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“This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under Grant Agreement No 691748”

“This document reflects only the author’s view and INEA is not responsible for any use that may be
made of the information it contains”.

This document has been prepared by uP_running project partners as an account of work carried
out within the framework of the EC-GA contract no 691748.

Neither Project Coordinator, nor any signatory party of uP_running Project Consortium
Agreement, nor any person acting on behalf of any of them:
(a) makes any warranty or representation whatsoever, express or implied,
(i). with respect to the use of any information, apparatus, method, process, or similar
item disclosed in this document, including merchantability and fitness for a
particular purpose, or
(ii). that such use does not infringe on or interfere with privately owned rights,
including any party's intellectual property, or
(iii). that this document is suitable to any particular user's circumstance; or
(b) assumes responsibility for any damages or other liability whatsoever (including any
consequential damages, even if Project Coordinator or any representative of a signatory
party of the uP_running Project Consortium Agreement, has been advised of the possibility
of such damages) resulting from your selection or use of this document or any information,
apparatus, method, process, or similar item disclosed in this document.
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AP: ‘UP_running’ agrarian partner (agrarian association or cluster)

APPR:  Agricultural pruning and plantation removal
ESCO: Energy service company

LCE: (Competitive) Low-Carbon Energy. Within “Horizon 2020” the pillar: “Societal
Challenges” also includes “Secure, Clean and Efficient Energy”. LCE is a specific call of the
latter programme.

SO: Strategy deployed in the “Action plan” consisting in employing strengths in order to
profit by opportunities (“attack strategy”).

ST: Strategy deployed in the “Action plan” consisting in employing strengths in order to
avoid or reduce external threats (“defence strategy”).

SWOT: SWOT analysis is an evaluation process that identifies an organization’s strengths,
weaknesses, opportunities and threats. In this document, SWOT analysis was applied to
the APPR sector.

TP: ‘UP_running’ technical partner (university or other research and technology centre)

WO: Strategy deployed in the “Action plan” seeking to alleviate the effect of weaknesses by
taking advantage of opportunities (“reorientation strategy”).

WP: Work Package: a group of related tasks within a project (often thought of as sub-projects
within a larger project).

WT: Strategy deployed in the “Action plan” that alleviate weaknesses and seek to reduce the
impact of threats (“serviving strategy”).
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Purpose of the work. “uP_running” is an EU H2020 project currently in progress (2016-2019). The
project goal is to set out the path in developing bioenergy value chains based on fruit, vines and
olive tree residues obtained when performing agricultural pruning and plantation removal (APPR)
operations.

Despite significant technological progresses greatly improved the feasibility of this kind of business,
still a discouraging immobility is observed and, apart few virtuous exceptions, a “wait-and-see”
behaviour is generally detected.

A “stakeholders’ network” (created in each project “Demo Region”) is the participating approach
considered the most fruitful to overcome barriers, seize the opportunities, and promote the
building up of a productive sector able to valorise residual feedstock such as pruning/uprooting.

Results about the first year of the project WP2 (“Supporting local supply bioenergy chain”) are
reported, focusing on activities aimed at sustaining the local bioenergy value chains through a
“Sector Analysis” and a consequent “Action Plan” performed at regional scale.

Approach applied and analysis carried out. The general status of the sector, its composition and
key actors, the structure of possible value chains and the different kind of business models
potentially observed were detected through the “Sector analysis”. |dentifying the main sector
constraints and barriers (negative factors) as well as the sector driving forces (positive factors) was

|”

the starting phase of the process. Moreover, further discriminating between “internal” and
“external” factors smoothed the way to an easy application al the SWOT analysis (Strengths -
Weaknesses — Options — Threats). Internal factors are under control of the sector actors and
participants, while external factors should be assigned to general socio-economic conditions.

|”

The “Action plan” was prepared by applying a paired combination of an “internal” together with an
“external” SWOT factor. In this way, strategies of sector development were defined and a peculiar
set of targets was also identified, specifically tailored with respect to the sector's main

characteristics in each region.

Each team operating in the Demo region of reference prepared its own Sector analysis and Action
plan, according to guidelines and templates prepared by the WP leading partner (UFG). Role and
function played by UFG were not simply to summarize each contribution in a single document, but
to make a creative merging. Collating, comparing and matching each contribution through the
construction of a new framework, the application of a set of interpretive tools and explanatory
techniques, was the crucial role UFG has accomplished.

The methodology previously described has been carried out in four Countries, with respect to the
so-called ‘Demo Regions’: Aragoén (in Spain), Apulia (in Italy); Macedonia, Thrace and Peloponnese
(in Greece) and Vinnytsa (in Ukraine), respectively.

In each of the considered country, a team formed by an AP (Agrarian partner) and a TP (Technical
partner) have followed the methodology to interact with relevant stakeholders of the APPR sector,
thus performing the sector analysis and, later, working out the action plan, based on the feedback
obtained.
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Main features observed. A quite large set of non-technical barriers are constraining the building up
of new and efficient bioenergy value chains based on pruning/uprooting feedstock. These
constrains pertain to a wide range of factors. Both policy and institutional factors have a relevance:
the lack of a clear agenda at EU, national and regional level able to sustain the biomass-to-energy
developing process, as well as the regulation framework, too often showing little consistency and
acute contradictions in authorizing these activities. These could be considered “exogenous” factors
to the sector development, but “endogenous” factors are, probably, even more influential and
represent a pre-requisite to allow the structuring of local value chains. Those latter are the main
concerns that should be dealt with to raise the necessary awareness about the business
opportunities, the useful mind-openness in establishing collaborations among the key actors along
the value chains, and the convenient local connections in starting up the investment activities.

The relevance of networking. Fostering stakeholders’ engagement and commitment through the
establishment of a “network” that meets the participants’ requests by a large majority of actors
operating along the value chain was the main objective of the project WP2. Single farmers, farmer
cooperatives or agricultural productive organizations, agricultural service companies, feedstock
suppliers, machinery producers and/or dealers, techno-logistic service companies, energy service
companies, final users of bioenergy carriers, heat or power are the wide categories of stakeholders
that joined the “network”.

Workshops (in the form of “forum”) and meetings (in the form of “focus group”) took place to
aggregate the multifaceted players of the regional potential value chains. Conditions of horizontal
and vertical co-operation among key actors for the development of new and effective supply chains
and for opening up local markets/services can be properly tested through a “Sector Analysis” and
a consequent “Action Plan” conducted at regional level. These instruments are considered of crucial
importance in order to promote the APPR sector development. The next step (to be performed in
the second year of project activities) is to apply a similar approach at national and EU scale.

Consultation and participation tools. A preparatory phase was centered on creating awareness
among regional stakeholders, developing a vision for the region, and gaining commitment from
relevant stakeholders to put their specific regional vision into action. The essential tool selected in
these phases were the “focus group”. This was a relevant step in preparing the “Sector analysis”.

Beyond the preparatory phase, the following phase was dedicated to carry on the regional strategy
through the stakeholders’ active contribution and to develop the regional “Action Plan”. The tool
used in this phase was, preferably, the “Forum”. Differently from a “focus group”, a “forum” is a
public meeting that provides an opportunity to consult large numbers of people (mainly
stakeholders together with policy makers, institutional representatives, opinion leaders, etc.).

Results obtained. The approach outlined was successful, allowing the following results:

e Establishing a dialogue among key actors. Facilitating the exchange of expertise and good
practices among stakeholders. Collecting and disseminate information, including innovative
technologies to be applied.

e Enabling the inclusion of all stakeholders into a “knowledge exchange process”; encouraging
participation in the network; generating a mutual collaborative milieu in view of further
initiatives and sector investments.
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e Preparing a “Sector Analysis” (with a SWOT as a preliminary step) to detect status, internal and
external conditions, barriers and options for the APPR sector at regional scale and possible
“business models” as “trajectories” of sector development.

e Through a participative process, an “Action Plan” was the consequent document identifying a
set of activities to be deployed in the region.

Considering the results achieved, a similar strategy will be applied in the continuation of the project,
first at national and then at EU level.

What else? One of the specific task of the “uP_running” project is to favour awareness, connections
and mutual collaborations, firstly at regional level, in order to promote an aggregation process
(“seeding”), stimulate new production chains (“fertilizing”), and supporting these initiatives in their
starting period (“tutoring”) through demonstration, training and consultancy. Seeding—> Fertilizing
-> and Tutoring are exactly the activities that ‘uP_running” is implementing in the course of the
project programme.

The approach followed is similar to the strategy designed in the EU CAP (1305/2013 Regulation) to
support Rural Development, with specific reference to Art. 35 (Co-operation); Art. 53 (European
Innovation Partnership) and Art. 56 (Operational Groups).
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‘UP_running’ is a H2020 project, performed under the call LCE-14-2015 (Competitive) Low-Carbon
Energy. The present document is a formal and public deliverable (D2.1) of the project itself, the first
outcome of Work Package 2 (WP2) “Supporting local bioenergy supply chains”.

The ‘uP_running’ project is specifically focused on one particular kind of biomass as energy
feedstock, that is to say the residual wood biomass obtained from pruning operations and from the
trees removed at the end of the plantation lifespan, in both specialised plantations and orchards.
Hereafter, this particular kind of biomass will be named with the acronym ‘APPR’ that stands for
‘agrarian pruning and plantation removal’.

The specific objective of this deliverable is reporting about the Sector analysis and the Action plan
resulting from the activities developed in four European Countries, namely: Spain, Italy, Greece and
Ukraine. According to the ‘uP_running’ jargon, these are called Demo Countries *.

The first two tasks of WP2 2 are related to the local and regional dimension of the APPR sector.
Explore, inquiring and analysing this local/regional dimension was the core action of the first year
of project activities (from M1 to M12) with respect to WP2. Consequently, it is also the focus issue
of this document. At this level of the analysis, Demo-Countries are exactly coincident with Demo-
Regions: each country team, indeed, have identified a specific regional district as a target of
reference. To better understand how the project activities were organized, it should be considered
that each project country team is made of two partnering organizations, so that they are working
in “tandem”: the agrarian and the technical partners, respectively. An Agrarian Partner (AP) mostly
represents the agrarian sector and the agricultural organizations that are involved and committed
in the sector itself, with specific interests on bioenergy and the APPR kind of feedstock. Differently,
a Technical Partner (TP) is represented by a research or technology centre whose technicians have
consolidated a wide and comprehensive expertise on the needs and obstacles of biomass value
chains. They know very well the best conditions to promote the value chain feasibility, and they are
able of interacting among multiple actors participating in the value chain from different sectors.

Each Demo Country team prepared its own Sector analysis and Action plan, according to guidelines
and templates prepared by the WP leading partner (UFG). Role and function played by UFG were
not simply to summarize each contribution in a single document (it would have been quite easy),
but to make a creative merging. Collating, comparing and matching each contribution through the

! The wording ‘Demo Countries’ derives from the fact that in the course of the ‘uP_running’ activities
several new APPR biomass value chains will be tested and demonstrated in collaboration with local
stakeholders. These specific actions are included in the Work Package 3.

2Task 2.1: “Promoting stakeholders’ commitment and consolidate a common vision”; Task 2.2: “Performing
a bioenergy sector analysis and an action plan for the Demo Regions”.
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construction of a new framework, the application of a set of interpretive tools and explanatory
techniques, was the crucial role UFG has accomplished.

Methodologically speaking, some of these tools can be considered conventional and frequently
applied (such as the SWOT analysis as well as, to a lesser extent, also its “strategic” application);
conversely, others can be deemed original and innovative. For instance, some proposed graphical
representations could be considered very useful in contributing to the analyses and interpretation
of the APPR sector. Similarly, the methods applied to “coagulate” a wide range of positive and
negative features about the APPT sector, thus obtaining a clear and operative set of strategic lines,
came out to be useful and effective.

As said already, we first started from the local dimension of the problem (Task 2.1 and Task 2.2),
analysing the specific conditions experienced in selected regional areas in Europe. Later on, a closer
connection to the political dimension at a broader scale will be considered, both at national (Task
2.3), and European level (Task 2.4). Therefore, in the following phases of the project a scaling-up
will expand the analysis, first at national and then at European level. In this way, an overall picture
will be offered and a clear vision will inform the developing of effective and incisive policy tools and
measures. This latter will be the content of the second project deliverable within WP2, to be issued
at the end of the second project year.

After a general introduction to the project and its main issues (Section 1), the methodology applied
in performing the analyses is reported (Section 2), both considering the “Sector analysis” and the
consequent “Action plan” carried out on the APPR sector.

The general status of the sector, its composition and key actors, the structure of possible value
chains and the different kind of business models potentially observed are topics making up the
following section (Section 3) totally dedicated to the “Sector analysis”. Identifying the main sector
constraints and barriers (negative factors) as well as the sector driving forces (positive factors) was

I” |II

the starting phase of the process. Further, discriminating also between “internal” and “externa
factors (i.e. factors from inside the APPR sector, totally under control of the sector participants or,
conversely, factors outside the APPR sector, to be assigned to general socio-economic conditions)
is the tool that have smoothed the way to an easy application al the SWOT analysis (Strengths -

Weaknesses — Options — Threats).

The next part of the document is devoted to the “Action Plan” of the APPR sector (Section 4). The
“Action plan” was prepared by applying an approach based on a paired combination of an “internal”
together with an “external” SWOT factor. A peculiar set of strategies, specifically tailored with
respect to the sector's main characteristics, is the outcome of this procedure.

Sections 5, 6 and 7 correspond to conclusions, bibliography and acknowledgements, respectively.

Finally, annexes include the results of the sector analysis and action plans developed in the four
Demo Regions. For each region, the attached document was written in the corresponding national
language.
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“Market uptake of existing and emerging sustainable bioenergy” is the issue of the call identified
with the acronym LCE (Competitive) “Low-Carbon Energy”, part of the Horizon 2020 'Secure, Clean
and Efficient Energy' challenge.

This considered, the ‘UP_running’ project foresees and includes those strong actions still needed to
foster the development of the bioenergy sector. Ensure its sustainability and increase the share of
bioenergy in the final energy consumption are correlated targets (EU, 2013).

Carry out actions in favour of the bioenergy sector means promoting the setting up and
strengthening of local bioenergy supply chains, on condition that the highest environmental criteria
and quality standards are met. This means that more bioenergy should be generated in the EU.
Therefore, farmers should be encouraged to produce non-food bioenergy carriers, alongside food,
feed, fibre and many other products. Of course, sustainability criteria should be rigorously applied
to avoid unconstrained exploitation of ecological resources and to gain real environmental
advantages, while positive social influences being encouraging in terms of rural development,
industrial growth, job creation.

Having stressed the relevance of the bioenergy sector from the supply side, several issues also lie
ahead on the demand side. Reinforcing the market of bioenergy carriers, as well as promoting the
final use of energy from biomass, are effective targets on condition that reliable and affordable
energy conversion technologies are available, being strongly competitive with other technological
solutions. Increase the awareness of the final bioenergy consumers (households or companies;
private or public organizations; single or collective entities) about the advantage of renewable
energy as compared to fossils is another relevant challenge.

Finally, the sector operates at the intersections of several other economic and productive activities
and it is largely affected by policy, regulations and social pressure (the so called “external”
conditions). Well-tailored subsidies and supporting schemes, for example, may contribute to an
efficient use of bioenergy and promote a balanced sector development. Conversely, adverse
decisions or erroneous policies might compromise its growth. Targeting the main stakeholders and
boosting collaboration among key actors in the bioenergy sector, together with social and political
representatives playing a role in driving decisions, is very important and should be achieved at every
different scales, from local to national and European level.

Ensuring sustained public acceptance on bioenergy is another very critical task, together with
disseminating best practises and sharing the acquired expertise.

Both technical and non-technical barriers to the production and use of bioenergy are constraining
the sector and should be overcome. The ‘uP_running’ project, for its part, is specifically addressing
non-technical barriers, while technical issues were the specific targets of previous European
projects. If necessary, the direct involvement of experts from allied companies, professionals or
researchers will be decisive in supporting technical issues within this project activities.
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The EU energy policy is currently addressing significant reductions in greenhouse gas emissions by
increasing the share of renewables compared to fossils and addressing improvements in energy use
efficiency. In particular, great efforts have been assigned in promoting renewable domestic energy
market and ensuring, as far as possible, internal reliable energy supply (EU, 2011). Within this
general frame, the use of biomass, preferably from inside the EU, could offer a significant
contribution in providing a clean and trustful energy source.

Biomass has the capability to contribute strongly to meeting the European Union’s renewable
targets for both heat and electricity within 2020 and beyond. What is relevant from the analyses is
that a significant majority of the required biomass can be obtained inside the EU. In order to get
this potential, the primary EU supply of solid biomass should increase substantially.

From the first stage of biomass supply to the final energy use, that is to say all along the value chain,
the system should be sustainable, effective in reducing GHG emissions, economically viable, not
competing with food and feed availability, while protecting natural resources and safeguarding
human health (EU, 2013). In this regard, three core dimensions, entailing complex interwoven links,
constitute the so-called energy ‘trilemma’: affordability, security, and environmental friendliness,
respectively.
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Figure 1: Renewable energy sources in million tonnes of oil equivalent (left hand size axis)
and percentage share of biomass (right hand size axis) from 2004 to 2013) in Europe
(EU28). Graph excerpted from EPRS, 2015.
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Affordability means enough and cheap energy sources; security means stable energy availability,
avoiding any kind of price volatility, but also social equity in the access to energy; being
environmental friendly means displace fossil fuels and mitigate global climate change. These are
the greater challenges facing the EU energy sector in the following decades.

The energy sector should be launched resolutely in a ‘decarbonizing’ track, increasing momentum
towards the transition to a ‘low carbon energy’ (as an essential part of a more general ‘low carbon
economy’ or ‘bioeconomy’, as also it is said). Technological developments together with dynamic
policies on renewable energy are key factors. Governments (from global institutions to national and
local authorities) have an important role in building up the right conditions to speed up the
transition, while bottom-up consensus should urge these changes.

The final energy consumption from biomass in the EU28 has grown from 72 million tonnes of oil
equivalent (Mtoe) in 2004 to 128 Mtoe in 2013 (Figure 1). Although the total share of biomass
among renewable energy sources has remained stable (approximately at 65%) over the past
decade, the share of biomass in the overall energy mix has grown from 4% in 2004 to 7.7% in 2013.

At present, 46% of renewable energy in the EU comes from solid biomass, almost exclusively wood
(EPRS, 2015).

According to the European observatory on renewable energy (EPRS, 2015), in 2013, solid biomass
accounted for 3% (7 Mtoe) of the electricity produced in the EU and 15% (8.8 Mtoe) of the heat
produced in industrial units. A further 63.5 Mtoe of heat from biomass was produced by domestic
users. The per capita use of biomass for heating and electricity in EU Member States in northern
Europe is significantly higher than the EU average. In 2013, the European solid biomass and biogas
sectors generated turnover of close to € 42 billion and employed 380,200 people, including many
in rural areas (EPRS, 2015).

These statistics confirm the importance of the sector at EU level, its steady growth, the excellent
potential that can be achieved if the right programme were applied at regional, national and
European scale.

The starting step of the ‘uP_running’ project is that, despite considerable amounts of biomass in
the form of tree crop residues from APPR are currently available in EU (principally in Mediterranean
countries), these biomass resources are largely underused or not properly valorised. A substantial
immobility is characterizing this potential energy sector, and the key actors of these possible value
chains need to be hardly encouraged to start new businesses and setting up innovative biomass to
energy activities. Starting to use APPR biomass involves a change in the management of an
agricultural residue, and thus, should involve a change of agronomic practices, which is one of the
reasons for immobility.

Before putting in place a set of actions aimed at reinforcing the APPR sector, we strongly believe
that a sound and clear understanding of the conditions currently prevailing in the sector is warmly
advisable. Once these conditions have been sufficiently explained, we will have strong arguments
to identify specific tools aimed at increasing the awareness on the sector potential development,



Document: | p2.1 Sector analysis and action plan for the demo regions
Author: | UFG Version: | 1
Reference: | D2.1 uP_running ID GA 691748 Date: | 14/07/2017

¥ ulZrunning

boosting its capacity to impact significantly in the local areas, supporting the creation of new supply
chains, new businesses, new jobs, and promoting well-targeted dissemination activities.

The immediate objective, however, should be to recognize the deep reasons why, still in the
majority of the European countries, the sector take off is far from what it would be expected.
Correspondingly, we have to identify barriers having the greatest impact, and the highest obstacles
hindering the sector development. Intuitively, this should be the first analysis to be performed.

On the other hand, the poor development of the APPR sector provides a great chance to work out
a detailed and effective programme implementing tools, actions, and initiatives enabling the best
conditions for a prompt and solid growth, while taking into account local and regional

circumstances.

Of course, this represents a preliminary activity within the project work program, to be
accomplished at the very beginning. The main purpose of the project’s second ‘work package’
(WP2) is to perform a detailed analysis of the operating conditions currently governing the
bioenergy sector based on the APPR kind of feedstock. The work teams involved in each Demo
Region (in Spain, Greece, Italy and Ukraine, respectively) are responsible to conduct this assessment
and to work out a consequent Action Plan. The deployment of a well-structured methodology made
it possible to take due account of the contribution of the most influential stakeholders.

Before elaborating a strategic plan for the APPR sector, the current state of art and the actual
conditions of the sector should be clearly identified. To put it differently, the better we understand
the sector conditions, the better we can detect effective targets and the way to proceed.

The final objective, as reported already, is to speed up the APPR sector development and promote
the creation of new value chains, thus contributing to the valorisation of the APPR biomass.

For this purpose, two reporting instruments have been applied, with the intention to sharpen the
project's ability to be as effective as possible.

- Sector Analysis.

Sector Analysis is a review and assessment of the current condition of the productive sector, useful
to inform future prospects. Sector Analysis serves to provide an actor of the sector itself, a policy
maker, or an investor, with a clear idea of how the sector is expected to perform as a whole or in
specific productive compartments (branches of the value chain). It is also a market assessment tool
designed to provide a business with an idea of the complexity of a particular productive process.
Analysis involves reviewing the technical, economic, market, and political factors that influence the
way the sector is developing. Apart from supply conditions and logistics, major factors can include
the influence exerted by buyers, potential entry of new consumers, the condition applied of
competitors, and the likelihood of new market development.

This analysis should stress both technical and non-technical barriers, especially considering that
non-technical elements, including awareness, risk perception and interest on innovation,
regulations and market instruments, funding, subsidies and incentives, communication capacity,
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social acceptance, are extremely influential in order to generate a successful and sustainable
bioenergy sector and are quite frequently disregarded.

- Action Plan.

An Action Plan is the outline of a strategy, suggesting measures and interventions needed to reach
specific goals. A sequence of steps that should be taken, or activities that should be performed, to
successfully achieve those goals. An Action Plan has some major elements, very essentially: it
should be clearly defined, ready for implementations, and it should answer to the following
questions (FAO-ENEP, 2010):

e  what are the goals to be reached (state the objectives);

e whois going to be committed in the process (recognize by whom the selected tasks should be
achieved);

e  how to get the results (identify the tools to be implemented);
e  when these goals will be likely obtained (specify the time horizon of the plan);

e  where the sector will be positioned in the next future (agree a roadmap targeting the new
sector conditions and consider possible adjustments).

Usually, of relevant interest is also to decide on the resources to be allocated to the process by
setting the funds available for each specific activity. This is not our purpose in this case.

The unremitting dialogue with all the operators of the supply chains allowed to clearly capturing
current conditions (barriers and constraints as well as opportunities and chances) in the frame of
possible future perspectives. Real targets should be identified and effective tools and instruments
deployed, according to a roadmap properly agreed with the most representative stakeholders.
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A sound and solid methodological approach was arranged at the project start. In particular, this
approach provided the basic understanding for the successful engagement of stakeholders.
Stakeholders’ opinions and orientations were the source of the “sector analysis” and were useful
to determine the kind of interests that should be taken into account in developing and
implementing the sector “Action Plan”. Little further, in progressing the project, a sector policy
analysis will come and a strategic plan at national and EU level will be performed. In those cases,
different kind of stakeholders will be involved. In this first part of the project activities stakeholders
are directly participating in the sector at regional level and should be considered key actors of the
sector itself. Promoting stakeholders’ commitment and consolidate a common vision is one of the
first objectives of ‘uP_running’. This goal can be achieved by giving priority to forming a structured
and consolidated “stakeholder network” in each Demo Region. Strengthen trust and collaborative
relationships among key actors in the sector was considered a proper and useful strategy. Based on
this approach, performing the Sector Analysis was accomplished thanks to the large stakeholder
participation. Finally, interesting perspectives in considering the Action Plan were also developed
and further processed inside the stakeholder network and through internal discussions.

In order to address effectively both technical and non-technical issues in the course of the project
activities, the project consortium brought together multidisciplinary and complementary working
teams. Specifically, in each Demo Region one technical partner (TP) in coordination with one
agrarian partner (AP) have formed the team "nugget" (i.e. its first aggregation). While TPs are best
suited to deal with technical issues, the AP role is important in contacting and engaging key actors
of the value chains and possible beneficiaries of the project initiatives, as well as in disseminating
the project results.

A process of progressive insight into the APPR sector was applied at regional level. A phone call or
a letter by e-mail marked the networking start-up. In this way, the interest of potential stakeholders
to join the “uP_running” regional network was tested and the participation in the project initiatives
properly solicited. Therefore, initially, the most influential stakeholders were reached directly by
phone or e-mail. Later, they were personally involved through the participation in a workshop (in
the form of a “focus group”). Further interviews and questionnaires through bilateral meetings
were applied to deepen the understanding of the role each stakeholder was playing within the
sector. All these tools were important to approach the key actors and obtain a personal view and
opinion about the APPR sector. The main initial activities were the following:

- Stakeholders’ identification: to contact and engage relevant actors including farmers, farmer
cooperatives, agro-industrials, businessmen and entrepreneurs, local/regional public
authorities, advisers, innovation support services, etc., whose actions are related to the
collection, management and utilization of APPR.
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- Stakeholders’ selection and involvement: creating and maintaining the “stakeholder network”
through collective and bilateral meetings and consultations.

- Stakeholder analysis: to recognize and address technical, economic, regulatory and social
barriers and opportunities in the setting-up of new APPR biomass value chains.

During the first project months (in the period M1-M4), three consecutive workshops (preferably in
the form of a “focus group”) took place in different regional areas (Figure 2). Optionally, a workshop
in the form of a “forum” was organized (before the three consecutive "focus groups" took place) to
launch the ‘uP_running’ project and activate a communication campaign to the large public. One
returning workshop (preferably in the form of a “forum”) was held in each Demo Region (in the
period M9-M12), this time specifically with the aim of discussing the outcomes of the “Sector
Analysis” and exchange opinions about the “Action Plan”, trying to find the larger agreement and
stakeholders’ commitment on the identified strategic tools (Figure 2).

RETURNING
FORUM
(1°)

STARTING APPR
ACTION

PLAN

APPR
FORUM

(optional)

SECTOR —=

ANALYSIS RETURNING

FORUM
(2°:optional)

—

Figure 2: Workshops (forums or alternatively focus groups) took place in each Demo Region
during the first project year to promote stakeholders’ commitment, perform the Sector Analysis,
and consolidate a common vision about the APPR sector and its strategic development.

The workshops were very useful in setting up the stakeholder network and starting cooperation
among the principal actors of the APPR value chains. Stakeholders’ commitment was accomplished
through the workshops, but also through meetings that registered the participation of farmers,
agricultural cooperatives and associations, logistic service companies, machinery producers,
biomass suppliers, regional administrators, policy makers and planners, etc. A good (sometimes
large) participation was observed in the workshops and a good level of willingness and openness
was showed by participants in sharing knowledge and information on pruning potential as energy
carriers, its actual utilization and possible exploitation scenarios.

As said before, two different approaches in the workshop participation were applied: a) the focus
group and b) the forum, respectively.

- Focus group. Groups of ten to twelve target stakeholders, brought together to discuss a specific
set of issues under the guidance of a facilitator properly trained to stimulate and guide the

¢
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discussion. The purpose of the group is to produce qualitative data to provide insights into the
attitudes, perceptions, and opinions of participants. Differently, focus groups are not intended
to develop consensus, to arrive at an agreeable plan, or to make a decision about which course
of action to take. Focus group is a tool to express opinions about stakeholders’ problems and
needs.

- Forum. The forum is a public meeting that provides an opportunity to consult large numbers
of people (mainly stakeholders but also simply observers or interested people). Public forums
tend to be both larger in number of participants and broader in scope than focus group. They
give people of diverse backgrounds a chance to express their views. Forums (or fora) were
designed to exchange information about the APPR sector, to discuss the strengths,
weaknesses, opportunities and threats of the sector itself, to obtain ideas and innovative
thinking to make a way forward in the sector development, or they can be geared towards
specific prioritization and the working out of an Action Plan.

Apart from workshops (either focus group or forum), also interviews, questionnaires, bilateral
meetings, and social networking were used to approach stakeholders and to perform the
assessment of the APPR bioenergy sector at regional level. Interviews followed by an in-depth data
analysis, offered information about farmers’ behaviour, logistics organizations, market gaps, but
also suggested relevant success cases at regional scale. The feasibility and the market opportunities
related to the biomass sector were also examined, based on the results of previous analysis and
deliverables (such as the Euro-Pruning project), in order to get additional ideas and suggestions.

Analysis were carried out considering both economic and social factors, market investigation from
the supply and demand side, options to improve the availability and use of biomass, conditions to
generate cost-effective and sustainable biomass-based APPR supply chains, etc. Other essential
information to complete the assessment were, for example, the degree of actors’ awareness and
readiness, their positive or negative interactions within the sector, the existence of other possible
competing players among actors or competing uses of feedstock, together with key elements for
success, or benchmark cases.

A close and open dialogue among participants to the stakeholder network showed to be essential
in detecting a proper set of “business models” and identifying opportunities for SMEs (farmers but
not only farmers) in the Demo Regions.

In consulting Table 1, it is worth to mention that a complete supporting material together with
templates in facilitating the conduction of the workshops and the consequent reporting was
prepared by UFG, the WP2 leading unit. “Guidelines to establish a stakeholder network” and
properly conduct the workshops were prepared at the very beginning of the project activities
(delivery date 22.04.2016). Moreover, a set of “Workshop Templates” were made available
(delivery date 11.05.2016) to enhance the capacity to capture the main features of the APPR sector
in each respective regions and to start proper relationships with stakeholders and leading actors.
“Guidelines for interviews” were prepared (delivery date 04.08.2016) in order to facilitate the
administration of questionnaires, interviews and bilateral meetings and properly contact key actors
in the APPR sector in each Demo Region. Interviews with stakeholders were very relevant to clarify
the content of the Sector Analysis and the consequent Action Plan. Another reason of relevance
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about interviews is related to the strong connection of this activity to Task 3.1 (“Beneficiary
selection”). The guide of this last preparatory activity was the “Template on Sector Analysis and
Action Plan“ (delivery date 27.11.2016).

Table 1: Supporting materials, guidelines and templates of WP2 in the first project year

2.1 Setting up the Foster cooperation among the actors | Guidelinesto |22.04.2016
stakeholder network | composing the potential value chains | establish a
in each Demo Region | based on APPR biomass stakeholder
network
2.1 Conduct the Check farmers’ readiness, willingness | Workshop 11.05.2016
workshops in each to sell the available residual biomass, | Templates
Demo Region and assess the technological equipment
prepare the along the supply chains, the forms of
consequent organization and logistics, the
documentation market targets and the demand
about the outcomes level. Check the external conditions
surrounding the sector
2.2 Perform interviews, Information about farmers’ Guidelines for | 04.08.2016
bilateral meetings behaviour, logistic organization, interview
and questionnaire market gaps, relevant success cases, | (contributing
examining feasibility plans, possible to the Sector
business models, key actors, Analysis and
potential prime movers, Action Plan)
2.2 Sector Analysis and Collecting stakeholders’ opinions Template on 27.11.2016
Action Plan by each about technical and non-technical Sector
Demo Region constraints and opportunities. Analysis and
Identify short-, medium- and long- Action Plan
term interventions to promote the
take-off of bioenergy value chains
based on APPR feedstocks.
2.2 DeliverableD2.1 English summary + regional analysis 31.03.2017

(in each DC language)

The present document represents the final deliverable that reports the outcomes of all the WP2
activities performed until now (first year) of the ‘uP_running’ project. Specifically, the deliverable
is aimed at reporting a summary of the Sector Analysis and the Action Plan worked out in every
Demo Region.

The team in each Demo Region (TP and AP together) prepared the “Action Plan” starting from the
outcomes of the previous “Sector Analysis” and by collecting all the stakeholders’ opinions and
perceptions (Figure 2). By detecting the main constraints and opportunities, the aim was to identify,
discuss and agree about some specific technical and non-technical measures to be applied to favour
the APPR sector take-off, including regulations, market instruments, funding and incentives,
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communication actions, and all other factors considered useful to boost a successful and
sustainable bioenergy sector.

Preliminary to the “Action Plan”, each Demo Region team carried out a SWOT analysis, in order to
schematize the outcomes of the “Sector Analysis” in a very coherent and understandable
framework. SWOT analysis is a process that identifies an organization's strengths, weaknesses,
opportunities and threats. Specifically, SWOT is a basic, analytical framework that assesses what
the sector key actors can and cannot do, for factors both internal (the strengths and weaknesses)
as well as external (the potential opportunities and threats) to the sector itself. Evaluating the
“position” of the sector, a SWOT analysis determines what assists the sector in accomplishing its
objectives, and what obstacles must be overcome or minimized to achieve the desired results. In
other words, where the sector is today, and where it may be positioned in the future.

Listing the main APPR sector characters (as identified and discussed in the “Sector Analysis”), they
were initially grouped into two different categories. The “barriers” (or “constraints”), and the
“driving forces”. The former are recognized as negative factors affecting the APPR sector, while the
latter are considered positively influencing the sector growth and development. According to the
conventional SWOT structure, it was straightforward splitting the “barriers” into internal
(“weaknesses”) and external factors (“threats”). Similarly, “driving forces” were also divided into
internal (“strengths”) and external factors (“opportunities”). The construction of the SWOT analysis
was the consequent outcome (Figure 3).

The common understanding of the four SWOT factors are reported below (Claessens, 2016).

e  Strengths: factors, internal to the sector, that are positive at present; characteristics of the
sector that give it an advantage; you should maintain or increase them, build on them, and use
them as leverage.

e  Weaknesses: factors, internal to the sector, that are negative at present; characteristics of the
sector that place it at disadvantage conditions; you should remedy, change or stop them;

e  Opportunities: factors, external to the sector, that could be positive for the future; factors in
the environment that the sector could exploit to its advantage; you should prioritize or capture
them, build on them and optimize them.

e Threats: factors, external to the sector, that could be negative for the future; factors in the
environment that could cause trouble for the sector; you should manage or mitigate them or
even counteract them.

Just investigating on strengths, weaknesses, opportunities and threats, independently from each
other, does not help too much. It is only half of the SWOT analysis. Only when internal factors are
combined with external factors, the SWOT analysis can be used in its full advantage. The SWOT
analysis, indeed, is often used as part of a strategic planning process. Therefore, SWOT analysis was
particularly effective in identifying the proper strategy to be applied in constructing the “Action
Plan”.
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Step 1 Step 2

CONSTRAINTS
&
BARRIERS

DRIVING
FORCES

DISCRIMINATION
INTERNAL/EXTERNAL
FACTORS

SWOoT
ANALYSIS

TARGET SETTING
&
STRATEGY FORMULATION

Figure 3: Flow chart visualising the main steps of defining an integrated APPR bioenergy
action plan through sector analysis by stakeholders and SWOT analysis.

Four basic strategies to meet the four elements of the SWOT analysis can be identified. To find
them, each element is combined with each of the other ones. For instance, a “strength” (internal
factor) can meet an “opportunity”, but also a “threat” (the two external factors); similarly, for a
“weakness” (the other internal factor).

In order to obtain an overall picture of the APPR sector, the internal S and W factors were placed,
graphically, at the opposite side of a unique vertical axis. Similarly, the external O and T factors
were placed at the opposite side of a horizontal axis. The procedure allowed forming a Cartesian
plan with four quadrants (Figure 4).

By the pairwise combination of internal and external factors, the following strategic alternatives
might be obtained (Seebohm, 2014):

G
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SO Strategies i.e. strategies employing strengths in order to profit by opportunities. These are
max-max type strategies, in the sense that they combine both the most favourable elements
in building a strategy. SO strategies use strengths and powerful elements in order to make it
benefit from external opportunities and could be considered an “aggressive” approach
(attacking strategy).

WO Strategies i.e. strategies seeking to alleviate the effect of weaknesses by taking advantage
of opportunities. These are strategies of the min-max type because they combine inside
weaknesses with external opportunities. The strategy attempts to use opportunities in order
to eliminate or alleviate weaknesses (reorientation or adjust strategy).

ST Strategies i.e. strategies that employ strengths in order to prevent or minimize threats.
They are strategies of the max-min type, in the sense that they use the strengths in order to
avoid or reduce external threats (defense strategy).

WT Strategies i.e. strategies that alleviate weaknesses and seek to reduce the impact of
threats. They are min-min type strategies seeking to minimize weaknesses if external threats
can be avoided (surviving strategy).

Strengths
(internal)
max-min max-max
defense strategy attack strategy
Threats Opportunities
(external) (external)

D O

min-min min-max
surviving strategy reorientation strategy

Weaknesses
(internal)

Figure 4: Graphical representation of the SWOT analysis according to the four quadrants of
a Cartesian plan. Alternative strategies to be applied in the “Action Plan” are reported as
the outcome of a pairwise combination of the SWOT factors.

4

D2.1 Sector Analysis and Action Plan for the Demo Regions. 14



Document: | p2.1 Sector analysis and action plan for the demo regions
Author: | UFG Version: | 1
Reference: | D2.1 uP_running ID GA 691748 Date: | 14/07/2017

d :.I._running

The strategic alternatives described above are only theoretical, for the moment, but
methodologically very useful in elaborating the “Action Plan”, provided these strategies applied to
the conditions of the APPR sector in each Demo Region.

The methodology previously described has been carried out in the four countries, with respect to
the so-called ‘Demo Regions’: Aragdn (in Spain), Apulia (in Italy); Macedonia, Thrace and
Peloponnese (in Greece) and Vinnytsia (in Ukraine).

In each of the considered country, a team formed by an AP (agrarian partner) and a TP (Technical
partner) have followed the methodology to interact with relevant stakeholders of the APPR sector
and later, to perform the sector analysis and action plan, based on the feedback obtained.

The interaction with stakeholders to perform the sector analysis was based on e-mailing, phone
calls, personal interviews and a series of workshops. Workshops were a fundamental tool in sharing
the vision among stakeholders involved or interested in the use of APPR biomass. They have served
to raise awareness, gain confidence with the sector, detect some potential new entrepreneurs or
some key actors necessary to start new value chains, and to create an initial feeling of network or
community. The next Table 2 summarises the basic figures of the work performed in each country.

Table 2: Summary of the networking actions performed during the preparation of the
sector analysis and the action plan in uP_running demo countries

Nr. of Initial Workshops 3 4 3 3
Nr. of Returning Workshops 2 1 1 1
Nr. of attendants 152 185 187 125
Nr. of interviews * 6 4 12 14

$§ Interviews performed to further complete the sector analysis

The workshops celebrated served to interact with 649 participants as a whole. Due to the relevance
of the workshops as a central axis for approaching stakeholders, reinforce the stakeholders
network, launch ‘uP_running’ messages and disseminate the project content and initiatives, the
main figures about the workshops are presented below (Table 3).
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Table 3: Details of the workshops executed for the involvment and sharing of vision with
the APPR stakeholders in the four demo countries

Nr. Attendants: 21

Starting Workshop Foggia (FG)
(Forum Optional) 28/04/2016
FO
Nr. Attendants: 50
First Workshop Fraga (Huesca) Foggia (FG) Nemea Vinnytsia
(Focus Group - FG 25/04/2016 21/06/2016 (Peloponnese) 31/05/2016
or Forum - FO) FG FG 30/05/2016 FO
Nr Attendants: 13 | Nr. Attendants: 22 FO Nr Attendants: 33

Second Workshop
(Focus Group - FG
or Forum - FO)

Fraga (Huesca)
24/05/2016
FG
Nr. Attendants: 25

Bari (BA)
24/06/2016
FG
Nr. Attendants: 16

Palaiopanagia
Lakonias
(Peloponnese)
25/07/2016
FO
Nr. Attendants: 79

Kyiv
10/06/2016
FG
Nr Attendants: 34

Third Workshop
(Focus Group - FG
or Forum - FO)

Valjunquera
(Teruel)
21/06/2016
FG
Nr. Attendants: 28

Manduria (TA)
28/06/2016
FG
Nr. Attendants: 17

Aridaia (Makedonia)
20/10/2016
FO
Nr. Attendants: 54

Vinnytsia
30/06/2016
FG
Nr Attendants: 28

Fourth Workshop

Barbastro (Huesca)

Nr. Attendants: 31

Nr. Attendants: 30

(Optional) 30/06/2016
(Focus Group - FG FG
or Forum - FO) Nr. Attendants: 21
First Returning Zaragoza Bari (BA) Sparti Vinnytsia
Workshop 14/02/2017 15/09/2016 (Peloponnese) 31/01/2017
(Forum) FO FO 07/07/2017 FO
Nr. Attendants: 34 | Nr. Attendants: 50 FO Nr Attendants: 30
Nr. Attendants: 33
Second Returning Zaragoza Foggia (FG)
Workshop 31/03/2017 01/05/2017
(Forum — Optional) FO FO

The action plans prepared by each regional project team are attached to the present document in

the Annex section (from Annex | to Annex IV). The Sector analysis and Action plans for the four

Demo regions have been prepared in the local languages (ES, IT, GR, UA). The next Table 4

summarises the main figures gathered from the different sector analysis and action plans.
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Table 4. Barriers and driving forces found by demo region and country, and summary of
Strengths, Weakness, Opportunities and Threats

Nr. of Barriers detected 76 18 4 29
Nr. of Driving Forces detected 34 11 2 12
Nr. of Strengths reported 17 6 2 12
Nr. of Weakness reported 16 13 5 16
Nr. of Opportunities reported 17 12 4 11
Nr. of Threats reported 18 8 3 9

Demo Region: Aragon (Spain). Wor

k Team: CIRCE and ASAJAHU

=

- i 4 g d " ¥
Workshop in Fraga (second one, May 2016), one of the largest fruit producing areas in Aragdn (Eastern Aragdn) hand next
by to Lleida (Catalonia) fruit-producing area. Total of 25 attendants. Session included a presentation of uP_running, the

presentation of some success cases and the discussion about status of the sector in the area.
k

Third Workshop (June 2016, Valjunqura, South-Eastern Aragdn), an area where olive, almond abut also stone fruits quite
expanded.. Total of 28 attendants. Session included a presentation of uP_running, the presentation of some success cases
and the discussion about status of the sector in the area.

® TR
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Fourth Workshop in Barbastro, one of the wines DOPs in Aragon, also with large areas of almond and olives. Total of 21
attendants. Session included a presentation of uP_running, the presentation of some success cases and the discussion
about status of the sector in the area.

First Returning workshop (5th workshop), celebrated in the Zaragoza Fair facilities, in framework of Tecnovid
(Oleotec/Fruiver), fair on wine, olive and fruit production, attended by more than 26.000 professionals. Session attended
by 31 persons included a presentation of uP_running, some success cases, external speech of Vineyards4Heat project and

machinery builder (SERRAT Trituradoras), and a round table to present the draft of the uP_running sector analysis and

action plan, and the draft of the memorandum

Second Returning workshop (5th workshop), celebrated in the Zaragoza Fair facilities, within the framework of the 13th
International Fair for Animal Production attended by more than 70.000 professionals. Session attended by 31 persons
included a presentation of uP_running, some success cases, synergy of the livestock and feed producing sector with APPR
potentials (SUCELLOG project), and 3 speeches from key sector companies: Molinos AFAU, APISA S.L. and ENSACO E.C.
The uP_running sector analysis and action plan were presented, as well as the memorandum undersigned by the
Aragonese Agro-food Alliance.

Demo Region: Apulia (Italy). Work Team: UFG and Dare

| ,/

i I R
Ll

i

Starting Workshop (Forum) in Foggia (28/04/2016), presentation of the project during the International Agricultural Fair. Total
number of attendants: 50.

dv
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Second Workshop (“Focus Group”) in Bari (24/06/2016) on the left. Total number of attendants: 16.
Third Workshop (“Focus Group”) in Manduria - TA (24/06/2016) on the

11 L

G -\
First Returning Workshop (“Forum”) in Bari (15/09/2016) during the international event “Fiera del Levante”.
Presentation of the Sector Analysis to an audience of 50 stakeholders.
5 o
| |

Second Returning Workshop (“Forum”) in Foggia (01/05/2017). Presentation of the main results of the activities of the first year of
the project during the International Agricultural Fair. Some local experiences on APPR management were also introduced. Number
of attendants: 30.

Demo Region: Macedonia, Thrace, Peloponnese (Greece). Work Team: CERTH and PASEGES
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Second Workshop (Palaiopanagia Lakonias, Peloponnese — 25/07/2016). Total of 79 attendants. Session included a presentation of
uP_running, the presentation of some success cases, discussion on the potential of pruning in the area and the current management
techniques and discussion about the potential of energy recovery of prunings

Third Workshop (Aridaia, Macedonia — 20/10/2016). Total of 54 attendants. Session included a presentation of uP_running, the

presentation of some success cases, discussion on the potential of pruning in the area and the current management techniques and

discussion about the potential of energy recovery of prunings
B I

i N e
Returning Workshop (Sparti, Peloponnese — 07/07/2017). Total of 33 attendants. Session included a presentation of uP_running
project, general issues related to APPR (fuel quality, harvesting, value chains, and costs), including results from the regional analysis
and related uP_running activities from the first year of the project (e.g. field measurements of biomass productivity in the area). The
memorandum of understanding was signed at the end of the event.

Demo Region: Vinnytsa (Ukraine). Work Team: SECB and UCAB
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Second workshop in Kyiv (10/06/2016) — in a form of focus group for builders and sellers of processing facilities, builders and
sellers of energy plants and bioenergy enterprises. Total number of participants is 34.

Third workshop (Vinnytsia 30/06/2016) in a form of focus group for farmers (fruit plaations) with discussion session. Total
number of participants - 28
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Final returning workshop in Vinnytsia (31/01/2017). Total of 30 attendants. Session included a presentation of uP_running, the
presentation of some success cases, presentation of sector analysis for the region and discussion on the potential of pruning in the
area. The "memorandum of cooperation" between UCAB and Vinnytsia horticulture association have been signed (on the right).

D2.1 Sector Analysis and Action Plan for the Demo Regions. zi



Document: | p2.1 Sector analysis and action plan for the demo regions

q :..'._runnlng Author: | UFG Version: | 1
Reference: | D2.1 uP_running ID GA 691748 Date: | 14/07/2017

A “memorandum of understanding” was considered to be a very useful tool in attracting public
interest, obtaining some strategic alignment of institutions and organizations to the project's
positions, asking for commitment or early positioning to public and/or private influential actors
with respect to the main project's issues.

According to the ‘uP_running’ programming workshops will be held (preferably in the form of a
forum and in the frame of important disseminating campaign) to testify the “memorandum of
understanding” on policy recommendations agreed with a broad and qualified representatives of
institutions, public authorities, farm associations, business consortia, and organizations involved in
the development of the bioenergy sector.

This will be a specific and relevant activity in the course of the second year of project, but it was
also clearly underlined the importance to be ready and timely prepared in the initial drafting and
the final delivering of this public position paper to be agreed upon. To reach this agreement, some
discussions and a sort of negotiation between parties is also needed.

For this reason, it was warmly suggested to partners to arrange, early in advance, this sort of public
agreement on the strategic relevance of promoting the APPR sector, through policy
recommendations, both general in principle and specific for the regions involved. The main regional
and national representatives, both public and private, will publicly declare their support to the
sector development through the signing of the agreement. Stakeholders should accompany the
debate, favourably orienting the acceptance of policy recommendations.

The Memorandum is conceived as a form of engagement by representatives of regional
administration, government agencies, local and national policy makers, leaders of industrial
organizations and business associations in promoting the APPR sector. Formally signing this
Memorandum in the presence of the operators of the APPR sector as well as in front of the larger
citizen community should testify a full assumption of commitment. The Memorandum could also
be considered as a first attempt to promote an advocacy action at regional and national scale, in
preparation of stronger and well-planned activities of this type at European level (to be
accomplished later in the project programmed activities).

Aiming at achieving the higher possible impact, different versions of the Memorandum are
available, with similar content but different structure:

e 1%version: it may be considered more a “manifesto” than a “declaration” (or also a sort of
“position paper”). Therefore, the text is longer, the concepts are explained considering the
relevance of the “vision” and the “mission” pertaining to public organizations and policy
makers.

e 2" version: schematic, direct, smooth and very simple to be signed by a wide range of
organizations. A list of 12 bullets made up a sort of "declaration".

On top of that, partners would be able to prepare a “memorandum” on its own, according to
specific needs and targets, selecting one of the two documents as a model or a benchmark.

These different options allow to adapt the message to be provided according to the expected
audience when signing such “memorandum”, according to local conditions and specific

¢
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opportunities perceived by the project partners. Probably, the first version could be adopted when
relationships with key political actors are still in a preliminary phase and need to become stronger
and more reliable hereafter. Conversely, if collaboration with public agencies and regional
authorities is already strong and successful, if a common vision about the APPR sector is shared
already with them, and the project team is supporting the regional policy makers in implementing
tools and measures to promote the sector taking-off, then the second document could be applied.

What should be clear is that the signing of the “Memorandum” is not a goal “per se”, but rather a
tool to attract attention, sharing the vision, stimulate cooperation specifically from the side of
public authorities, regional and national authorities, large and influencing business associations.

At this stage, the two documents are ready to be signed during relevant public meetings and project
forums in the course of the second year of activities. The progress in obtaining signed the
“Memorandum” is shown below by country.

SPAIN

The memorandum, in form of short declaration or position paper, was adopted as the most
convenient form to obtain an early alignment of multiple organisations influencing in the
agricultural sector and to policy makers. It was presented in the first returning workshop (14"
February 2017) held in the framework of a relevant fair for the fruit, wine and olive industries.
ASAJAHU worked in contact with the Agro-food Alliance of Aragén Region, who undersigned the
declaration on 27™ February 2017. The declaration is undersigned by next organisations, forming
part of the mentioned alliance.
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ASAJA — Aragonese agrarian association of young farmers

AIAA — Association of agro-food industries of Aragon

COIAANPV - Official College of Agronomic Engineers of Aragén, Navarra and Basque
Country

COIAANPYV - Official College of Agronomic Engineers of Aragén, Navarra and Basque
Country

COITA — Official College of technical engineers and agrarian technicians of Aragdn
Official College of Veterinary of Zaragoza

Official College of Veterinary of Teruel

Official College of Veterinary of Huesca

CAA - Aragonese association of agro-food cooperatives

UAGA - Union of farmers and livestock breeders of Aragdn

UPA — Union of small farmers and livestock breeders of Aragdn

ITALY

The memorandum, in the form of a “declaration” (longer form but modified in the Italian version
to be more direct and effective) is informally circulating within the regional organizations of the
agricultural sector, of the renewable energy sector, the regional industrial associations, regional
productive districts and technological districts.

The same document was also delivered and “entrusted” to the chief of two Apulia Regional
Departments, the Agriculture and Environment Depts., respectively. The involvement of regional
policy makers is considered of the uppermost relevance since the “Regional Energy and
Environmental Plan” of the Apulia region is going to be revisited and updated within the end of this
year.

The Italian DC team is acquiring the position of the regional institutions and their preliminary
agreement. The target is to convene the memorandum in the frame of the AgriLevante Exposition
in Bari (Apulia—1T), 12-15 October 2017. The memorandum will be probably signed by the following
organizations, both regional and national:

Department of Agriculture — Apulia Region

Department of Environment — Apulia Region

Department of Economy and production activities — Apulia Region
COLDIRETTI - Puglia (Farmers’ Union)

CIA — Puglia (Farmers’ Union)

COPAGRI — Puglia (Farmers’ Union)

CONFAGRICOLTURA - Puglia (Farmers’ Union)

DARe (Regional Technology District on Agro-Food)

La NUOVA ENERGIA (Regional Productive District on Renewable Energy)
DIPAR (Regional Productive District on Environment, Reuse & Recycling)
Department of Agriculture — University of Bari

Department of Agriculture — University of Foggia

Regional professional orders (agronomists, engineers, biologists, etc.)

ARTI - Regional Agency for Technology and Innovation of the Apulia Region
ENEA — Italian National Agency for New Technologies, Energy and Sustainable Economic Development
ITABIA — Italian Biomass Association

Chimica Verde — Bionet — Research and Development on Biobased Economy
Apulia Industrial Associations
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| Regional Union of the Chambers of Commerce

GREECE

The 2" option for the memorandum (a short declaration of 12 points) was considered as the most
appropriate form in order to obtain a common consensus between stakeholders from the
agricultural authorities, regional government, municipal authorities and other organizations. The
memorandum was formally presented during the returning workshop of the uP_running project,
held on the 7" July 2017 in Sparta; hence, it is summarily referred as the “Sparta Declaration”. Most
of the adhering organizations hail from the Laconia regional unit of Peloponnese. It is signed by the
following organizations.

Greece (Peloponnese)
Region of Peloponnese (represented by the President of the Regional Council and
the Vice-Regional Governor for Laconia)

The Municipality of Sparta

The Municipality of Monemvasia

Union of Agricultural Cooperatives of Lakonia (represented by the President and
General Manager)

Agricultural Cooperative of Anogia Lakonias

Agricultural Cooperative of Vordonia Lakonias

Agricultural Cooperative of Gkoritsa Lakonias

Agricultural Cooperative of Palaiopanagia Lakonias

Agricultural Cooperative of Ksirokampi Lakonias

Agricultural Cooperative of Goranon Lakonias

Agricultural Cooperative of Agion Apostolon

Vocational Training Centre ”Diastasi”

Implementing agency for the Regional Operational Programme of Peloponnese
General Secretariat for Research and Technology

Centre for Research and Technology Hellas

INASO-PASEGES

UKRAINE

The memorandum, in form of Memorandum of Cooperation has been signed between the
Association “Ukrainian Agribusiness Club” as an agrarian partner of the project and the newly
organized association of farmers who deal with fruit trees growing — the Association “Ukrsadprom”.
It was officially sighed and presented in the returning workshop (31t January, Vinnytsa). Within the
fulfilment of the project UCAB also worked in contact with two universities and the Institute of
Horticulture of the National Academy of Agrarian Sciences of Ukraine (IH NAAS) who are ready to
work in cooperation within the project. The organisationsaligned with the contnts of the
memorandum are cited in next list.
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NAAS)

Farmers Association Ukrsadprom (nationalwide)
The Institute of Horticulture of the National Academy of Agrarian Sciences of Ukraine (IH

National University of Life and Environmental Sciences of Ukraine (NUBIiP of Ukraine) — Kiev
Region

Uman National University of Horticulture — Cherkassy Region
Illintsy State Agrarian College — Vinnytsa Region
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3 A JOINT SECTOR ANALYSIS

The general status of the sector, its composition and key actors, few basic information about market
and trade, the structure of possible value chains and the different kind of business models
potentially observed are the main topics making up the “Sector analysis”. Identifying the main
sector constraints and barriers (negative factors) as well as the sector driving forces (positive
factors) was the next phase of the process. A creative merging process was applied in collating,
comparing and matching each of the four singular Demo Region contribution to "sector analysis",
thus attaining the construction of a very new framework through the application of a set of
interpretive tools and explanatory techniques.

Decisions to be taken in the bioenergy sector are complex because the sector cuts across different
supply segments and productive areas covered by a vast range of activities, notably energy,
agriculture, industry, environmental technologies, market, trade, logistics and many others (FAO-
ENEP, 2010). Hence, strategic planning in the bioenergy sector (and in the APPR segment as well)
needs to be embedded in a broader context of relevant economic conditions and policies (Figure
5).

INDUSTRY
ENERGY
GREEN ECONOMY
RENEWABLE
ENERGY
BIOENERGY
&
BIOFUELS
y APPR
MARKET, TRADE BIOECONOMY
& LOGISTICS
AGRICULTURE

Figure 5: Diagram considering the three main dimensions of the APPR sector: the primary
sector (i.e. agriculture), the secondary sector (i.e. industry and manufacturing) and the
tertiary sector (i.e. services), together with their reciprocal embedded relationships,
similar to ‘matryoshka dolls’ or ‘chinese boxes’.
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The development of a bioenergy strategy and policy should be undertaken with a clear view of the
objectives to be prospected, also considering the analysis of possible trade-offs between different
goals. For example, a considerable feedstock exploitation might results from the construction of
few large-size biomass power stations in a region, thus collecting the majority of the available
residual wood biomass. While this process could develop relatively fast, quite large amounts of
investment capitals are needed; consequently, just a few economic or financial actors would
dominate the sector, preventing an open participation by other entrepreneurs. Moreover, a quite
relevant social impacts might result when large biomass plants are in operation. Conversely, a
distributed energy model, consisting in a plurality of small energy plants scattered on the land,
requires more time to be progressively developed, but also entails a more balanced utilization of
local biomasses; moreover, it does not require a substantial imports of biomass from outside the
district and provides favourable social and environmental effects.

Similarly to the previous considerations, a range of analyses should be undertaken as part of the
strategy and policy formulation process. In this respect, stakeholders are very relevant in the
participation process and are the primary source of information.

Every geography and regional context is different from another; therefore, the best strategic
process is the one that is developed through an adequate stakeholder engagement within its own
particular set of conditions.

What follows is a list of the main issues considered in preparing the regional Sector Analysis, trying
to explore the main interesting “dimensions” of the APPR sector.

1. Regional potential of the APPR sector. Information on APPR potential availability at regional
level reporting on the APPR main statistics and assessing the main features affecting the
amount of available APPR biomass.

2. APPR value chains and sector overview. Information on the APPR sector status reporting on
the willingness of farmers to collect APPR residues, alternative management of residues, main
difficulties in harvesting the APPR biomass and supply an energy value chain. Possible
typologies of APPR business models and role of the main actors or investors (prime movers) in
creating the supply chains have been reported, together with the leading businesses in the
APPR sector and the multiple organizations that came together forming the stakeholders’
network. Quite interesting are also the main connections of the APPR sectors with other
productive sectors and the final energy products that are supplied on the market.

3. Barriers and driving forces affecting the APPR sector. Main factors (technical, cultural,
regulatory, structural, organizational, economic or financial factors) that are constraining the
sector development have been detected (both internal “weaknesses” and external “threats”).
Conversely, also relevant are the main driving forces in promoting the APPR sector

Ill Ill

development (both internal “strengths” and external “opportunities”). Again, the analysis is
performed at local/regional level: main regulations acting on the APPR sector, authorization
procedures governing the APPR sector and influencing its development, the potential benefits
due to incentives, subsidies, tax breaks, etc. Sustainability criteria and quality standards, if any,
to be applied should be identified, as well as alternative end-uses (apart energy) or competitive

supply chains involving APPR biomass.
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Clearly, the entire process of assessment and analysis should be inclusive, engaging the relevant
stakeholders in agriculture, industry, government and civil society, to ensure that the interests and
concerns of all the actors affecting or affected by bioenergy decisions are adequately taken into
consideration.

Europe accounts with a total area of 10.6 Mha of vineyards, olive and fruit plantations. This area
represents a share in the cultivated area of 6%; several other information sources point out that
the potential of pruning wood range from 20 to 25 Mt (of fresh biomass) per year (CIRCE, 2014;
Elbersen et al., 2012). Wood from tree removal at the end of a plantation may add further 15 Mt of
resource. Altogether, the potential as dry matter can reach 20 Mt/yr (Garcia-Galindo et al., 2016).

The ‘uP_running’ strategy is twofold: (a) to operate in Countries with a large potential source of
APPR biomass, and (b) to select Countries and Demo Regions with a wide type of climatic and crop
management practices.

The European Southern countries have an enormous potential in terms of pruning biomass
production. In fact, in this area the cultivation of the majority of permanent crops is quite
concentrated. Grapes and olives are the main species: olive groves are prevalent in Spain (2.5 10°
ha), in Italy (1.1 108 ha) and in Greece (850 102 ha). Vineyard is widely cultivated in Spain (963 103
ha), in France (764 10® ha) and in Italy (725 10° ha). Large areas are interested in the cultivation of
citrus in Spain (313 10° ha) and in Italy (168 10° ha). Furthermore, Italy and Spain record the main
cultivations of peaches (both more than 80 10° ha), and of the other orchards (respectively 160 103
ha and 120 10 ha). As for the fruit with shell, the figure for the cultivation of the almond trees in
Spain (536 10% ha) and hazelnut in Italy (70 10 ha) stands out. The previous statistics were extracted
from the website of the PANACEA group (http://www.gruppo-panacea.it).
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Figure 6: Potential amount of APPR biomass estimated for the EU28 member
States (in blue) and other European Countries (in brown). Numbers expressing
biomass are in kilo tons of dry matter per year.
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As observed in Figure 6, the key countries are Spain, Italy, Greece, Ukraine and France. As
consortium strategy, it has been decided to target the main actions in four countries. Aiming to
have a wider reality, it was encouraged to have included in this group of four countries also Ukraine,
which recently adhered the H2020 program. Spain, Italy, Greece and Ukraine constitute the group
of “Demo Countries” (DCs) in uP_running.

In particular, considering the Demo Regions in each of the four selected Countries, Table 5 briefly
reports a very broad estimate (from different sources) of the amount of APPR biomass potentially
available and the consequent amount of gross energy attainable from the conversion of that
biomass. Please, be also warned that the amount of energy was computed without taking into
account the efficiency of this conversion, nor into electricity neither into heat.

Great interest is associated with values of spatial densities resulting from the ratio of the gross
biomass to the overall surface in each region or, correspondingly, the ratio of the gross energy
totally collected to the overall surface of the region. High values of spatial density reveal a great
resource concentration and, therefore, the possibility to activate efficient biomass supply chains.

Table 5. Estimated APPR potentials in the four Demo Regions considered by the project

e Olive grove ha 44,470 56,680 260,302 355,446

e Vineyard “ 32,109 12,620 34,051 94,585

o Citrus “ 9 26,866 9,015

e Other fruit-trees “ 67,130 67,017 12,839 33,279 22,900
Total Area ha 132,910 136,326 334,058 492,325 22,900
e Olive grove kt/year 61 188 654 1027 0
* Vineyard “ 65 81 172 629 0
e Citrus “ 388 67 0
e Other fruit-trees “ 123 438 45 181 73
Total Biomass kt/year 248 708 1259 1904 73
Total Energy toe 99.163 283,109 503,661 761,521 29,200
Total Regional Area km? 47,719 42,756 21,380 19,345 26,492
e Surface density % 2,79 3,19 15,62 25,45 0,86
e Biomass density t /km? 5,20 16,55 58,89 98,41 2,76
e Gross energy density toe /km? 2,08 6,62 23,56 39,37 1,10

The Annex section of this document (from Annex | to Annex IV) reports a detailed description

concerning each Demo Region with particular reference to the regional potentials of APPR

availability.
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Despite its large availability, the APPR kind of biomass is scarcely used as energy feedstock in the
considered regions and only limited business experiences based on its utilization have currently
developed.

From one hand, the biomass-to-energy sector is at the early stage of development in the considered
regions and it should demonstrate to be based on very sound social, economic and environmental
pillars. On the other hand, we can say that a virgin operational field for new businesses might be
opened in the next future, on condition that the main barriers and constraints (both technical and
non-technical) are properly overcome.

The biggest obstacles to the start-up of the bioenergy sector are indeed more than simply technical
constraints, being mostly related to non-technical features. Among these, lower level of
organization, lower propensity to investments, lower readiness to innovation, lower willingness to
association and a limited availability of financial credit, are the ones, in general terms,
characterizing agriculture with respect to the industrial sector.

Taken independently, almost all the key actors in a complete APPR supply chain are present in the
considered regions. According to our opinion (gained as a result of a first-hand knowledge), the
major difficulty that slows the take-off of new businesses lies in the fact that the key operating
actors are playing on their own. Definitely, the two main production sectors (i.e. non-food
agriculture and energy industry, respectively) are separated and far apart, being their main players
unaware of each other.

The organization of a bioenergy supply chain largely depends on specific regional characteristics
due to farm structures, organization and management, feedstock availability, local constraints and
opportunities, market dimensions and distances, etc.

Distribution channels
The distribution of wood fuels from APPR biomass can follow several channels (F.L.E., 2007):

e Farmers, independently or in associated forms, can organize the collection and the distribution
of wood fuels.

e Biomass wholesalers and traders (generally involved in the storage and commercialization of
several kind on solid biofuels, such as firewood, olive pomace, olive pits, straws, wood waste
and by-products from forestry industry, etc.).

So far, the latter have been very active in this sector and usually most successful than the former in
aggregating the offer and delivering wood fuel to final consumers, even quite far from the primary
source of feedstock. Single and dispersed modern household heating systems are mostly supply
with pellet, although firewood is still largely used in traditional fireplaces and stoves. Wood chips
have a still limited diffusion in the considered regions and are usually delivered to regional
bioenergy plants, within 40-50 km of radius from the plant location. In every conditions, the
contribution of APPR feedstock to the delivered wood fuels is very limited or almost insignificant.
It means that the market from APPR is still in its infancy.

Final users and potential customers
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Besides the large scale power plants, domestic heating and collective heating plants are the main
facilities requiring wood fuels. To date, pellets and firewood logs are more popular than wood chips
in the domestic heating sector; consequently, they are both rewarded by better prices than wood
chips. For this reason, a very effective supply chain was organized. However, considering the huge
consumption of wood fuels in domestic heating systems, significant amount of wood chips could
be potentially absorbed by the market in the near future (F.L.E., 2007).

The heating sector shows to be quite diversified, offering several options to potential market
players, such as (F.L.E., 2007):

e Farm energy self-supply;

e Community building (schools, offices, housing, etc.);

e Leisure centres (swimming pools, gyms, SPAs, etc.);

e Industrial activities (industrial areas, equipped technology parks, industrial districts and
manufacturing site);

e Tourism sector (mostly large hotels);

e Process-heat users (especially in the agro-food industry, like dairies, breweries, wineries, olive
oil milling, etc.);

e Warm up greenhouses in floriculture and plant nursery activities;

e Use of cold (three-generation systems) in food-industry, to preserve fruits and vegetables;

e Remote rural mansions, large farms, isolated villages in rural areas.

APPR wood fuel quality

It is difficult to generalize about quality. The wood chips from APPR biomass is obtained in rather
inhomogeneous forms, and this is the main quality constraint, apart a rather lower heating values
with respect to wood chips from forestry biomass.

Biomass quality could be different, needing different quality standards, according to its specific final
use. Higher quality is requested for small size combustion plant (like household boiler); conversely,
the quality could be lower with an increasing size of the plant, for example considering large power
plant based on combustion technologies. Not homogeneous APPR wood chips can be used in
supplying robust biomass boilers adapted to an irregular feedstock feeding. Alternatively, different
batches of specific size ranges can be selected by applying simple screening procedures. In this way,
different customers’ needs could be conveniently satisfied.

Biomass moisture together with ash content are, perhaps, the most important single quality
parameter for a fuel, which must be as dry as possible. Natural air-drying is the most viable strategy
to reduce moisture content to desirable levels. Drying can proceed directly at the soil surface of the
tree-fruit plantation (before harvesting) or, alternatively, at the storing platform (after harvesting)
both as wood chips or pruning bales. High moisture levels cause microbial attacks and the
consequent biomass decay that reduces its weight. The biomass piles heat up, the temperature
inside the bulks rises over 60-70 °C for prolonged period and dry matter losses can reach something
like 1% of the total for every week of storage (Janzé, 2011; Eriksson, 2011).
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Wood-chip fuel can be attributed to different grades according to moisture content and size
distribution. Attribution to different grades through standard testing methods facilitates the
definition of universally understood fuel specifications. Such specification will depend on boiler
technology. Standardization is, therefore, a very relevant issue; recognizing and compare different
wood-chip categories on the market should be the basis for a well-informed purchase.

Moreover, biomass traceability is regarded as an added value. Consumers’ preference is to know
where the biomass comes from. However, it should not lead to much higher costs. A price increase
of 1 €/t could be an acceptable range when deciding if starting a traceability system or not. PEFC
schemes may be followed as a straightforward method. It seems the process can be applied to APPR
wood, though it has not been stated any similar experience in the considered regions. From the
customers’ side, the environmental sustainability of wood energy carriers (i.e. their “eco-friendly”
character) is remarkably appreciated. However, at the current stage of the market development,
this positive feature is not considered a main driver for the consumers in the purchasing decision,
being price and quality the leading factors.

Market and prices

APPR biomass markets are still not developed in the considered regions. A large and diffused
market of wood pellets is to be remarked, mainly made of standard pellets (locally produced but
also largely imported) from forestry feedstock. There are also local biomass suppliers, a
consolidated market for different kind of biomass fuels (particularly straw bales, firewood, olive
pomace, olive pits or stones, almond shells, etc.) but APPR wood chips are still quite unusual, and
its trade is still limited.

The market price of the biomass from APPR feedstock should be compared with some reference
biomass prices detected in the same area where the new APPR energy carrier is to be traded.
Depending on the area and the season, the prices of biomass might vary significantly. Therefore, it
is advisable to survey the local market identifying the types of biomass that could be the most
competitive and their current prices.

Wood chips price depends on season and location, and is greatly affected by quality properties such
as moisture, ash content, and particle size distribution. The wood from forests can have a price as
low as 30 €/t for batches of very moist and inhomogeneous wood. The usual price for G50 for
industrial consumers is in the range 40 to 50 €/t, whereas G30 for medium sized consumers reaches
a usual range of 60 to 70 €/t. Woodchips of class A, from debarked stem wood and dry, can reach
prices as high as 90 €/t.

Similar prices are observed in Apulia (Italy), with a raw general average of 60 €/t. In Apulia (ltaly)
firewood price is in the range 110-130 €/t, while pellet (A1) in the range of 230-250 €/t and
briquettes 200 €/t. Small round bales of pruning (approximately 30 kg each) can be sold at a price
of 3 €, that means approximately 85 €/t based on as received feedstock.

The dynamic of prices in Spain shows that the biomass prices underwent a general rise in the last
decade, reaching a peak in 2012. From then onwards, the price has sunk until 2016, accompanied
by a lower demand of wood, the reduction of the energy consumption by the industry and a decay
in the petrol price (IDAE, 2016).
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In Aragdn (Spain) it has been observed a sharp decrease in the wholesale price of almond shells
from 120 to 70 €/t, from 2012 to 2015. Regional variations are also very remarkable. For instance,
in Aragon almond shells are currently commercialised in the range of 60 to 130 €/t. In areas where
almond shells are abundant and considering wholesale trade, the price can be lower. Besides
regional variations, seasonal variations could be also remarkable and range up to £40% have been
reported.

Olive pit prices in Aragén (Spain) have been reported to be 120 to 150 €/t, even though they can
decrease to 90 €/t in the season when it was immediately produced. Firewood ranges usually 120
to 150 €/t, with prices up to 220 €/t for particulars logs.

In Apulia (Italy), almond shells are priced approximately 150 €/t, while washed olive pit are
generally valued 190 €/t and exhausted olive pomace 100 €/t.

In Macedonia and Thrace, it is fairly easy to find pellets made from sunflower husk, usually imported
from Bulgaria or Ukraine. Their price is reported as being below 100 €/t which make them very
competitive for industrial use, despite their high ash content.

Firewood from larger pruning branches and stems as well as tree parts from plantation removal are
traditionally harvested and supply to a parallel market. The price that such feedstock can obtain in
the domestic fuel market are in the range of 100 €/t in Macedonia and Thrace, 110-130 €/t in Apulia.
These prices are already quite high for a biomass feedstock and it is unlikely that it will be
competitive to use these materials as feedstock for other energy projects, e.g. biomass to electricity
applications.

As a general consideration, it can be assumed that wood obtained from fruit tree uprooting
operations is sold at a price comparable to that of firewood or only slightly lower.

Straw has a mature market both in Aragon (Spain) and Apulia (Italy), with prices from 36 to 40 €/t
(in form of standard bales). Weathered straw of lower quality may be acquired at much lower
prices, from 10 to 20 €/t. Baled maize stalks can be about 33 €/t (prices obtained from SUCELLOG,
2014). Other fuels from agro-food industry by-products, like grape pit and dry, exhaust olive oil cake
have market prices in ranges from 60 to 85 €/t and from 80 to 130€/t respectively. Pellets are
commercialised bulk in Aragon (Spain) at prices of 190 €/t (as an approximate value).

Effects of biomass prices on the value chain

To date, industrial power plants are the main consumers of wood chips and set the pace for the
whole market (F.L.E., 2007). Current market prices are largely the result of industrial prevalence
and are relatively low. Power station offer between 40 and 45 €/t, delivered at the plant. At this
price, harvesting pruning is hardly economically viable and probably possible only if biomass is
already available at the external side of the fruit-tree plantation and simply collected at the
roadside. Probably, collective heating station could still turn a profit if they pay 50 to 60 €/t for the
wood fuel. This is sure with respect to biomass energy plants that are benefiting of a very high feed-
in tariff established years ago and, today, not so convenient anymore for new installations.

Assuming that plant managers wanted to renounce 10 to 20 € of profit per tonne of fuels, such
higher prices may drastically increase the actual availability of APPR chips for energy generation.
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Delusion on renewables

Besides biomass, other forms of renewable energy have gradually emerged and spread significantly
in the rural areas during the past decades (including wind power turbines and photovoltaic plants).
Due to their great economic affordability and large tariff subsidies, in some regions and
circumstances, the large diffusion of this kind of industries was carried out without a consolidated
regulation or a properly configured regional energy planning, thus creating social discontent. As an
indirect consequence, this “delusion” also affected the biomass energy sector. Today, the so called
“social acceptability” of biomass plantsis an issue and the NIMBY syndrome (“Not in My Back yard”)
a diffused problem to be properly addressed (Aris, 2017).

Several types of stakeholders, both directly and indirectly involved in the APPR supply chains, were
approached to perform the analysis. Table 6 reports the list of categories whose representatives or
company managers have been contacted through collective or bilateral meetings, or through
participation to workshops, trying to capture their feeling, past experiences and possible plans for
the future with respect to the APPR energy value chains.

Farmers, of course, are the primal source of biomass from the pruning of tree-crop plantations. On
the opposite side of the supply chain, final energy users or consumers may potentially belong to
very different categories. Potential consumers could be the farmer himself, a household, a
municipality setting up a district heating system, an agro-food processing plant or a manufacturing
industry, both facing substantial energy consumptions, or a quite large power plant producing
electricity for a large community or the national electric grid.

Along the whole supply chain, agricultural and industrial companies may play their collaborative
role, and the length of the chain could be shorter or longer according to the corresponding business
model applied. Apart from the initial (biomass source) and final (biomass sink) stages, the biomass-
to-energy path is made of several possible sequential steps through which the biomass is harvested,
pressed or chipped, transported, conditioned and stored according to the best-known procedures
(Figure 7). We can identify this step as biomass mobilization and conditioning.

According to the size or capacity of the energy plant, the total amount of biomass addressed to the
energy facility can vary widely. Larger capacities need larger biomass volumes and, correspondingly,
a well-planned supply network should be arranged. This requires a wide farmers’ participation and
a massive biomass contribution. Biomass storing facilities are needed to collect and prepare the
biomass to the process of energy conversion. Logistics, therefore, could play a crucial role in the
overall organization of the biomass supply chain. Specific consideration should be assigned to the
setting up of an equipped “biomass platform” that could significantly increase the efficiency of
biomass mobilization. In this regard, the challenge is to optimize the upstream and downstream
management of biomass with respect to the pivotal "node" of the platform. Logistically, several
satellite platforms of biomass storage could serve one large size energy plant. Much easier is the
logistic organization in the case of a smaller size energy plant, taking into account the possibility to
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reduce significantly the supply radius and the related haulage costs; also easier is to find the proper

biomass availability in the region.

Biomass fractionation and mixing according to its quality characteristics, storage, conditioning,

densification, torrefaction, transport and trading are just some of the treatments biomass could be

processed in a platform facility. Correspondingly, its energy value is enhanced and other technical

qualities significantly improved.

Table 6. Stakeholders and key actors in the APPR sector

A. Agricultural Biomass Suppliers:

Farmers
Farmer Consortia and Cooperatives
Agriculture Productive Organizations

C. Bioenergy Final Users in Agriculture:
e  Farmers (energy self-consumption)
e Livestock farms

e  Farmer household

e Agro-food processing industries

B. Biomass Mobilization & Treatment:

Agro-Mechanical Service Companies
Biomass Storage Platforms

Biomass Handling & Transport
Techno-Logistic Centres

Biomass Pellettization & Torrefaction
Centres

D1. Bioenergy Final Users in Industry:
e Power Companies

e  Handicraft and Manufacturing

e Industrial Laundries

D2. Other Bioenergy Final Users
e  Municipalities (district heating)
e  Food refrigeration

E. Assistance & Advice in Agriculture:

Farmer Associations
Professional Associations in Agriculture
Professional consultants

F. Assistance & Advice in Industry:

Industrial Associations
Professional Associations in Industry
Professional consultants in Industry

G. Industrial Suppliers:

e  Energy Service Companies (ESCOs)

e Renewable Energy Enterprises

o  Builders & Sellers of Energy Plants

e  Builders & Sellers of Processing Facilities
(harvesters, shredders, dryers, chippers,
etc.)

H. Other main influencing actors:

Policy Makers (Regional and National
Representatives)

Decision Makers (Regional and National
Governing Persons)

Opinion Makers (Mass Media Editors and
Communication Professionals)
Non-Governmental Organizations (ONGs)
Public Opinion and Local Community

I. Local / Regional representatives of public

institutions:

e Governance and Administrators at
Province / Regional level

e  Municipalities

e Institutions Promoting Local Economy
(Chambers of Commerce)

e  Local Action Groups (LAG)

e Research and Innovation Centres

Several specialized mechanical service companies are offering services of mechanical operations

(such as soil ploughing, harrowing, mowing, grain harvesting, fruit tree pruning operations, etc.).

These companies are usually hold by “developed” farmers that have a real interest in specializing

D2.1 Sector Analysis and Action Plan for the Demo Regions.

|
37



Document: | p2.1 Sector analysis and action plan for the demo regions

Author: | UFG Version: | 1
Reference: | D2.1 uP_running ID GA 691748 Date: | 14/07/2017

| Y Zrunning

their firm in the collection of pruning and their subsequent mobilization. The same companies also
have the investment capitals needed to buy the pruning harvesting machines (baling or chipping)
and to amortize their cost in organizing a collecting and storage system.
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Figure 7. Diagram showing the key actors characterizing the composition of the APPR sector,
specifically considering three different branches: a) biomass suppliers; b) biomass
mobilization and conditioning; c) biomass conversion into energy (i.e. final energy users).

Other “developed” kind of farmers are currently playing the role of wholesalers of agricultural
products (thus serving as collectors of crop yields and products from a wide range of farmers in the
region). They can be also large dealers of agro-technical inputs (such as fertilizers, seeds,
herbicides, etc.). In both cases, these actors are closely connected to farmers and they know very
well their attitude, being able to attract and convince them collecting the pruning thus contributing
to the biomass supply chain.

Other relevant potential operators in the APPR sector are large agricultural machine and
equipment dealers. Similarly to the previous potential actors (i.e. providers of mechanical services,
wholesalers, agro-dealers) they have a great influence on farmers and can steer farmers entering
in the APPR sector, mostly as biomass provider but, sometimes, also as biomass transformers or
sellers of transformed (densified or torrrefied) biomass. Their business could be much diversified
by becoming an ESCO (Energy Service Company). In most cases, they simply sell the pruning
collecting machines; in other cases, they sell also small energy plants; finally, they can sell chipped
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or pelletized biomass or they directly produce power energy transmitted to the grid. Less
frequently, final consumers placed close to the energy plant can use the extra-heat obtained from
the same plant.

These potential relevant key actors in the APPR value chain are closely related to farmers and
originally farmers themselves but, differently from farmers, are quite economically solid and willing
to diversify their productive activities and ready to invest their capitals.

Still within the agricultural sector, farmers’ associations, in agreement with industrial electrical
companies managing large size power plants, are proposing specific “biomass supply contract”
between farmers (biomass suppliers) and energy companies (biomass buyers), according to a
collective kind of contract. The duration of this contract could last for a ten-year period or even
more. A special “loyalty” bonus is provided based on the duration of the agreement. The longer is
the contract duration, the higher is the price agreed for the biomass. Indeed, the duration of the
commitment in the provision of biomass is of vital importance for the energy company because it
provides stability to the supply and ensures the continuity of plant operation.

Farmers’ cooperatives might also manage agro-food processing plants (e.g. olive oil mills or
wineries). These processing activities need energy (both power and heat) that could be satisfied by
the farmer members of the cooperative itself through the supply of pruning from their tree-crop
plantations. This form of biomass supply could be indirectly considered a form of energy self-supply,
taking into account the close relationship between farmers and their own cooperative.

The companies directly managing agro-food processing plants can play almost the same role as
farmers’ cooperatives, by producing for their own the energy required in the production process
and using for this purpose the residues of wood biomass obtained from the farmers providing their
grapes or olives. Olive oil milling facilities have also a large availability of other kind of combustible
by-products such as olive pomace and olive stones. Similarly, wineries easily have a large availability
of other kind of by-products, such as wine lees and marc, which can be used to generate energy to
be spent in the same processing facility. In this respect, multi-fuels energy plants, i.e. energy
facilities able to use different kind of residues or wood, are a key elements in the technological
proposition of the supply chains and, as a consequence, of the entire business model. Considering
the agro-food industries, the marked seasonality in the availability of biomass can be a problem. A
well-organized logistics and the setting up of biomass platforms for a long-term storage of biomass,
sorted according to homogeneous characters, is a key issue if effective value chains should put in
place.

In some regions, the agro-industries are large energy consumers. This is the case of Aragdn, where
an important part of the biomass is consumed by forage dehydration facilities, cereal drying
industries, or distilleries. This small consumption niches show an interesting alternative to power
plants. In the agro-industry sector, biomass use according to a “proximity” concept is of great
relevance. Switching from gasoil or natural gas to biomass showed to be largely convenient;
moreover, these industries are usually more prepared to treat inhomogeneous materials.

Other large energy consumers are horticultural farmers’ cooperatives specialized in vegetable
production and post-harvest processing. In this case, the energy need is mostly related to the cold
storage of vegetables. Refrigeration of fruits and vegetables is necessary while waiting that fresh
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product is packaged for sale or while waiting that vegetables are transported abroad. Heat can also
be used in livestock breeding, dairy and cheese factory, aquaculture, and many other activities, still
within the agriculture sector or at the cross-road between agriculture and food-industry. Similarly,
a high heat demand also characterises nursery farms producing vegetable seedlings in greenhouses
or floriculture farms in glasshouses.

District heating / cooling is a system for distributing heat (or cool) generated in a centralized
location for residential and commercial heating requirements. It offers excellent opportunities for
achieving the twin goals of saving energy and reducing environmental pollution. Indeed, district
heating with combined heat and power (CHPDH) is one of the cheapest method of cutting carbon
emissions. It is an extremely flexible technology with the possibility to use biomass and, specifically,
chipped APPR. At municipal level, district heating (and cooling) is an efficient way to heat (and cool)
public buildings, gyms and swimming pools, as well as industrial facilities. Today, it is considered a
very smart solution for a city administration to be environmentally sustainable and (at least
partially) fossil-free.

Besides the cases of power supply close to the agricultural sector, other major energy end users are
the ones fully included into the industrial sector. Large size power plants (in the range of some
units to tens megawatts of electrical power) are usually not working in CHP alignment (therefore,
their efficiency is quite low — 30-35% - as compared to CHP facilities). In some cases, heat could be
recovered by heating greenhouses, located very close to the plant. The total covered surfaces of
the greenhouse system is proportional to the power size of the energy plant and is used to grow
vegetable, flowers, ornamental plants. Considering the energy cost of managing a greenhouse
production activity, this final use of heat is generally very profitable and sustained by public funding
as well.

Another possible industrial use of APPR biomass is in large electric coal-fired plant. In this case,
biomass could serve as a co-fuel of the power plant, thus reducing the amount of coal needed and
significantly abating CO, emissions into the atmosphere. The contribution to decarbonisation could
be very substantial in proportion to the amount of biomass supplied to the plant. Similar use of
APPR biomass is in industrial furnaces to attain a higher processing temperature to be spent in
manufacturing processes. Industrial laundries, thermal bath (spa), drying processes, and many
others are the applications of heat obtained by industrial boilers.

A “business model” describes the rationale according to which an organization generates, captures
and delivers value. Applying this concept to the problem we are facing in this document, we can
say that through a “business model” we want to describe the sequence of segments that make up
the value chain and the relationships through which they are connected. The aim, in general, is to
generate a new value (economic, environmental and social). In the case of APPR, the added value
is obtained starting from a low valuable residues or by-product (i.e. wood from pruning and
trees/plants removed). In simple words, it is intended to disclose the "connecting pattern" made
by the key actors and reveal the main functions within the chain structure.
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Any different combination in the constituents of the value chain is able to generate a different
“business model”, involving several actors and companies and diversifying the business scenario.
Accordingly, optimal solutions should be detected only with reference to a specific project, just
considering local features and the way these features can affect the starting theoretical model.

A first attempt in mapping the business model is proposed in Figure 8. We can introduce a graphical
pattern useful to identify different business typologies or, in other words, different structural
organizations of the APPR value chains. Every business model could be identified as a point or an
area on the Cartesian plane made by the orthogonal interception of two axes. The vertical axis
discriminates between agriculture and industrial sector of the proposed business, while the
horizontal one divides projects conducted by single companies from those conducted in
partnership, also considering the participation of public entities (such as municipalities or province
/district administrations).

industrial
sector

© O

Industrial Specialized Community-Oriented
Bioenergy Activity Bioenergy Activity

public/private

private and partnership
single

company

multisector
activity

Deepening the Broadening the
Agriculture Activity Agriculture Activity
In Bioenergy In Bioenergy

L 2,

agriculture
sector

Figure 8. Every business model could be identified as a point or an area on the Cartesian plane
made by the orthogonal interception of two axes: the vertical axis discriminates between
agriculture and industrial sector of the proposed business, while the horizontal one divides projects
conducted by single companies from those conducted in partnership with public entities.

Four quadrants are originated from this Cartesian plane:

1) Deepening the agriculture activity in bioenergy. The agricultural side is deepened through rural
development. That is, agricultural activities are transformed, expanded and/or relinked to
other players and agencies in order to deliver products that entail more value added per unit,
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precisely because they fit better with the demands in society at large (van der Ploeg and Roep,
2003). Specifically, energy or energy carriers are produced from biomass collected inside the
farm and this activity represents an opportunity to capture added value through biomass
transformation and conversion. Energy can be either sold or self-consumed (Fig. 9, A and B).

Broadening the agriculture activity in bioenergy. The rural side of the farm enterprise might be
reorganized and amplified as well. The process of broadening occurs in that case. Broadening
can follow different trajectories. We refer here to the development of new activities and to
diversification in the sector of energy production. Such activities enlarge the income flows of
the farm enterprise, while they simultaneously imply the delivery of goods and services society
is willing to pay for (van der Ploeg and Roep, 2003). Specifically, energy or energy carriers are
produced through the setting up of a supply chain involving farmers, farmers cooperatives, or
collective infrastructures (Figure 9, | and J). One typical example of this kind of business model
is the one supplying APPR biomass to agro-food processing facilities, such as wineries and olive
oil mills. The energy consumptions of these rural facilities can be satisfied by farmers’ biomass,
supplied together with grapes and olives at the same cooperative. The energy surplus can be,
eventually, transferred to the electricity grid taking advantage of the tariff subsidy. This model
of business is still within the true dimension of rural development but, differently from the
previous strategy, it overcome the boundaries of the farm, as a single and isolated activity, to
involve the rural dimension of the territory as a whole (farmers’ cooperatives, farmers’
associations and productive organizations).

Industrial specialized bioenergy activity. On the other side of the Cartesian plane, the ordinary
business model of bioenergy production is presented. This model is the classical agro-industrial
solution that, concerning the agroenergy sector, replicates the same organization of the agro-
food industry. Agriculture (single farms) is involved in the supply of APPR biomass that,
considered as an ordinary feedstock, is transferred to the Industry (energy companies) to allow
its conversion into a final energy product, generally electricity (Figure 9, C D —E). According
to this model, farms are the biomass “source”, while private energy companies are the “sink”,
in the middle several possibilities to collect and mobilize biomass employing the best technical
and logistics solutions. In this case, the agro-industrial integration is applied moving the pivot
at the side of industry and squeezing the agricultural sector. The agriculture sector, accordingly,
gives up to any strategy to capture fractions of the added value generated along the supply
chain. To mitigate the “squeezing” risk of farmers, the only applicable form of protection is to
sign a “supply chain contract”. This contract is very convenient also from the side of Industry,
in order to assure a steady and regular biomass supply.

Community-oriented bioenergy activity. This model progressively expand the concept of rural
development already expressed in the previous points (1) and (2) just considering that rural
society is now becoming the community at large. From single farms to farming cooperatives
and productive association is the step performed from quadrant (1) to (2).

The collective management of structures intended to harvest, transport, and store APPR
biomass is a step forward to the organization of villages and communities that take energy
production into their own hands, following the principle of a community-related energy supply.
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Figure 9. Adopting the diagram already presented in Figure 8, several APPR activities are
positioned on the Cartesian plane according to their specific features and potential business
models are represented, possibly connecting those single activities.
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An ecologically, and socially friendly energy supply is achieved with the development of
renewable energy models that allow the vision of a "distributed" energy generation and use.
Differently from the strategy presented in quadrant (3) —that is the “shorter” path to bioenergy
- this strategy could be named the “longer” path (or the “long march”, paraphrasing the Mao
Zedong’s well-known revolutionary episode), as clearly shown in Figure 10. The “bioenergy
community” concept involves the residents of small towns or villages in planning, funding and
implementing the conversion of the energy supply from fossil fuels to biomass, and is a great
chance to approach sustainable energy scenarios at the community level.
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Figure 10. Two opposing strategies of APPR sector development can be identified
according to the reported diagram. The first (brown clockwise arrow), from (1) to (3),
is the “shorter” path to industrial specialization of large power plants; the second
(green counter clockwise arrow) is the path to rural development, from (1) to (2),
followed by the development of the community at large, from (2) to (4). This “longer”
path is based on the vision of a "distributed" model of energy generation and use.

Concerning the structure of the APPR value chains, different kind of relationships among
actors or participants to the productive process can be detected. These structures can be
graphically represented according to the models shown in the following figures (Figure 11.1,

11.2 and 11.3).
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Figure 11.1. Structure of the APPR value chain according to the models of both “deepening” and “broadening” the agriculture activity into the bioenergy
sector. Deepening is achieved moving vertically (downwards) the sector activities, while broadening requires shifting laterally (to the right) towards a
productive integration establishing effective links with other actors operating along the value chain.
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Figure 11.2. Similarly to the previous figure, but the structure of the APPR value chain is according to the model of “industrial specialized bioenergy activity”.
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Figure 11.3. Similarly to the previous figure, but the structure of the APPR value chain is according to the model “community oriented bioenergy activity”.
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More than the technical constraints, the non-technical ones generally showed to be the most
important barriers to the APPR sector development. At a first glance, it appears quite clear that the
agricultural sector is significantly weaker than industry. Lower levels of business organization,
scarce readiness in implementing technological innovation, modest willingness to partnership and
limited availability of financial capital to be invested in new business are the general traits of
agriculture with respect to industry.

As a result, in most cases, investors and prime movers in new business come from the industrial
sector, while farmers or farmer cooperatives and farmer organizations are not ready enough to
start new businesses.

The most relevant barriers and constraints to the take-off of APPR value chains are reported in the
following part of this section, as identified in each Demo region, and following the classification
criteria presented in Table 7.
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Table 7. Barriers to the APPR development classified by productive sector categories (vertically) and classes of factors (horizontally).
FACTORS W) (A) (8) (©)
SECTORS CULTURAL ATTITUDE KNOW HOW & TECHNOLOGY ECONOMY & FINANCE

AGRICULTURE

\ 4

(1)

(2)
LOGISTICS

e Mind-set of farmers, reluctance to
change and low attitude in cooperating
and innovating.

e Pruning is supposed to be not a by-
product but a waste without any
economic value.

e Farmers generally consider pruning
residue as an obstacle to ordinary field
management and usually their target is
to dispose it in the most simple and
economic way.

o |t does not always exist the culture of
sharing machineries and equipment, or
organizing jointly the agronomic
operations (as would be required for
harvesting and mobilising pruning
residues more efficiently).

e Scarce interest on APPR residues by
biomass suppliers. They intend APPR as
a minor biomass resource, more
difficult to manage than others
feedstock types.

D2.1 Sector Analysis and Action Plan for the

Pruning burning in open field is still
considered an agronomic operation.
Competitive agricultural use of pruning
as soil amendment.

Agronomic guidelines on soil and
pruning management are still lacking.
Unawareness that APPR residues is not
a negligible source of energy (not
worse than forestry wood in energy
terms).

APPR is largely spatially dispersed and
need to be collected over a wide land
area. Strong seasonality in harvesting.
Complexity of biomass supply chains.
Lack of well-organized logistics
operations.

Low degree of mechanization. Lack of
knowledge on field mechanization.
Harvesting and chipping machines need
technological improvements.

e Structure of farms and farm size too
small (in certain cases) to allow a
profitable pruning collection and use.

e Pruning is considered a feedstock of
too low economic value.

o Little info on funding opportunities for
farmers in the bioenergy sector.

e APPR harvesting and transport
operations are generally considered
too costly.

e Low amounts of APPR in t/ha as
compared to forestry wood need to
reduce handling to keep costs
reasonable.

o Limited economic affordability in
utilizing services offered by specialized
agro-mechanical pruning companies or
techno-logistic companies.

e Along and subdivided supply chain
could be not economically efficient for
every actors.

GOVERNANCE & POLICY

e Pruning burning is not roundly

forbidden by national/regional
regulation.

The energy use from pruning is not
adequately supported by the CAP.

Risk of soil depletion if APPR biomasses
are not properly managed at field
scale.

Risk of large fossils energy
consumptions and GHGs emissions
along the supply value chain and lack
of environmental guidelines.
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(3)
INDUSTRY

(4)
MARKET

(5)
SYSTEM
ARRANGEMENT
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e Distrust that farmers may be reliable in
biomass supply. Need of long-term
contracts to build farmers’ loyalty.

e Distance in the vision of the problem.
Industry needs secure, economic and
constant supply, whereas farmers need
to perform agronomic operations for a
good fruit productivity and plantations
health.

o Lack of awareness about the potential
use of APPR biomass as an energy
carrier/source.

e Energy conversion from pruning is still
considered an overall risky operation.

o NIMBY syndrome (“Not In My Back
Yard”).
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Version:
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Inadequate or insufficient technical
reliability of biomass plant.

e Renewable energy more emphasized as

power than heat generation.

Competitive energy use from forest
wood, crop residues or food-processing
by-products as alternatives to pruning.
Woodchip from pruning is of lower
quality than from forestry.

Vision that APPR biomass is just a bad
fuel

Energy products that do not comply
with international standards and
labelling.

District heating is still an uncommon
solution in municipalities (with
exceptions).

Lack of integration of knowledge and
efforts across sectors.
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Industrial investors are expecting very
high profits and a fast payback time in
the renewable energy sectors.
Biomass plant and energy facilities are
still capital intensive.

Still large-scale economy are
influencing the sector.

Little info on funding opportunities for
entrepreneurs in the bioenergy sector.

Price of oil and fossil fuels still quite low
to promote competitiveness from
renewables.

Actual low degree of pruning
valorisation.

APPR market still underdeveloped.
Imports of cheap biomass feedstock
from outside the EU.

Agro-industrial integration is hard to be
achieved.

Lack of exemplary business cases

A scarce number of ESCOs are
operating in the regional bioenergy
sector.

APPR are residues needing
management. APPR to energy should
be observed as a change in the
management of residues, and not as a
lucrative driven activity (APPR to
energy works when all value chain
actors find in the new APPR
management advantages: either
tangible or intangible).

APPR biomasses are still not included
as potential biomass sources in some
regional energy plan.

High rate of law changes and great
instability in energy policy decisions.
Atmospheric emissions due to biomass
thermochemical conversion are
considered an environmental problem.
Biomass of lower quality may find
constraints to be utilised in small
combustion units in future.

Market driven incentives and
subsidises are progressively
decreasing.

APPR biomass use is less competitive
than other forms of renewable
energies.

Electricity more economically
sustained than heat.

No coherent policy, no strategic view
on the APPR sector from local
governments.

Limited communication with civil
society/public opinion and lack of
promotional activities
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° Mind-set of farmers, their reluctance to change and their low attitude in cooperating and
innovating
° Pruning is supposed to be not a by-product but a waste without any economic value
° Farmers generally consider pruning residue as an obstacle to ordinary field management

and usually their target is to dispose it in the most simple and economic way

° It does not always exist the culture of sharing machineries and equipment, or organizing
jointly the agronomic operations (as would be required for harvesting and mobilising
pruning residues more efficiently)

° Distrust that farmers may be reliable in biomass supply
° Lack of awareness about the potential use of APPR biomass as an energy carrier/source
° Energy conversion from pruning is still considered an overall risky operation

° NIMBY syndrome (“Not In My Back Yard”)

Farmers are usually unprepared and sceptical on the possible energy use of APPR and, ordinarily,
are not directly involved in biomass energy projects. “Biomass provider” is, in most cases, the only
role they see for them in a bioenergy value chain. Therefore, there are limited chances for
expanding and deepening agricultural value chains towards the biomass energy sectors as long as

|ll

farmers do not make up their minds and start to consider themselves as potential “prime movers”.

Moreover, farmers are usually unaware of the possibilities to mobilize APPR biomass for energy
conversion (other than firewood). Often, they do not have any real information about the amount
of biomass that pruning operations could yield on a regular basis. For farmers, pruning disposal is
just a running cost generally not accounted in the economy of the fruit-tree plantation. Moreover,
pruning is not conceived as a potential source of supplemental revenues. Differently, when the
amount of costs supported in disposing operations are finally accounted for, alternative treatments
and possible energy uses start to be considered.

Farmers generally believe that pruning residues are just waste to be disposed the sooner as
possible, in order to avoid obstacles to farming operations. This particular believe is the reason why
pruning is often burned at the side of the field or even in the inter-rows of plantation. The concept
of “crop residues” and the intrinsic value they can offer both to the cultivated soil and as energy
feedstock is often ignored or simply underestimated. Moreover, there is not awareness about the
negative effects of burning pruning in the open field, in terms of risk of accidents and also
considering the soil quality and its long-term fertility. Although media, technicians, academics, etc.
are spreading the concept that the burning of crop residues should be considered a “bad”
agronomic operation (which is forbidden by some regional regulations, somewhere and somehow),
it is hard to erase from the mind of the farmers the deep conviction that, conversely, combustion
is a simply and ordinary farming practice.

If pruning is a “waste”, in the opinion of the majority of farmers, the only possible management is
“disposal”. Labour, machines, and time (therefore money, after all) spent in removing pruning from
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the field are taken as “shaded” costs and usually not accounted for, simply ignored or at least
underestimated.

The farmer's purpose is to free the surface of the soil as soon as possible so as not to hinder other
agricultural operations (irrigation, fertilization, soil harrowing, pest treatments, etc.). This means
that even if a specialized company is collecting the pruning, usually the farmer is not willing to wait
that pruning wood runs dry directly in the field.

There are also other sources of scepticism generally testified by farmers in respect to the potential
APPR energy use. A farmer generally believes that biomass from pruning residues is relatively poor,
of low quality, with a low energy content, not competitive in comparison with other biomass
feedstock. Most of all, he/she believes that the setting up of a value chain will mainly favour other
actors rather than the farmer himself. If the energy potential of pruning is brought to the farmers’
attention, sometimes they fear that an external company will force them to pay for the service of
their pruning collection. Additionally, if they are dissatisfied with their cultivation revenues, they
cannot be persuaded that the energy use of APPR biomass can provide sufficient economic benefits
or cost savings to make this operation worthwhile.

As already explained, in general, farmer’s mind-set is not very opened in establishing collaboration
with other farmers, unless driven by necessities and circumstances. Considering the limited farm
surface and the limited capital availability, a small farmer has strong difficulties in purchasing the
full farming equipment and operational machines. Apart the high costs, the option to properly
amortize these investments is considerably low. It would be very favourable to jointly purchase
machineries and use them collectively according to self-governance rules (such as a form of internal
renting). In this respect, specialized agro-mechanical service companies are able to offer turnkey
mechanical operations to a wide range of small farmers that, in this way, do not have the need to
purchase the specialized equipment.

One of the most critical features in considering the relationship between biomass supplier (a
farmer) and the biomass user (generally the manager of an energy plant) are the terms and
conditions of the contracts. Apart from the biomass quality, that should be clearly defined, another
very critical issue is the timeframe of the agreement. From one side, the biomass user is concerned
about the supply stability conditions (every year exactly the same fixed amount of biomass is
needed), on the other side, the farmers would like to be more free to decide how to use the
available biomass and who should be the best bidder. To reconcile these conflicting trends
(between who offers and who buys) and optimally adjust the agreement, usually the contract also
states that the biomass price is higher in proportion to the number of years of enforcement. In
other words, it is like applying a reward (or an extra-value) to the loyalty in the biomass supply. Of
course, penalties are also applied when farmer does not comply with the contractual terms.

Apart from the farmers’ category, a general scepticism regarding the APPR biomass has spread
along the entire supply chain, also involving other key players, such as technicians, engineers, ESCO
operators, public administrators, etc. A still limited numbers of success cases is affecting the
“mood” and influencing the willingness to invest in the sector. It is worth mentioning that,
sometimes, they get to know the failed cases, of some neighbour, or published in press. That simple
information brings them the idea of “impossibility” or “unfeasibility” of the APPR biomass for
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energy purposes. Sometimes even the final energy consumer, in the person of the citizens who will
benefit from the obtained energy, are not in favour of the project. This latter factor is pertaining to
the frequently observed NIMBY syndrome, i.e. the opposition to energy installations by resident
citizens because it is close to their houses, often with the connotation that such residents believe
that these developments are needed in society but should be further away.

Finally, it is useful to highlight a general fragility of the agriculture sector (probably this fragility is
not confined to this sector only, especially considering these current times of financial crisis).
Substantial obstacles to the start-up of a local bioenergy sector could be also related to a systemic
inadequacy of the regions themselves: lower infrastructural availability, lower readiness to
innovation, lower willingness to farmer association, limited accessibility to financial credit, etc. The
overall outcome of this picture is that investments in bioenergy are still considered a high financial
risk, not necessarily because of technological reasons or due to the intrinsic investment features,
but for the surrounding context where investments are taking place.

o Pruning burning in open field is still considered an agronomic operation.

. Competitive agricultural use of pruning as soil amendment.

. Agronomic guidelines on soil and pruning management are still lacking.

o APPR is largely spatially dispersed and need to be collected over a wide land area.

° Strong seasonality in the harvesting operations.

° Complexity of biomass supply chains. Lack of well-organized logistics operations.

o Low degree of mechanization. Lack of knowledge on field mechanization.

° Harvesting and chipping machines need technological improvements.

o Inadequate or insufficient technical reliability of biomass plant.

. Renewable energy more emphasized as power than heat generation.

. Competitive energy use from forest wood, crop residues or food-processing by-products
as alternatives to pruning.

. Woodchip from pruning is of lower quality than from forestry.

o Energy products that do not comply with international standards and labelling.

. District heating is still an uncommon solution in municipalities (with exceptions).

. Lack of integration of knowledge and efforts across sectors.

Although agronomic technicians and academics have proved, long ago, that burning crop residues
on the cultivated soil is an irrational and counterproductive operation (with respect to both
sustainable use of agro-ecological resources inside the farm and environmental compatibility
outside the farm), most farmers still consider this as an ordinary practice.

The “burning” practice is still frequently applied, while in more intensive agricultural areas this
practice is less applied and is almost disappearing. Indeed, those farmers who are more technically
prepared prefer an alternative management practice consisting in a shredding operation on pruning
residues, leaving them on the soil surface to create a mulching cover or, differently, burying them
into the upper soil layer in order to increase the soil organic content. This is generally considered a
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valuable and sustainable practice, strongly promoted by technicians as a good alternative to
burning. Protection from bacterial and virus diseases is considered a very sound reason to avoid
shredding and thus, an opportunity to derive the APPR residues for energy. However the preferred
option is in general burning the residues in open air; theoretically this should happen only
exceptionally, i.e. when diseases are actually detected, and not as a generalised practice, as it is the
case in the countries analysed.

The setting up of an APPR value chain is generally considered a too much difficult effort to tackle
and a too much complex organization to be effective. So many intermediaries are operating in it,
that it might not ensure an economic return to all the actors playing a role. A technical optimization
of logistics is needed. It is not yet adequately understood what may be the mechanized collection
systems of pruning, whether it is better shredding or chipping than baling, which are the most
efficient systems for handling wood residues inside the field.

The availability of machines and specialized equipment at farm level is frequently incomplete,
neither sufficient nor adequate to allow a good technical performance of pruning handling in the
field or at the side of it. Logistics represents a crucial factor in the success of an APPR supply chain,
considering the existence of multifaceted constraints. APPR is largely spatially dispersed and need
to be collected over a large area. Farms generally have a limited total surface and fields are
frequently very narrow in size, thus mechanization is harder while more difficult is the use of the
equipment, considering both accessibility to the field and the operability in the field. Field slope
could also greatly affect the level of potential mechanization in the APPR collection procedure.

Farmers are reluctant in sharing the facilities so that the collective use of harvesting or chipping
machines could be complex to be arranged. The time available for pruning harvesting is usually very
limited, considering that farmers need to be free to perform other cropping operations. Moreover,
APPR availability is affected by a strong seasonality and therefore long storage facilities are needed.

Apart from logistic reasons (i.e. the need to speed up the harvesting operations inside the field,
increase the work capacity, reduce the machine stops and the loose of time, as well as cut the
attending workforce), another relevant target is to take in due account the exact biomass quality
with respect to the specific energy conversion the biomass is addressed. The majority of boilers or
other biomass-to-energy facilities are designed to use the highest quality woodchip but,
unfortunately, this is not always the case. Chips from APPR biomass are frequently of poor quality
and they need specific technical care to be harvested and conditioned, the level of their humidity
should be detected properly and the dimensional size of the chip pieces should be regular. The
quality of pruning wood is generally intrinsically lower also considering the larger fraction of bark
present in pruning as compared to wood from forestry (unless bark is removed). Other important
features affecting woodchip quality are related to the harvesting operations in the field (specifically
considering the possible contamination with soil particles) and the pruning management along the
supply chain.

Besides the fuel quality due to intrinsic wood characteristics, the shredding or chipping operation
may produce a large variability in the dimensions of the chip pieces, thus obtaining heterogeneous
solid fuels in their size. This condition creates problems in the feeding phase of the energy plant
operation, causing delays in the biomass supply stream or even forcing the stop. The adjustment of
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the boiler combustion parameters could also be required when APPR chips are supplied. Chips
made from APPR biomass may need investments in a new feeding systems of the boiler;
alternatively, the use of APPR pelletized biomass would be required or the switch to a multi-fuel
heating system.

Quality standards on biomass feedstock and on wood fuels should be applied; strict traceability
schemes should also be properly deployed along the value chains in order to provide full warranty
to the final users.

Considering that thermochemical energy conversion processes are the most suitable when solid
and wood biomass is available, boilers, stoves and closed fireplace for domestic heating have
reached a very stable technological maturity, as well as large boiling systems coupled to a steam
turbine for power generation. Differently, small size gasification or pyrolysis CHP plants are difficult
to find commercially and their regular and stable operation is still technologically uncertain.

Renewable energy production was greatly emphasized as power generation (i.e. electricity), while
heat generation was considerably less supported. This happened at regional and national level as
well. The efficiency of biomass conversion into electricity, as compared to heat generation, is
significantly lower, but the energy quality is much higher, considering that the national electric grid
is able to transfer energy on the long distance and ensure the power supply on regular and stable
conditions. On the other hand, the obtained heat should be used very close to the generation point
and should assist an urban or productive district according to a model of “energy island” or a
concept of “distributed” energy production. The same is true considering cogeneration (CHP —
combined heat and power). Unfortunately, these specific conditions deserve a much more accurate
and rigorous land planning to be applied, coordinated at local and regional level. General speaking
andin almost all the considered regions, both regional and municipal administrations have not been
timely and forward-looking in promoting these processes.

Municipal projects of district heating serving public buildings (schools, offices, gyms, swimming
pools, theatres, etc.) are still in a very small number and should be further encouraged. These
initiatives, in fact, in addition to being cost-effective and environmentally beneficial solutions, allow
increasing the positive attention and awareness of citizens about this form of renewable energy.

. Structure of farms and farm size too small to allow a profitable pruning collection and use.

o Pruning is considered a feedstock of too low economic value.

o Little info on funding opportunities for farmers in the bioenergy sector.

. APPR harvesting and transport operations are generally considered too costly.

o Limited economic affordability in utilizing services offered by specialized agro-mechanical
pruning companies or techno-logistic companies.

o A long and subdivided supply chain could be not economically efficient for every actors.

o Industrial investors are expecting very high profits and a fast payback time in the

renewable energy sectors.
o Biomass plant and energy facilities are still capital intensive.

o Still large-scale economy are influencing the sector.
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o Little info on funding opportunities for entrepreneurs in the bioenergy sector.

. Price of oil and fossil fuels still quite low to promote competitiveness from renewables.

o Low degree of pruning valorisation.

o APPR market still underdeveloped.

. Imports of cheap biomass feedstock from outside the EU.

o Agro-industrial integration is hard to be achieved.

o Lack of exemplary business cases.

. A scarce number of ESCOs are operating in the regional bioenergy sector.

On average, the regional farm size is very limited and tree-farms are even smaller as compared to
farms with herbaceous and industrial crops. Direct farming is the most diffused form of farm
management: the farmer is the manager and, at the same time, the landowner; the family members
are generally the main farm workers, while the aid of external employees is limited (with the
exceptions of high demanding periods when seasonal workers are hired). On these conditions,
capital availability to make new investments is limited, propensity to business risk is also narrow,
the business scale is restricted and the amounts of potential mobilized biomass do not reach
significant dimension to be economically viable.

Except in cases of self consumption at small scale, when a farmer decides to replace gasoil heating
of a farm facility by biomass, he way to start properly new investments in the APPR sector is by
promoting a large cooperation among small farmers and establish a large network of associated
farmers. These are very ambitious challenges, curbed by the traditional condition of social
backwardness of farmers, reluctant to be associated and to work together.

Pruning residues are generally considered a feedstock of too low value to represent an economic
resource to be used conveniently in energy conversion. The very poor value of its unit mass, its
dispersed spatial distribution, and the technical complexity associated to collection, harvesting,
transportation and storage are identified as the main constraints rising the costs along the supply
chain. These reasons can explain the current under-exploitation of pruning and wood residues from
fruit-tree plantations. An efficient optimization of the logistics procedures related to pruning
collection should minimize these costs.

While the additional costs related to pruning handling and its mobilization for energy conversion
are surely accounted for, the costs associated with the ordinary operations of pruning management
(burning or shredding) are usually not considered (being “shadow” or “ghost” factors) or largely
underestimated. Indeed, the use of machinery and labour required to manage such residues
generates extra-costs not routinely added in the balance sheets of the tree-plantation. Conversely,
the potential economic benefit of pruning addressed to energy is not adequately estimated,
whatever might be its energy utilization.

Some farmers are in contact with companies specialized in the collection and transportation of
wood waste, wood residues, and wood from the maintenance of public parks, gardens, extra urban
landscape, etc. The final disposal of this kind of heterogeneous and low quality biomass are, usually,
large waste-to-energy power plant. Under these specific conditions, the removal of biomass is done
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at no cost but no value is assigned to these collectible pruning residues. This low degree of pruning
valorisation does not promote organizing pruning collection activities by specialized companies.

The APPR market is still underdeveloped. Indeed, while other kind of wood fuels are quite diffused
in the regional markets (such as firewood, almond shells, olive oli pomace, olive pits, etc.),
woodchip from pruning is still uncommon and its supply on the market is currently quite limited.
This also means market uncertainty in the APPR availability, no consolidated APPR sources, high
risk of supply break, large price volatility and possible sudden price spikes, causing problems in the
regular biomass availability. These difficult conditions on the supply side prevent, correspondently,
the growth on the demand side, and the persisting of this vicious loop slows down the market
development as a whole. Market speculations are even possible and conventional rules are still to
be agreed in order to regulate the market conditions. On the other hand, the oil price and that of
other fossil fuels is still quite low to promote an effective competitiveness from biofuels.

Taxation, and specifically the VAT rate on pellets or woodchips, can greatly affect the market
development and the level of competitiveness of this solid biofuels with respect to the traditional
fossil fuels. To switch from a 10% to a 22% of VAT on pellets, for example, had a strong effect both
in Italy and in Spain. Currently, Italy has returned to a 10% VAT imposition.

Agro-industrial integration is hard to be achieved. While agro-food industry is well establish in the
regions and it represents a solid and long-term partnership between agriculture and industry, no
kind of previous experience are observed in non-food industry. In this respect, a mutual integration
between the two sectors should be promoted. First, their complementarity should be highlighted,
and then profitable connections should be created and boosted, based on business collaborations
and joint ventures. The risk is that the agricultural component might be considered the weakest
side in comparison with industry, possibly leading to a marginal role in the cooperation agreement,
particularly with regard to the economic benefits the investment is going to produce.

Still very limited is the number of ESCOs operating in the sector. An energy service company (ESCO)
is a commercial or non-profit business providing a broad range of energy solutions including designs
and implementation of energy savings projects, energy infrastructures, power generations, energy
supply, etc. The still underdeveloped market conditions are also the reason why new ESCOs are
limited in number and in their capacity to attract and promote investments in the bioenergy sector.
More and better information is required, especially on the demand side. Both SME clients and
ESCOs often lack a sufficient credit rating with a specific view to long-term investments. Pricing and
tariffs are currently imposing a disadvantage on ESCOs. The market is still moving forward against
these barriers but the outlook could be much more positive without them.

In general, limited or not sufficient information on public funding promoting bioenergy projects is
available. More emphasis on promotion and dissemination should be paid to this kind of public
initiatives. Public funding, incentives and subsidizes are still very relevant to allow the sector
development. Investment costs in purchasing the energy plants as well as the facilities needed to
perform pruning harvesting, transport and storage are still quite expensive and the companies that
could be potentially involved in these projects are generally small and with limited amounts of
available capitals. The market is still strongly characterized by the economy of large scale, i.e. as a
firm grows in size, it is-possible for it to reduce its cost. This is particularly clear considering the
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initial cost of investment. The consequence is that large-size energy plants are more convenient
than small capacity facilities; therefore, the concept of “distributed” energy generation, thanks to
the spreading of small but numerous energy plants over the regional territory, is difficult to be
achieved.

Small APPR energy projects are more difficult to be launched and to remain vital. Several kind of
risks are shown: smallholders should finance the project, the amount of mobilize biomass might be
too limited to be effective and the incidence of fixed costs and depreciation costs are much higher
than in larger project. All this considered, small farm companies usually renounce to the project
investment or, if they proceed, they frequently undergo a financial collapse few time later the
activity has started. This kind on negative experiences are not a good requisite to promote further
investments in the sector.

APPR biomass as energy feedstock usually has lower value and lower quality with respect to wood
biomass from forest. Large quantity of wood can also be imported from abroad, or collected from
wood-processing factories (such as sawmills and industrial carpentry), or recovered from waste
disposal operations. In these latter cases, wood is considered a waste and, therefore, can be
purchased at a smaller price. Differently from wood waste, APPR biomass, and specifically APPR
woodchips, is characterized by a much higher collecting cost. Therefore, collection costs should be
reduced to a minimum if APPR biomass is to be competitive.

Moreover, other wood residues and food processing waste could be of great interest as energy
carrier, thus competing with APPR as a cheap solid biofuel. Exhausted olive cake, for example, is a
biomass fuel produced by olive mill pomace and widely used in olive oil producing areas. It has a
quite high ash content (5% dry basis or more) and a strong odour and it exhibits fluctuations of its
production level (depending on the olive yield of the year) as well as of its price (as a function of
the olive productivity). However, it is very competitive in terms of price (around 70 €/t in the last
years) and has a quite high heating value. Olive pits or olive stones are also quite diffused and
available as solid fuels. In Apulia, cleaned olive stones are used in household boilers as alternative
fuel to wood pellets and they are rapidly spreading on the market. In Macedonia and Thrace, it is
fairly easy to find pellets made from sunflower husk, usually imported from Bulgaria or Ukraine.
Their price is reported as being below 100 €/t which make them very competitive for industrial use,
despite their high ash content. In both areas, biomass end-users can be quite satisfied with these
fuels and unwilling to start an APPR biomass initiative on their own.

. No coherent policy, no strategic view on the APPR sector from local governments.

. High rate of law changes and great instability in energy policy decisions.

o Lack of the right market driven incentives and subsidizes.

. Pruning burning is not roundly forbidden by national/regional regulation.

. The energy use from pruning is not adequately supported by the CAP.

o Risk of soil depletion if APPR biomasses are not properly managed at field scale.

. Risk of large fossils energy consumptions and GHGs emissions along the supply value chain

and lack of environmental guidelines.
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o APPR biomasses are still not included as potential biomass sources in some regional energy
plan.
o Atmospheric emissions due to biomass thermochemical conversion are considered an

environmental problem.
. Electricity more economically sustained than heat.
. Limited communication with civil society/public opinion and lack of promotional activities

A stable and supportive policy is crucial for the successful deployment of the bioenergy sector.
Unfortunately, this is not always the case. Moreover, a policy initiative for bioenergy is most
effective when it is part of a consistent, long-term vision. Such a vision should be clear about its
motivation. Long-term continuity and predictability of policy support appears to be pivotal for
successful development of bioenergy options. This implies that, from the start, policies should take
into account the specific characteristics of the options involved (e.g. in terms of the key factors
affecting the sector) and provide sufficiently long-term measures to address them.

Bioenergy policies should take into account the development stages of specific bioenergy
technologies, and provide incentives consistent with the barriers that an option is facing. Similarly,
there is a need for clarity and foresight in regulatory aspects, such as planning regulation and
emissions standards.

Conversely, at least in some of the regions, it is difficult to detect a coherent strategic vision and,
above all, specific measures could be numerous, but rarely harmonized in a comprehensive
framework.

An effective and coordinated bioenergy policy is very complex to be deployed and need to be
planned very carefully. It should pay attention to agriculture and forestry policy, in order to satisfy
convenient biomass supply channels while promoting rural development. It should focus on market
and financial instruments supporting the sector economy, from both the supply side and the
demand side. Tax reductions, subsidies, discount rates, capital founding, etc. make up a wide range
of leverage instruments that should be properly and carefully applied without generating a shock
on the market or in neighbouring sectors. That is why a general and coordinated plan is absolutely
needed.

Frequently, a high rate of change of the laws was observed, with alternating periods of rapid
acceleration in setting up favourable conditions in developing the bioenergy sector, followed by
idle periods, when some of the benefits gained by the sector just before were lost and dissolved in
a short span of time. This, as can be seen, is not a forward-looking vision.

Bioenergy policy also involves planning in the energy sector at regional level, considering specific
targets to be reached in terms of fossil energy displacement and GHG emission savings. For this
reason, the environmental policy of the region is also directly involved, with remarkable
consequences in fixing the standards of flue gases, particulate matters, and specific pollutants.

Besides market and prices, over and above the legal framework and the environmental agenda,
research and innovation are also greatly affected by a well-structured bioenergy policy, together
with very sound measures from the side of the industrial development.
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A very confusing legal situation is currently characterizing the possibility to burn crop residues and
tree pruning in the field by farmers. According to the majority of laws and regulations (at EU,
national and regional level), residue burning is not allowed any more, although it is generally
considered a very traditional farmers’ practice. Cross-compliance and CAP regulations prescribe
that burning is forbidden, with the exception when a sanitary risk occurs with consequent
cautionary reasons. Regionally, derogations to the general rule allow the controlled on-site
combustion of agricultural and forestry residues resulting from pruning or mowing.

Regional energy plans should specifically consider the APPR biomass among the potential feedstock
to be potentially used in energy conversion processes. A preliminary information to be obtained is,
therefore, the amount of APPR biomass available in the region as well as in the districts or provinces
in the region government policies can have a direct effect on feedstock price

Finally, public and NGO acceptance is a major risk factor for all alternative energy sources, but
bioenergy in particular. While concerns of NGOs and the public are usually global (social justice,
impact of land use change, deforestation and overall CO; balance), local public resistance is more
likely due to specific issues, such as traffic movements, local air pollution, smells, noise, visual
impacts, etc. In general, society needs to be informed and confident that bioenergy is
environmentally and socially beneficial and does not result in negative environmental and social
trade-offs on a global or local level.

Driving forces are those factors (both external and internal) that could have the most influence on
the boosting process of creating a biomass value chain based on APPR feedstock at regional level.
The same forces that should be activated in the “Action Plan”. Table 8 lists of the driving forces
potentially favouring the development of the APPR sector as identified in each Demo region.
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Table 8. Driving forces favouring the APPR sector classified by productive sector categories (vertically) and classes of factors (horizontally).

»

\ 4

Using locally available resources is
considered a priority.

Farmers have a strong imitation
attitude. Positive examples are
considered as a model.

Large potential biomass availability at
regional scale and very high local
biomass spatial density.

In rural areas, energy needs can be

Agriculture is a strong local productive
sector, together with agro-food
processing.

Observed trend in deepening the

1

The “multifunctional” asset of current
agriculture according to the most
recent vision of “rural development”.

(1) . . . satisfied by local energy sources (such agricultural activity along the value Application of the EU “cross-
Cohesion is considered a social . R X P ,
AGRICULTURE i . as APPR biomass). chain. compliance” with respect to farmers
responsibility among farmers; this . ) . . .
. Adaptation measures to climate Observed trend in applying a set of commitments.
should promote cooperation. . ) . . . .
K L change. agricultural diversified activities. Funding schemes favouring the APPR
Young and skilled farmers entering in L . . . . s . ) .
A Ensure biodiversity conservation and Potential cost savings in field pruning sector in agriculture.
the sector thanks to new incomes .
. the supply of ecosystem services. management.
opportunities.
Local availability of agro-mechanical L .
. . . . Rules encouraging inter-professional
(2) service companies as well as builders Good level of potential employment agreements along the biomass suppl
LOGISTICS of processing facilities (APPR offered by the APPR sector. g g PRl

harvesting and chipping machines).

chain.

3)
INDUSTRY

Specially in agro-industry, branding
the use of APPR as a evidence of good
practices and compromise with the
environment

Notable “learning curve” on the
technological maturity of energy
conversion processes.

Local operation of some real business
cases and successful examples.
Ensure proper conditions for the
adoption of knowledge and
innovations.

Long-term stability of economic return
on bioenergy investment..

Significant reduction trend in the
capital costs of new investment in the
bioenergy sector.

Possible availability of public financial
funding to promote investments.

Proceed in “greening” the economy,
increase the use of renewables in
industry, decarbonize industrial
activities, save fossil energy and GHG
emissions significantly.

More restrictive atmospheric emission
thresholds
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(4)
MARKET

Widening and diversification of the
productive activities.

Commerecial availability of small size
power plants.

Steady economic affordability of
biomass energy carriers as compared
to fossil fuels.

A prospective increase in the market
price of biomass.

A prospective increase in the market
price of fossil fuels.

Label and standards of biomass
quality assurance and traceability.

Subsidies and incentives promoting
fossil displacement.

Public support on the demand side of
APPR feedstock for energy use (“green
public procurement”).

Segmenting incentives to renewable
to favour social impact.

(5)
SYSTEM
ARRANGEMENT

e A potential level of cross-sector

innovation.

o Valorisation and reuse of agricultural

residues for bioenergy production.

Possible combination of biomass
mobilization with information
technologies and product traceability.
Agro-industrial integration towards a
“bioeconomy” productive model.

Possible application of the “Carbon
emission trading” and CO, taxation.
Interest by municipalities and local
councils to promote community
investments on bioenergy (district
heating systems, for example).

Adoption of rules consistent with the
development of circular economy
according to the EU framework.

D2.1 Sector Analysis and Action Plan for the Demo Regions.
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o Farmers have a strong imitation attitude. Positive examples are considered as a model.
. Cohesion is considered a social responsibility among farmers; this should promotes
cooperation.
o Young and skilled farmers entering in the sector thanks to new incomes opportunities.
. Valorisation and reuse of agricultural residues for bioenergy production.
. Using locally available resources is considered a priority.
o A potential level of cross-sector innovation.

Horizontal association of small farmers is a requisite to reach critical amounts of mobilized APPR
biomass, to be treated or to be sold. Considering the weaknesses of the APPR sector (first of all the
limited unit value of this kind of resource, its spatially distributed location and the cost of
collection), association and clustering is the best strategy to compete in a sector with increasingly
industrial character and with respect to a progressively developing energy market. Coordination
and concentration, indeed, are factors able to increase significantly the efficiency of APPR
harvesting, transport and storage and to make fuel wood production from APPR feedstock more
competitive on the market. Such operational clustering can be managed directly by the farmers’
associations with the active commitment of each single farmer.

Cooperation among farmers (horizontal association) and among key operators along the APPR
value chain (vertical association) could be an important driver in promoting and reinforcing the
APPR sector. In this respect, and besides the positive effect in mobilization and commercialization
of APPR biomass, there are several benefits and services resulting from association and
cooperation. First, and more generally, cooperation increases the awareness of members
(especially farmers) about the productive potentials of their fruit-tree residues and possible
investments and projects to be carried out in order to reinforce their incomes. Secondly, training
and consultancy services provided to members can be organized and performed at easy cost,
especially favouring small landowners and self-employed farmers. Other services may be offered
more effectively within a cooperation structure, such as supporting members in bureaucratic issues
or reaching more easily public subsidies to members. Cooperation, moreover, might boost job
opportunities for professionals and consultants and, not to be forgotten, significantly increases
political power and higher advocacy capacity by the APPR sector as a whole.

The frequently observed conservative habits of farmers and their moderate motivation to build up
new business could be probably overcome if younger farmers have the chance to manage the
farming activity, by replacing the aging parents, considering they are usually more open-minded,
more attracted by innovations and changes, and show more attitude to develop cooperative
services and collaborative initiatives.

It is impressive to read the stirring stories of what can be accomplished through the power of good
example.

It is impressive how useful and influential the “power of example” would be, especially in the rural
sector as well as in the industrial one. Considering each specific region, identifying entrepreneurs
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that have started a new business in the APPR sectors is of the uppermost relevance. We like to
name this particular kind of entrepreneurs “prime-movers” (or “first-mover”). A prime mover is to
be recognize as the first starter of a new kind of business. This considered, it takes on him/her-self
the great risk to produce and sell some kind of products never shaped before, but at the same time,
being the first to enter in a new market, he/she gains a competitive advantage through control of
resources. With this advantage, prime-movers can be rewarded with huge profit margins and a
monopoly-like status. Not necessarily prime-movers are rewarded. If the first-mover does not
capitalize on its advantage, he/she leaves opportunity for new entrants to enter the market and
compete more effectively and efficiently. In any case, prime-mover “open a new door” and new
“movers” can follow, especially if the challenge shows benefits and rewards.

Significant amount of information can be obtained from “prime-moving" experience, and a very
positive "contaminating" effect might be generated from this kind of experience on other
entrepreneurs in the same or other sectors, thus delivering a multiplicative “seed” able to spread
in the region and giving strength to the new sector and to its market.

Bioenergy sector, and the APPR energy use as well (being part of the same sector), is related to a
wide range of productive activities along the value chain; at each step of the chain, specific
conversions and transformations are affecting the value of the final product. This means that an
interlinked and systemic approach should control and optimize the productive chain and a cross-
sectorial dimension should be set in the overall organization of the system. Reaching this
organization level is, first of all, a cultural attitude and a radical change in the conventional mind-
set of farmers, industrialists and businessmen is needed.

o Large potential biomass availability at regional scale and very high local biomass spatial
density.

. In rural areas, energy needs can be satisfied by local energy sources (such as APPR
biomass).

. Adaptation measures to climate change.

. Ensure biodiversity conservation and the supply of ecosystem services.

. Local availability of agro-mechanical service companies as well as builders of processing
facilities (APPR harvesting and chipping machines).

. Notable “learning curve” on the technological maturity of energy conversion processes.

. Local operation of some real business cases and successful examples.

. Ensure proper conditions for the adoption of knowledge and innovations.

o Widening and diversification of the productive activities.

. Commercial availability of small size power plants.

. Possible combination of biomass mobilization with information technologies and product
traceability.

o Agro-industrial integration towards a “bioeconomy” productive model.

The very first consideration about the setting up of a strong APPR sector in the considered regions
is about the APPR resource availability. If this availability is present and is quite remarkable, the
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potentials in setting up structured supply chains, new productive activities based on APPR biomass,
new businesses and a consolidated market are fully met.

Getting clear and detailed information about the amount of pruning that can be obtained from
different kind of fruit-tree species, is not an easy task as it would seem at first glance. Largely
different estimates are obtained according to geographies, forms of cultivation, age and number of
trees per unit surface, etc.

Collecting, archiving and forming a spatially referred inventory could be a very relevant assignment
to be accomplished, very useful in order to better organizing the logistic of the value chain at
regional level. Geographical Information System (GIS) could be very useful in producing specific and
detailed maps that are directly processing the huge amount of spatial data previously collected and
stored.

Technology and technological innovation in this sector means “logistics” as the first and most
relevant requisite. Logistics is a field of endless development. What should be taken into
consideration in the assessment of the APPR potential in the region is not merely the total amount
of available feedstock, but the spatial biomass density. The higher this density, indeed, the lower is
the radius of biomass collection and transports. In terms of logistics, this is the factor able to reduce
significantly the total amount of APPR collection costs, of course considering the same energy size
or capacity.

Logistics is a clear example of agro-industrial integration and “cross-fertilization” too, especially
when considering R&D and innovation transfer. The same is true when considering the agro-food
sector, and its development in the considered regions.

The potential savings obtained with appropriate logistics are huge, hence the need for refining
these kind of tools. These tools must be based on a detailed knowledge of both the territory and
its land use. It is also needed a specific knowledge about the handling technologies through which
feedstock can be collected and mobilize. The combination of GIS (Geographical Information System)
and GPS (Global Positioning Systems) is very important in this respect. Such techniques can be
coupled to supply system models, in order to manage the flow of material and minimize
procurement costs. The building up and constant update of biomass inventories, with information
on the quantities available on each field or area, or the planned collecting date, the location of the
closest storing platform, the potential users and their distance, etc. With a GIS, different
procurement scenario could be simulated and compared, in order to inform decisions on product
allocation, destination and routing. Another possibility by combining GIS and GPS through the
management of a “computerized” platform is the biomass tracking and, therefore, the fulfilment
of a full traceability system.

Technology development and progress also means improvement in the equipment and machinery
installation, considering both biomass mobilization and energy conversion. Improve the functional
efficiency means obtain more useful work with the same amount of input. Efficiencies are multiplier
factors along the value chain and their increase (as close as possible to the unit) is largely influential.
Another very relevant improvement pertains the investment cost related to the unit of power or
unit of energy produced. The technological “learning curve” allows a progressive reduction in the
productive cost of machineries, equipment, plants etc. The economic consequence of this

-]
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improvement is “competitiveness”. The higher the competitiveness, the easier is to start a new
energy project and the faster will be the “pay-back” period of the investment. The same technology
improving process could also influencing the size of the project.

The “learning curve” also results in reducing significantly the large-scale economy effect; therefore,
small investments, not convenient at an early stage, become very profitable after a certain time.
This specific effect promotes small size, spatially distributed, energy plants supplied with locally
harvested APPR biomass, according to a “business model” that promotes rural development, a
sustainable form of agriculture, income diversification from farming, also reducing energy price
volatility and offering more income stability to farmers.

Another relevant outcome of technology development is “environment”. The technological
improvement should be addressed on reducing the environmental burdens of human activities,
trying to solve (at least mitigate) the ecological threats we have generated in the past until today.

According to the RED (EU Renewable Energy Directive 2009/28/EC), no direct impacts (i.e. no GHG
emissions or energy consumptions) should be assigned to the agricultural phase of a bioenergy
value chain if crop residues (such as pruning) are removed from the agricultural land with the
purpose of energy conversion. Clearly, this assumption is a very rough simplification and does not
consider indirect effects and drawbacks that might be related to a systematic removal of crop
residues. Crop residues, indeed, could play a relevant role in sustaining agricultural activities and
their contribution in terms of agro-ecological services should be properly accounted.

APPR feedstock are “carbon neutral”, therefore, but GHG savings and fossil energy balance should
be carefully determined considering each kind of “business model” applied in a region, and specific

LCA procedures should be adopted, possibly following international standards.

Technical development also means a progressive reduction in the concentration of pollutants in the
flue gases released by the chimneys of energy plants based on thermochemical processes; more
efficient procedures to clean, to filter, to remove toxic or dangerous compounds, etc. Fine-tuning
multi-fuel boilers, expanding the energy use of several kind of biomass feedstock notwithstanding
their irregular size, or their large ash content, or their quite high humidity, and without adverse
effects, malfunctions or environmental impacts.

The concepts of “bioeconomy” and “circular economy” should be assumed as a reference when
considering the APPR sector development. APPR biomass is a kind of agricultural resource strictly
linked to the region from where it comes from. Considering an APPR bioenergy district, the “vision”
is to promote a local energy system, able to provide energy (both heat and power) to those
innumerable energy uses distributed across the regional land: rural tenements, small villages,
workshops and manufacturing centres, agro-food industries, neighbourhoods, etc.

A circular economy is a regenerative system in which resource input and waste, emission, and
energy leakage are minimised by slowing, closing, and narrowing material and energy loops. To
agree on this setting means to re-think, re-shape, re-model our conventional production system
and embrace a new concept that, first of all, is based on the use of biological resources and in the
(total or almost total) refusal of fossil fuels.

This vision so wide calls into question and involves not only the productive sectors, but the civil
society as a whole, being a great challenge in the near future. “Awareness” is the magic word;

-
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raising the level of company managers’ awareness in promoting biomass and not refusing APPR
biomass as an option; raising the level of consumer awareness on the possibilities to use APPR
biomass as fuel; raising the level of citizens’” awareness of the social and environmental benefits of
a switch to APPR residues as energy carriers.

. Agriculture is a strong local productive sector, together with agro-food processing.

. Observed trend in deepening the agricultural activity along the value chain.

o Observed trend in applying a set of agricultural diversified activities.

. Potential cost savings in field pruning management.

. Good level of potential employment offered by the APPR sector.

o Long-term stability of economic return on bioenergy investment.

. Significant reduction trend in the capital costs of new investment in the bioenergy sector.

. Possible availability of public financial funding to promote investments.

o Steady economic affordability of biomass energy carriers as compared to fossil fuels.

. A prospective increase in the market price of biomass.

o A prospective increase in the market price of fossil fuels.

o Label and standards of biomass quality assurance and traceability.

. Possible application of the “Carbon emission trading” and CO2 taxation.

o Interest by municipalities and local councils to promote community investments on
bioenergy (district heating systems, for example).

Considering the agricultural sector, bioenergy is conventionally presented as a kind of new business
activity suitable to promote productive deepening and diversification, specifically in the key of the
so called "multifunctional" role ascribed to the primary sector.

“Deepening” the productive value chain means to improve the ability of the sector in obtaining a
higher fraction of the added value associated to the final product. This happens, for example, in the
case residual biomass recovered from fruit-tree plantations is not simply sold, but is transformed
into a commercially well-fitted biofuel (or energy carrier). Alternatively, the same biomass can be
further used to generate energy, which is sold to the public power utility, whether it is electricity,
or sold as a thermal service, if it is in the form of heat (or both, in case of CHP units). At every stage
along the bioenergy value chain, a fraction of the overall extra-value assigned to the final product
or service is captured and embedded within the energy company. Exactly the same happens in the
agro-food sector, when the same crop-growing company directly transforms the harvest into food
and then the food is further processed into a ready-to-eat product. This is a very powerful
mechanism to increase significantly the profits, or at least to keep this extra-profit within the same
sector. It is quite unlikely that a single farmer has this type of business ability or large capitals at his
disposal to start this kind of projects (although some relevant exceptions might be available).
Differently, a farmer cooperative or a farmer productive association (made of dozens of single
farmers) have a sufficient amount of biomass and capitals, easy access to bank credit, good capacity
in influencing public opinion and government institutions about the benefit of the project, good
possibility in accessing to the service of experts and consultants.
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Within this interesting rearrangement of the agricultural sector, each single farmer has the chance
to diversify the production activities, without being confined to the food-crops only, but also
embracing the wider set of activities usually referring to the so-called “bioeconomy”. Bioeconomy
encompasses the production of renewable biological resources and their conversion into food,
feed, bio-based products and bioenergy via innovative and efficient technologies. It offers great
opportunities and solutions to a growing number of major societal, environmental and economic
challenges, including climate change mitigation, energy and food security and resource efficiency.
Apart the direct advantage in terms of environmental performance, the bioenergy sector (as
participant to the larger bioeconomy sector) offers today great chances to increase the job
opportunity and to consolidate the local and regional economy while also being a powerful leverage
in promoting rural development.

Certainly, these outcomes are neither obvious nor guaranteed; they must be properly guided
through appropriate economic and financial instruments, but also driven by reliable regional and
national policy.

Considering the supporting economic action displayed by national and regional institutions,
Interesting earnings prospects are credited to this type of investment, a short payback return of the
invested capitals is usually detected together with high yield margins. Subsidies and preferential
tariffs, moreover, are guaranteed over a long period, thus creating conditions of great stability and
limited risk.

Future prospective are also foreseen quite positively, considering the reduction trend in the capital
costs of new investment in the bioenergy sector, together with the expected increase in the market
price of fossil fuels as well as in the market price of biomass feedstock.

Of course, public support to bioenergy is justified in the beginning period, considering the high risk
of investment, the not yet mature technology, a not yet well-developed market, but it cannot be
extended for longer. This means that, prospectively, subsidies and facilitated tariffs will be
progressively reduced; but this is well known and fully expected.

In order to consolidate the market position of these several (sometime too different and variable)
energy products, standardized biomass quality criteria, quality assurance and certification, and
product traceability should be implemented the sooner. Best quality should be translated into
higher prices and a much better capacity to stand out on the market.

The public sector could significantly contribute to boost the APPR biomass demand and to promote
public investment. In addition to providing useful and flexible energy solutions, these public
investments can fully demonstrate the technical and economic feasibility of the adopted solutions.
Therefore, it would be very desirable for public municipalities to be equipped with biomass energy
facilities, thus behaving like a “prime mover”, role otherwise always assigned to the most
enlightened and brave entrepreneurs.

Energy Service Companies (ESCOs) could play a significant role in this respect, being a “trait d’'union”
between suppliers and final biomass users, but specifically promoting financial engineering
solutions able to carry out APPR facilities with success. ESCOs can avoid those public municipalities
to be severely indebted but, at the same time, making investments possible and fundable.
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“Green public procurement” indicates purchasing procedures by the Public Administration to
choose those products and services that have a minor or have a reduced effect on human health
and the environment than other products and services used for the same purpose. In other words,
“buying green” means buying a good or service taking into account the environmental impacts that
this may have during its lifecycle. The practice of Green Public Procurement involves the possibility
to include environmental qualification criteria in the applications that Public Administrations
express when purchasing goods and services.

Another relevant economic instruments is the “Carbon emission trading”. Carbon trading is an
approach used to control COz-equivalent pollution by providing economic incentives for achieving
emissions reductions. It is also called “cap and trade”. Companies are granted permissions that
require them to hold allowances (or credits) in order to emit an equivalent amount of CO2. The
total amount of credits cannot exceed the cap, limiting total emissions to that level. Companies
that need to increase their allowance must buy credits from those who pollute less. The transfer of
allowances is referred to as a trade. The buyer therefore pays to pollute, while the seller is
financially rewarded for reducing CO, emissions. In theory, those companies that can easily reduce
emissions most cheaply will do so. Although this policy has been heavily criticised and is beset with
problems, nonetheless, Europe has a price on carbon and a working mechanism to limit and reduce
climate pollution, which puts it further ahead than other major regions in the world. To enlarge,
extend and deepen the “cap and trade” system (for example also including agriculture), while
simplifying its application is currently under debate.

III

o The “multifunctional” asset of current agriculture according to the most recent vision of

“rural development”.

o Application of the EU “cross-compliance” with respect to farmers’ commitments.

. Funding schemes favouring the APPR sector in agriculture.

° Rules encouraging inter-professional agreements along the biomass supply chain.

. Proceed in “greening” the economy, increase the use of renewables in industry, and
decarbonize industrial activities, save fossil energy and GHG emissions significantly.

o More restrictive atmospheric emission thresholds.

. Subsidies and incentives promoting fossil displacement.

o Public support on the demand side of APPR feedstock for energy use (“green public
procurement”).

. Adoption of rules consistent with the development of circular economy according to the

EU framework.

“Driving forces” pertaining to “policy & governance” are all external to the APPR sector and,
therefore, they are all “opportunities”. Policy and governance will be the central focus of the second
deliverable of the project WP2 (D2.2) and this issue will be discussed and commented mostly
considering the national and European perspectives. At this stage of the analysis, the local and
regional dimension of “policy” will be mostly taken into consideration.
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Policy and governance can be assessed from several fields of application. Indeed, policy can be
deployed considering the legal framework which governs the sector, with particular reference to
the rules directing the authorizations to build and operate of the energy plants. Policy may be also
related to the preservation of the environmental asset at regional level and, therefore, the rules
attending the emissions threshold, the specific place where plant installation should be forbidden
or restricted, or conversely, the area where energy plants should be preferentially located. Apart
environmental constraints, policy has also the responsibility of planning. The regional energy plan
is the essential instruments foresighting (i.e. looking forward) in the near future and producing
possible scenarios of energy development, according to the society needs and the available
resources. Knowledge and insight gained in this exercise could be important in affecting other
planning exercises. Undoubtedly, the regional energy plan should be intersected with other
regional plans, such as the “Landscape and Environmental” plan or the “Waste management” plan,
the “Water management” plan, and many others.

Moreover, regional policy is involved in addressing Research & Development, in particular by
managing ad hoc funds made available by the European Commission and the national government.

Other relevant governing strategy that might affect the bioenergy sector are agriculture, industry
and market. The regional Rural Development Plan is a funding instrument addressed to farmers and
agro-industry entrepreneurs that plays a crucial role in orienting and directing the investments.
Agro-energy is recognize as a specific field of application of those funding measures introduced in
the Rural Development Plan. Local Action Groups (LAG), for example, through the Leader + package
of measure, can deploy a very influential set of funding opportunities, some of them specifically
related to biomass and bioenergy.

Funding opportunities are also relevant when industrial investments are proposed and relevant
social benefits can be the outcomes of those investments. Job creation, for example, is considered
a very important criterion when private investment are proposed and public funding are possibly
requested in order to facilitate the business initiative.

Market instruments are mostly applied at national and EU level. While regional administration (in
general) is less involved in the definition of a strategy related to the reinforcing of the market at
both the supply and demand side.

In any case, the overarching objective of the energy policy should be to ensure secure and
sustainable supplies of competitively priced energy to all consumers. Many public strategic
documents from many EU regions recognize the important role energy security, sustainability and
competiveness play in driving economic activity. Cost-effective harnessing of sustainable, locally
based, renewable energy resources is crucial to reducing the dependence on expensive fossil fuel
imports, improving competitiveness over time, reducing harmful emissions and delivering growth
and jobs in the green economy. These objectives are fully aligned with those of EU energy policy,
reflecting the common challenges faced by many EU regions in decarbonising their energy systems.

Of course, it is widely recognised that bioenergy has an important role to play to meet the low
carbon targets in the EU, and it is an important part of the regional government policy. Whilst
regional governments are committed to supporting the development of bioenergy, it is also
becoming increasingly mindful that its policies should only encourage and support the development
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of bioenergy operations that are “truly” sustainable, specifically in terms of the impact of the
feedstock used and the wider carbon impact of the project. Indeed, there is a huge debate going
on around ‘hidden’ carbon in bioenergy. National governments aw well as he EU Commission are

pushing for more demanding and stringent criteria around full lifecycle carbon assessments, which

will take into consideration indirect impacts such as changes of land use and of feedstock use. It is

likely that financial incentives will increasingly require more reporting on emissions from the whole
lifecycle of feedstock development and processing. These criteria should be turned into a set of

regulation.
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The present section, similarly to the previous one, includes a joint action plans obtained by
collecting and merging the analyses performed in the four Demo regions, in Spain, Italy, Greece and
Ukraine, respectively. The present wrap-up does aim to summarise for the reader the set of actions
identified as necessary to boost the utilisation of APPR biomass.

It should not be considered as an action plan for Europe at all, though it can be a key document to
find instruments and actions that may be utilised elsewhere for that purpose. In conclusion, the
present action plan consist of a compendium of actions capable to promote the use of APPR
biomass. Many of them could be regarded as potential actions able to promote the expansion in
the use of other kind of agro-residues as well.

The list of internal features of the APPR sector, namely Strengths and Weakness, is presented in
Table 9.1 and was obtained by properly selecting internal positive factors (strengths) from Table 8,
and internal negative factors (weaknesses) from Table 7. Similarly, external features affecting the
utilisation of APPR biomass, namely Opportunities and Threats, are listed in Table 9.2 and were
sorted by properly selecting external positive factors (opportunities) from Table 8, and external
negative factors (threats) from Table 7.

Once this procedure is applied, the SWOT usual framework is obtained, smoothly and almost
automatically, thus deriving an effective synthesis on the analyses performed in the four Demo
region, Spain, Italy, Greece and Ukraine, respectively.
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Table 9.1 Listing of the SWOT factors influencing the APPR sector (only Strengths,
Weaknesses, are considered in this table).

1. Agriculture is a strong local productive sector, together
with agro-food processing.

2. Large potential biomass availability at regional scale and
very high local biomass spatial density.

3. Good level of potential employment offered by the APPR
sector.

4. Local operation of some real business cases and successful
examples.

5. Inrural areas, energy needs can be satisfied by local energy
sources (such as APPR biomass).

6. Using locally available resources is considered a priority.

7. Observed trend in deepening the agricultural activity along
the value chain.

8. Observed trend in applying a set of agricultural diversified
activities.

9. Farmers have a strong imitation attitude. Positive
examples are considered as a model.

10. Cohesion is considered a social responsibility among
farmers; this should promotes cooperation.

11. Potential cost savings in field pruning management.

N

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

Energy conversion from pruning is still considered an
overall risky operation.

APPR is largely spatially dispersed and need to be collected
over a wide land area. Strong seasonality in harvesting.
Complexity of biomass supply chains. Lack of well-
organized logistics operations.

Low degree of mechanization. Lack of knowledge on field
mechanization.

Harvesting and chipping machines need technological
improvements.

Inadequate or insufficient technical reliability of biomass
plant.

Agro-industrial integration is hard to be achieved.

Energy products that do not comply with international
standards and labelling.

Lack of integration of knowledge and efforts across sectors.
Mind-set of farmers, their reluctance to change and their
low attitude in cooperating and innovating.

It does not always exist the culture of sharing machineries
and equipment, or organizing jointly the agronomic
operations (as would be required for harvesting and
mobilising pruning residues more efficiently).

Lack of awareness about the potential use of APPR biomass
as an energy carrier/source.

Lack of exemplary business cases.

Distrust that farmers may be reliable in biomass supply.
Pruning is considered a feedstock of too low economic
value.

APPR harvesting and transport operations are generally
considered too costly.

Little info on funding opportunities for farmers and
entrepreneurs in the bioenergy sector.

A long and subdivided supply chain could be not
economically efficient for every actors.

Industrial investors are expecting very high profits and a
fast payback time in the renewable energy sectors.
Limited economic affordability in utilizing services offered
by specialized agro-mechanical pruning companies or
techno-logistic companies.

Structure of farms and farm size too small to allow a
profitable pruning collection and use.

Pruning is supposed to be not a by-product but a waste
without any economic value.

Farmers generally consider pruning residue as an obstacle
to ordinary field management and usually their target is to
dispose it in the most simple and economic way

Pruning burning in open field is still considered an
agronomic operation

Competitive agricultural use of pruning as soil amendment.
Agronomic guidelines on soil and pruning management are
still lacking.

Risk of soil depletion if APPR biomasses are not properly
managed at field scale.

Woodchip from pruning is of lower quality than from
forestry.

A scarce number of ESCOs are operating in the regional
bioenergy sector.
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Table 9.2 Listing of the SWOT factors influencing the APPR sector (only, Opportunities and
Threats are considered in this table).

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
23.

24,

25.

26.

27.

28.

29.

30.

Agro-industrial integration towards a "bioeconomy"
productive model.

Proceed in “greening” the economy, increase the use of
renewables in industry, and decarbonize industrial
activities, save fossil energy and GHG emissions
significantly.

Adoption of rules consistent with the development of
circular economy according to the EU framework

A potential level of cross-sector innovation.

Rules encouraging inter-professional agreements along the
biomass supply chain.

Local availability of agro-mechanical service companies as
well as builders of processing facilities (APPR harvesting
and chipping machines).

The “multifunctional” asset of current agriculture
according to the most recent vision of “rural
development”.

Application of the EU “cross-compliance” with respect to
farmers’ commitments.

Valorisation and reuse of agricultural residues for
bioenergy production.

Adaptation measures to climate change.

Ensure biodiversity conservation and the supply of
ecosystem services.

Young and skilled farmers entering in the sector thanks to
new incomes opportunities

Funding schemes favouring the APPR sector in agriculture.
Interest by municipalities and local councils to promote
community investments on bioenergy (district heating
systems, for example).

Steady economic affordability of biomass energy carriers
as compared to fossil fuels.

A prospective increase in the market price of biomass.

A prospective increase in the market price of fossil fuels.
Label and standards of biomass quality assurance and
traceability

Subsidies and incentives promoting fossil displacement.
Public support on the demand side of APPR feedstock for
energy use (“green public procurement”).

Notable "learning curve" on the technological maturity of
energy conversion processes.

Commercial availability of small size power plants.
Possible combination of biomass mobilization with
information technologies and product traceability.
Ensure proper conditions for the adoption of knowledge
and innovations.

Possible availability of public financial funding to promote
investments.

Possible application of the “Carbon emission trading” and
CO; taxation.

Segmenting incentives to renewable to favour social
impact.

Long-term stability of economic return on bioenergy
investment.

Significant reduction trend in the capital costs of new
investment in the bioenergy sector.

More restrictive atmospheric emission thresholds.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

Actual low degree of pruning valorisation.

Biomass plant and energy facilities are still capital
intensive.

Still large-scale economy are influencing the sector.
Competitive energy use from forest wood, crop residues or
food-processing by-products as alternatives to pruning.
APPR biomass use is less competitive than other forms of
renewable energies

Renewable energy more emphasized as power than heat
generation.

Atmospheric emissions due to biomass thermochemical
conversion are generally considered an environmental
problem.

District heating is still an uncommon solution in
municipalities (with exceptions).

Limited communication with civil society/public opinion
and lack of promotional activities.

No coherent policy, no strategic view on the APPR sector
from local governments.

NIMBY syndrome (“Not In My Back Yard”).

Risk of large fossils energy consumptions and GHGs
emissions along the supply value chain and lack of
environmental guidelines.

Pruning burning is not roundly forbidden by
national/regional regulation.

The energy use from pruning is not adequately supported
by the CAP.

APPR market still underdeveloped.

Imports of cheap biomass feedstock from outside the EU.
Price of oil and fossil fuels still quite low to promote
competitiveness from bioenergy.

Lack of the right market driven incentives and subsidises.
APPR biomasses are still not included as potential biomass
sources in some regional energy plan.

Market driven incentives and subsidises are progressively
decreasing.

High rate of law changes and great instability in energy
policy decisions.

Electricity more economically sustained than heat.
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From the previous table (Table 9.1), it can be observed that the list of Strengths is made of 11
factors, while the list of Weaknesses is much longer, consisting of 29 factors. This large difference
reflects, in general, the actual status of the APPR sector in the considered regions and the “feelings”
or “impressions” expressed by the sector stakeholders. Accordingly, negative features prevail on
the positive ones. The investors potentially operating in the APPR sector are currently quite
cautious. They intend to face, realistically, the complexity in the take-off for new biomass-to-energy
value chains and the related difficulties that this business projects could represent.

The vision changes almost completely when the sector is viewed in terms of future perspective. In
this case (Table 9.2), the list of Opportunities, made of 30 factors, is quite longer than the list of
Threats, consisting of 22 factors.

This means that, notwithstanding current difficulties, there is still great confidence in the potential
of the sector and its ability to succeed in developing strong and efficient APPR value chains.

These observations are in perfect agreement with the ‘uP_running’ basic concepts and vision,
confirming all the project strategic value in carrying out action boosting the APPR bioenergy sector
and promoting the setting up and strengthening of local bioenergy supply chains.

Following the methodology as explained in Section 2.2, the pairwise analysis of Strengths,
Weakness, Opportunities and Threats leads to the identification of different strategies to promote,
defend, reform and let survive the APPR sector (Table 10).

For a better understanding of the different strategies that have been presented in Table 10, the
following table (Table 11) list the definition and the questions to be answered in order to focus on
the objectives and measures to be included in the Action Plan.

Finally, the remaining part of Section 3, reports a series of boxes where each strategy is further
presented and developed. Each box includes:

. Name of the strategy.

. Factors involved: strengths (S), opportunities (O), weaknesses (W) and threats (T).
o Objectives of the strategy.

. Actions or Activities that can be implemented.
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Table 10. Summary of the Action Plan of the APPR sector considering the four strategies identified
by the SWOT analysis and the twelve general targets.

SO STRENGHTS STRENGHTS ST
ATTACK STRATEGY DEFENCE STRATEGY
" 1. AIMING AT AN EFFICIENT AND 8. PROVING THE FEASIBILITY OF THE
= INTEGRATED REGIONAL APPR APPR VALUE CHAINS AND ITS
E ENERGY SYSTEM VALUE IN MICROGENERATION .
)
= 2. SUSTAINABLE APPR ENERGY PROJECTS %
2 GENERATION AS A PATH TO RURAL | 9.  REACTING TO AN IMPROPER AND ;
8 DEVELOPMENT DELIBERATELY MISLEADING a3
3. A MARKET ORIENTED APPR ENERGY LI\LIJFL(EF:\\?V';TF:SI\TEZE ZRNODI\Q(CJ)Z:ZLG
SECTOR TO INTERCEPT AND SATISFY ACCEPTANCE
SOCIETY NEEDS
REORIENTATION STRATEGY SURVIVING STRATEGY
4. SUPPORTING AN INNOVATION 10. MITIGATING THE
TREND IN BIOENERGY ENVIRONMENTAL BURDENS
TECHNOLOGY AND A SHIFTTO ALONG THE BIOENERGY VALUE
MORE EFFICIENT ENERGY USE CHAIN, FROM FARMING
@ FROM APPR BIOMASS OPERATIONS TO ENERGY
[
Z | 5. TRIGGERING SOCIAL AND POLICY CONVERSIONS —
E INNOVATION IN THE APPR SECTOR | 11. WITHSTANDING THE RISK OF A %
o m
2 6. CONSOLIDATING THE ECONOMIC LOCAL APPR MARKET FAILURE :E.
8 AFFORDABILITY OF BIOMASS USE 12. RESISTING THE COMPLEXITY OF v
AND THE ECONOMIC RETURN THE REGULATION SYSTEM ON
ALONG THE APPR VALUE CHAIN BIOENERGY AND THE LACKING OF
7. BOOSTING APPR BIOMASS :‘EI;A;;SFI{GHTED VISION ABOUT THE
SOURCES AND SETTING UP
CONDITIONS TO STRENGTHEN THE
APPR SUPPLY CHAIN
WO WEAKNESSES WEAKNESSES WT
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Table 11. Questions to be answered in order to focus on the objectives and measures to be
included in the Action Plan of the APPR sector

@

SO “Attack”

Aiming at an efficient and integrated
regional agro-energy system according to
the bioeconomy model.

Are the foreseen actions strengthening the
collaboration between agriculture and
industry?

)

SO “Attack”

Sustainable APPR energy generation as a
path to rural development.

Are the foreseen actions favourable to rural
development?

®

SO “Attack”

A market oriented APPR energy sector to
intercept and satisfy society needs.

Are the foreseen actions promoting the
development of the APPR market?

@

WO “Reorientation”

Supporting an innovation trend in
bioenergy technology and a shift to more
efficient energy use from biomass.

Are the foreseen actions boosting the
technological innovation in the APR sector?

®

WO “Reorientation”

Triggering social and policy innovation in
the APPR sector.

Are the foreseen actions experimenting
new forms of collaboration between civil
society and policy makers as well as public
administrations?

®

WO “Reorientation”

Consolidating the economic affordability
of biomass use and the economic return
along the value chain.

Are the foreseen actions improving the
economic affordability of APPR
investments?

@

WO “Reorientation”

Boosting APPR biomass sources and
setting up conditions to strengthen the
APPR supply chain.

Are the foreseen actions promoting a
better supply chain organization?

ST “Defence”

Proving the feasibility of the APPR value
chains and its value in micro-generation
projects.

Are the foreseen actions improving the
level of feasibility of the APPR projects in
the region?

®

ST “Defence”

Reacting to an improper and deliberately
misleading information by promoting full
awareness and social acceptance.

Are the foreseen actions favouring
awareness about ‘facts uncertain, values in
dispute, stakes high and decisions urgent’?

WT “Surviving”

Mitigating the environmental burdens
along the bioenergy value chain, from
farming operations to energy conversion.

Are the foreseen actions in favour of a
sustainable use of ecological resources?

@

WT “Surviving”

Withstanding the risk of a local APPR
market failure.

Are the foreseen actions creating fair
market conditions and a good balance
between supply and demand?

@

WT “Surviving”

Resisting the complexity of the regulation
system on bioenergy and the lacking of a
farsighted vision about the sector.

Are the foreseen actions facilitating the
application of rules and norms in the APPR
sector?
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Target @ AIMING AT AN EFFICIENT AND INTEGRATED REGIONAL AGRO-ENERGY SYSTEM
ACCORDING TO THE BIOECONOMY MODEL.

Strategy: Strengths + Opportunities - SO “Attack”

S1.  Agriculture is a strong local productive 0O1. Agro-industrial integration towards a
sector, together with agro-food processing. "bioeconomy" productive model.

S2.  Large potential biomass availability at 02.  Proceed in “greening” the economy,
regional scale and very high local biomass increase the use of renewables in industry,
spatial density. and decarbonize industrial activities, save

S3 Good level of potential employment offered fossil energy and GHG emissions
by the APPR sector. significantly.

S4. Local operation of some real business cases | 03.  Adoption of rules consistent with the
and successful examples. development of circular economy according

to the EU framework.
0O4. A potential level of cross-sector innovation.
0O5.  Rules encouraging inter-professional
agreements along the biomass supply chain.
06. Local availability of agro-mechanical service
companies as well as builders of processing
facilities (APPR harvesting and chipping

machines).
Objectives
SO1. Full deployment of a “low carbon economy” based on biomass resources, with particular
reference to APPR.
S02. Sustaining entrepreneurs in the development of new APPR energy projects.
SO3. Expanding the influencing action of representatives of the APPR sector in the regional milieu.

Actions / Activities
e Activating a good level of association among the key actors participating in the regional APPR sector in
order to reinforce progressively collaborations and partnerships.

|ll

e Triggering collaborative links within the regional “stakeholders’ network” (or “renewable energy
association” or other corresponding agricultural and industrial organizations) connecting single
entrepreneurs among them and with the regional government institutions. These organizations are
competent in addressing the sector barriers and constraints and planning the sector development at
regional level.

e Elaborating a coordinated approach to logistical operations along the supply chains, from field to
market. Such strategy helps developing an efficient logistic chain starting from the field side. Similar
action can be taken downstream, from the side of the wood fuel market, where aggregating the offer
may reduce the cost sustained by the users, while increasing the revenues for the suppliers.

e Projects and investments should promote the development of integrated value chains, connecting
regional players, and enabling companies to take advantage of the policies implemented at regional
level.

e Stimulating the regional establishment of companies manufacturing biomass or energy plant
components and equipment to be used by the companies in the APPR sector. Technical and functional
integration along the supply chain is particularly relevant, seeking to promote a distributed energy
generation model.
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e Promoting pioneering initiatives and proposing systemic design projects to encourage the emergence
of a new, shared and consolidated "vision" about the energy sector development.

e Supporting pilot projects and the development of new energy products from APPR biomass, conversion
processes and technologies in the bioenergy sector. Looking after flagship projects to be taken as
representative models in the region.

e Promoting linking actions with the regional administrative agencies who are in charge of the wide range
of authorizations of bioenergy projects and APPR investments according to specific procedures. A
“coordinating table” should be established where sharing opinions and suggestions.

e Agreements within the trade (or “Inter-professional agreement”). Considering the large-size energy
plants, the equilibrium of rights and obligations between farmers and bioenergy undertakings can be
achieved by means of collective negotiations. Key elements contained in the contracts are related to
the conditions of APPR delivery and purchase. This concerns mainly the management of APPR
delivery/reception, includes elements such as delivery date, quality conditions, bonuses and rules on
adapting prices in pluriannual contracts, etc..

Target @ SUSTAINABLE APPR ENERGY GENERATION AS A PATH TO RURAL

DEVELOPMENT.
Strategy: Strengths + Opportunities - SO “Attack”
S5. In rural areas, energy needs can be satisfied 03.  Adoption of rules consistent with the
by local energy sources (such as APPR development of circular economy
biomass). according to the EU framework.
S6. Using locally available resources is 07. The “multifunctional” asset of current
considered a priority. agriculture according to the vision of
S7.  Observed trend in deepening the agricultural “rural development”.
activity along the value chain. 08. Application of the EU “cross-compliance”
S8.  Observed trend in applying a set of with respect to farmers’ commitments.
agricultural diversified activities. 09. Valorisation and reuse of agricultural
S3.  Good level of potential employment offered residues for bioenergy production.
by the APPR sector. 010. Adaptation measures to climate change.
S4. Local operation of some real business cases 0O11. Ensure biodiversity conservation and the
and successful examples. supply of ecosystem services.
S9. Farmers have a strong imitation attitude. 012. Young and skilled farmers entering in the
Positive examples are considered as a model. sector thanks to new incomes
S$10. Cohesion is considered a social responsibility opportunities.
among farmers; this should promotes 013. Funding schemes favouring the APPR
cooperation. sector in agriculture.

014. Interest by municipalities and local
councils to promote community
investments on bioenergy (district heating
systems, for example).

Objectives
SO4. Energy self-supply and consumption in the rural areas, distributed bioenergy generation,
diversified productive activities, increase of farmer income.
SOs. Ecologically sustainable and “close loop” agricultural model based on “circular” economy.
Actions / Activities
¢
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Sustaining farmers in the development of new APPR projects in terms of both increasing the amount
of available APPR biomass to be addressed to the energy market and promoting the direct and internal
energy exploitation of this feedstock.

Suggesting the insertion of well-defined (national and regional) measures of “good agricultural and
environmental conditions” (GAEC) within the “Single Payment” scheme and “Cross Compliance”
mechanism (CAP first pillar) with respect to the management of crop residues and fruit tree pruning.
Promoting the application of well-defined agro-environmental measures (CAP second pillar) within the
Rural Development Plan, at national and regional level, aiming at encouraging the energy use of
pruning (APPR feedstock) and sustainable energy conversion processes.

Promoting a large participation of farmers and farmer organizations, together with other stakeholder
associations, in the establishment of operational groups (OPs) within the EIP (European Innovation
Partnerships), specifically tailoring projects and investments in the APPR energy use and the
valorisation of solid energy carriers from APPR feedstock.

Motivating cooperation and partnership among small landowners, farmers and operators in organising
APPR energy value chains, sharing facilities and resources, sustaining horizontal and vertical
integration among the actors of the supply chain and for the development of short supply chains and
local energy markets.

Defining “best management practices” in the agricultural sector with reference to the APPR feedstock.
Providing comprehensive information and advices on several issues about pruning removal, including
handling, logistics and economy. Advising farmers about possible impacts on soil carbon contents.
Assessing when and where soil carbon contents are critical to preserve appropriate soil chemical and
physical properties.

Target @ A MARKET ORIENTED APPR ENERGY SECTOR TO INTERCEPT AND SATISFY

SOCIETY NEEDS.

Strategy: Strengths + Opportunities - SO “Attack”
S1. Agriculture is a strong local productive 015. Steady economic affordability of biomass
sector, together with agro-food processing. energy carriers as compared to fossil fuels.
S2. Large potential biomass availability at 016. A prospective increase in the market price
regional scale and very high local biomass of biomass.
spatial density. 017. A prospective increase in the market price
S4. Local operation of some real business cases of fossil fuels.
and successful examples. 018. Label and standards of biomass quality
S6. Using locally available resources is assurance and traceability.
considered a priority. 019. Subsidies and incentives promoting fossil
S11. Potential cost savings in field pruning displacement.
management. 020. Public support on the demand side of
APPR feedstock for energy use (“green
public procurement”).

Objectives

S06. A large and stable availability of APPR feedstock through an extensive involvement of farmers
and an efficient logistic organization of the APPR supply chain (harvesting, transporting and
storing).

SO7. A large and stable market supply of renewable energy products (energy carriers) obtained

from APPR biomass.
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S0s8. Effectiveness of the APPR supply chain and good economic affordability of the whole value
chain.
S09. Strong political leadership with clear market targets to support bioenergy and the APPR
sector.
Actions / Activities

Strengthening the organization of the APPR supply chain, in order to secure the market and to provide
customers with fuels that meet quality requirements at reasonable price.

Developing a local/regional system of feedstock quality control, system of biomass traceability,
environmental management assurance, criteria of product eco-labelling, etc. Local criteria should be
harmonized with national / international criteria.

Reinforcing the final use of biomass energy carriers. Disseminating knowledge about the large set of
potential bioenergy final products and confidence on their possible use in energy conversion processes
at both household and industrial application levels.

Informing the large public and potential customers about the economic advantages in switching from
conventional fossil fuels to alternative solid wood fuels.

Strengthening stability in biomass fuel prices. High price for biomass energy carriers and its possible
sharp variability are parts of the reasons why household end-users show hesitation and could prefer
to maintain their conventional oil or gas boiler. Reliable and regular feedstock SUPPLY sources and an
efficient supply chain organization allow avoiding irregularities and strong market imbalances.
Strengthening the demand side of the APPR energy market. Maintain subsidies to reduce investment
costs for solid biomass heating equipment. High investment costs for wood heating systems are still a
main barrier. To overcome this point, governments have to reinforce their supporting policy. For
example, individual house-owner can obtain subsidies that correspond a reimbursement (50 % of
equipment costs) on taxes for a wood heating equipment.

Prospective consumers need to buy not only a fuel that is competitive in terms of price (and this is
generally the immediate factor), but also conforming to quality standards according to the use,
together with excellent service and procurement conditions. Delivery, indeed, must be prompt, regular
and secured, since no energy plant can afford temporary shut down due to biomass constraints.

Target @ SUPPORTING AN INNOVATION TREND IN BIOENERGY TECHNOLOGY AND A

SHIFT TO MORE EFFICIENT ENERGY USE FROM APPR BIOMASS.

Strategy: Weaknesses + Opportunities -> WO “Reorientation”
W1. Energy conversion from pruning is still 0O1. Agro-industrial integration towards a
considered an overall risky operation. "bioeconomy" productive model.
W2. APPRis largely spatially dispersed and need 02. Proceed in “greening” the economy,
to be collected over a wide land area. Strong increase the use of renewables in
seasonality in harvesting. industry, and decarbonize industrial
W3. Complexity of biomass supply chains. Lack of activities, save fossil energy and GHG
well-organized logistics operations. emissions significantly.
W4. Low degree of mechanization. Lack of 04. A potential level of cross-sector
knowledge on field mechanization. innovation.
WS5.  Harvesting and chipping machines need 06. Local availability of agro-mechanical
technological improvements. service companies as well as builders of
processing facilities.
¢
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W6. Inadequate or insufficient technical reliability | 09. Valorisation and reuse of agricultural

of biomass plant. residues for bioenergy production.

W?7. Agro-industrial integration is hard to be 021. Notable "learning curve" on the

achieved. technological maturity of energy

W8. Energy products that do not comply with conversion processes.

international standards and labelling. 022. Commercial availability of small size
W9. Lack of integration of knowledge and efforts power plants.
across sectors 023. Possible combination of biomass
mobilization with information
technologies and product traceability.
024. Ensure proper conditions for the adoption
of knowledge and innovations.
025. Possible availability of public financial
funding to promote investments.
030. More restrictive atmospheric emission
thresholds.

Objectives

WOo1. A well-developed technological readiness in order to offer good performing technologies,
lower investment costs, reliability and duration of the APPR facilities.

WO02. Competitive market positioning of APPR energy carriers and reasonable affordability of
investment and maintenance costs of the bioenergy projects.

WO03. Better environmental performance with special reference to GHGs savings and atmospheric
emissions (PM10 and PM2.5) from APPR energy conversion (significantly lower than from
fossil fuels and even from other types of biomass sources).

Actions / Activities

Improving the overall technological performance of the equipment and machinery used along the
supply chains and in the energy conversion.

Applying well-targeted research and innovation activities, directly conducted by the companies
involved in the engineering development.

Promoting R&D initiatives and innovative pre-commercial procurements from public funding aiming at
the development of sound thermochemical technologies (combustion, gasification, and pyrolysis) in
strict connection with well-defined and performing business models of APPR exploitation.

Identifying the main technological constraints affecting the available equipment and correspondingly
improving the current technologies in their reliability, robustness, working capacity, total lifetime,
precision and accuracy of the work performed.

Improving some significant technological components representing the main critical segments along
the biomass-to-energy thermochemical conversion process, such as the flue gas cleaning system, the
biomass feeding system, the overall system energy efficiency, etc.

Expanding the capacity of biomass combustion installations to be fed with different types of solid fuels,
thus becoming more flexible in their potential applications and in satisfying a wide range of possible
uses.

Systematically checking the outcomes of the energy balance and the GHG saving rates, confirming the
ecological standards of the applied technologies and their effective performance on ”fossil
displacement” and climate change “neutrality”.

Systematically checking the atmospheric emissions due to thermochemical energy conversion
processes (mostly considering the particulate matter “PM 10” and “PM 2.5”), demonstrating that the
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updated technology has greater advantages compared to the former one and that is not worse than
the conventional technology based on fossil fuels.

e Improve the capacity of apply or submit energy projects to EU funding scheme (such as “SME
Instruments” or “Fast Track to Innovation”) by local entrepreneurs (single farmer, cooperatives, or
producer association) supporting them in the preliminary project assessment and the subsequent
designing phases.

Target @ TRIGGERING SOCIAL AND POLICY INNOVATION IN THE APPR SECTOR.

Strategy: Weaknesses + Opportunities > WO “Reorientation”

W9. Lack of integration of knowledge and efforts O1. Agro-industrial integration towards a
across sectors. "bioeconomy" productive model.

W10. Mind-set of farmers, their reluctance to 02. Proceed in “greening” the economy,
change and their low attitude in cooperating increase the use of renewables in
and innovating. industry, and decarbonize industrial

W11. It does not always exist the culture of sharing activities, save fossil energy and GHG
machineries and equipment, or organizing emissions significantly.
jointly the agronomic operations (as would 03.  Adoption of rules consistent with the
be required for harvesting and mobilising development of circular economy
pruning residues more efficiently). according to the EU framework.

W12. Lack of awareness about the potential use of | O4. A potential level of cross-sector
APPR biomass as an energy carrier/source. innovation.

W13. Lack of exemplary business cases. 0O5. Rules encouraging inter-professional

W14. Distrust that farmers may be reliable in agreements along the biomass supply
biomass supply. chain.

014. Interest by municipalities and local
councils to promote community
investments on bioenergy (i.e. district
heating systems).

019. Subsidies and incentives promoting fossil
displacement.

020. Public support on the demand side of
APPR feedstock for energy use (“green
public procurement”).

026. Possible application of the “Carbon
emission trading” and CO2 taxation.

027. Segmenting incentives to renewable
energy sources to favour the equitable
sharing of benefits and social impact.

Objectives

Wo04. Promoting a strong bottom-up participation approach oriented to a community-based
problem solving.

WO5. Enforcing a strong regional policy on bioenergy and a coherent and consequent regulation
framework.

WO06. Enhancing public understanding (from both citizens and government representatives) about
bioenergy role and value.
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Actions / Activities

Ill

Setting up a regional “operational group” (OP) on bioenergy and APPR value chains. OPs consist of
several partners with a common interest in a specific, practical innovation project. The people involved
in the OP should be from a diverse combination of practical and scientific backgrounds (farmers,
scientists, agri-business and others). They work together on concrete, practical solutions to a problem
or innovative opportunity. OP are action and result-oriented groups, where all the actors involved need
to work together. All partners in OP should have an active role in carrying out the innovative project.
Deploying regional networking activities. Reinforcing the partnership around a network of individuals,
companies, organizations, etc. The aim of the partnership primarily consists of sharing knowledge and
includes a vast number of different contributing stakeholders sharing a common vision. They will
become the key actors of further initiatives promoting the APPR sector development.

Generating consensus and social support on (properly tailored, community oriented and
environmental friendly) agro-energy projects based on the use of APPR feedstock and targeted to rural
development or municipality energy supply.

Region-specific social innovation and community energy approaches, such as promoting experiences
similar to the “energy villages”.

Promoting engagement through communicative participatory processes can significantly raise
awareness and public trust, which can thereafter lead to attracting investments for bioenergy
community projects.

Promotional activities, raising awareness and engagement. For example, “bioenergy-tours” through
excursions to existing successful bioenergy projects, which act as “reference models” for future
projects, bioenergy exhibition, local information events and articles in the press, conferences and
workshops.

Civic participation and engagement in the region should be significantly increased to get local
population aware of the beneficial effects of bioenergy communities (e.g. community energy self-
sufficiency, increased job opportunities, empowered re-investments), thus promoting a sense of social
responsibility. Key factors for the success of a bioenergy project are based on communication and
participation.

A community-based project could be a public project or, alternatively, a local investments which
empower community members to become shareholders of their local project.

Cross-sector partnership and synergetic actions (i.e. learning from each other at a local, regional, and
national scale) can stimulate successful social innovative community energy projects. Stimulating
communities in setting up energy supply chains, achieving energy self-sufficiency, and becoming
shareholders of a local community energy venture, as well as increase the joint profitability.

Rules and regulations from regional government and administration should follow accordingly,
preventing speculations and aggressive energy projects but favouring community-based energy
initiatives.

Commitment of local government should be clear and effective in increasing the deployment of
renewable energy by APPR biomass through promotional activities, incentives, innovative forms of
financing, tax-relief, targets, etc.

A dedicated legal framework should offer financial incentives for entering into partnerships. Better
tariffs, FITs and RHIs, tax reliefs and subsidies as well as simpler licensing procedures greatly improve
the ability to launch new investment initiatives.

Government incentives and funding. Given the amount of capital investment associated with most
bioenergy facilities, the development of new projects require some form of external finance. Private
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finance is available but could be difficult to obtain. To help to bridge this gap, and until the market
develops, governments are providing targeted financial support to the APPR bioenergy sector.

Target @ CONSOLIDATING THE ECONOMIC AFFORDABILITY OF BIOMASS USE AND THE
ECONOMIC RETURN ALONG THE VALUE CHAIN.
Strategy: Weaknesses + Opportunities > WO “Reorientation”
W15. Pruning is considered a feedstock of too low | O5.  Rules encouraging inter-professional
economic value. agreements along the biomass supply chain.
W16. APPR harvesting and transport operations 015. Steady economic affordability of biomass
are generally considered too costly. energy carriers as compared to fossil fuels.
W17. Little info on funding opportunities for 019. Subsidies and incentives promoting fossil
farmers and entrepreneurs in the bioenergy displacement.
sector. 025. Possible availability of public financial
W18. A long and subdivided supply chain could be funding to promote investments.
not economically efficient for every actors. 027. Segmenting incentives to renewable energy
W19. Industrial investors are expecting very high sources to favour the equitable sharing of
profits and a fast payback time in the benefits and social impact.
renewable sectors. 028. Long-term stability of economic return on
W20. Limited economic affordability in utilizing bioenergy investment.
services offered by specialized agro- 029. Significant reduction trend in the capital
mechanical pruning companies or techno- costs of new investment in the bioenergy
logistic companies. sector.
Objectives
WOo7. Consolidating the economic affordability of biomass use and the economic return along the
value chain.
Actions / Activities

e Promoting partners’ aggregation in designing and launching energy projects based on the
complementary functions they can offer along the value chains. Give particular importance to inter-
and intra-sectorial relationships, promoting the establishment of agro-industrial regulations,

reciprocal constraints and exploitation

contractual agreements,

opportunities.

cooperation arrangements,

Offering financial counselling and advising or releasing economic and financial guidelines in order to
inform potential entrepreneurs about the economic feasibility of energy projects based on APPR
biomass.

Compiling templates of “business plan” also adjusting the economic exercise to the specific conditions
of companies participating in the bioenergy project.

Filling out tables comparing the economic and financial aspects of the different business models in the
APPR energy sector, in order to outline the pros and cons and provide an overall judgment of
profitability.

e Giving clear and complete instructions about the availability of public funding in agriculture dedicated
to bioenergy projects or funding promoting rural development through biomass mobilization and
energy use. Produce a list of options and organize a programme and a timeframe in order to schedule
the possible participation of farming cooperatives or agro-food companies in public competitions or
tenders.

D2.1 Sector Analysis and Action Plan for the Demo Regions




Document: | p2.1 Sector analysis and action plan for the demo regions

¥ ulZrunning Author: | UFG Version: | V1
Reference: | D2.1 uP_running ID GA 691748 Date: | 14/07/2017

e The same as the previous bullet, but with the difference that, in this case, industrial companies are
involved and public funding opportunities or financial facilities are specifically dedicated to promote
industrial investments.

e Establish preferential relationships with some of the banks or credit institutions operating in the region
and, through advocacy actions, promoting favoured credit or financing conditions.

Target @ BOOSTING APPR BIOMASS SOURCES AND SETTING UP CONDITIONS TO
STRENGTHEN THE APPR SUPPLY CHAIN.

Strategy: Weaknesses + Opportunities > WO “Reorientation”
W2. APPRis largely spatially dispersed and needto | 06. Local availability of agro-mechanical
be collected over a wide land area. Strong service companies as well as builders of
seasonality in the harvesting operations. processing facilities.
W4. Low degree of mechanization. Lack of 07. The “multifunctional” asset of current
knowledge on field mechanization. agriculture according to the most recent
W12. Lack of awareness about the potential use of vision of “rural development”.
APPR biomass as an energy carrier/source. 08.  Application of the EU “cross-compliance”
W14. Distrust that farmers may be reliable in with respect to farmers’ commitments.
biomass supply. 09. Valorisation and reuse of agricultural
W21. Structure of farms and farm size too small to residues for bioenergy production.
allow a profitable pruning collection and use. | O11. Interest by municipalities and local
W22. Pruning is supposed to be not a by-product councils to promote community
but a waste without any economic value. investments on bioenergy (district heating
W23. Farmers generally consider pruning residue as systems, for example).
an obstacle to ordinary field managementand | 013. Funding schemes favouring the APPR
usually their target is to dispose it in the most sector in agriculture

simple and economic way.

W24. Pruning burning in open field is still
considered an agronomic operation

W25. Competitive agricultural use of pruning as
soil amendment.

Objectives

WOS. Significantly increasing the availability of biomass from APPR farming management and
preventing pruning misuse or waste.

WO09. Mobilizing large amount of APPR feedstock and effectively use a large proportion of biomass
potentially available.

Actions / Activities

e Advising, raising awareness and preventing improper treatments with respect to APPR management
through information campaigns, news releases and publications, technical reports, etc.

e Involvement and commitment of the regional farmers associations in disseminating the alternative
concept of pruning energy use, the know-how about the technical pruning management to supply the
energy market, the usefulness of the biomass-to-energy conversion to satisfy the energy community
needs.

e Carrying out analysis on regional and local APPR availability and, consequently, proceed to the
realization of technical maps of APPR availability. This is a preliminary knowledge to properly plan the
APPR energy use and identify agro-energy districts within the region particularly suited to the setting
up of supply chains and the installation of energy systems.

<
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e Under no circumstances allow the APPR biomass can be considered a “waste” under the regional or
national regulation and, if this happens, make a strong pressure to re-orient the decisions.

e Promoting the constitution of farmers’ cooperatives in order to significantly increase the “critical mass”
of companies operating on the market and the total amount of APPR feedstock supplied to the market.

e Stimulating aggregation among farmers and the forming of “agro-energy clustering” or “agro-energy
district” within specific regional areas. The advantage of “aggregation” is in the economy of services,
in the sharing of common costs, in the decreasing costs of transports, in the stimulating milieu that
increase the general level of entrepreneurship.

Target PROVING THE FEASIBILITY OF THE APPR VALUE CHAINS AND ITS VALUE IN
MICROGENERATION PROJECTS.

Strategy: Strengths + Threats - ST “Defence”

S1.  Agriculture is a strong local productive T1.  Actual low degree of pruning valorisation.
sector, together with agro-food processing. | T2. Biomass plant and energy facilities are still

S2.  Large potential biomass availability at capital intensive.
regional scale and very high local biomass T3.  Still large-scale economy are influencing the
spatial density. sector.

S4. Local operation of some real business cases | T4.  Competitive energy use from forest wood,
and successful examples. crop residues or food-processing by-

S5. In rural areas, energy needs can be satisfied products as alternatives to pruning.
by local energy sources (such as APPR T5.  APPR biomass use is less competitive than
biomass). other forms of renewable energies

S6. Using locally available resources is T6. Renewable energy more emphasized as
considered a priority. power than heat generation.

T7.  Atmospheric emissions due to biomass
thermochemical conversion are generally
considered an environmental problem.

T8. District heating is still an uncommon
solution in municipalities (with exceptions).

Objectives
ST1. Training activities through continuing professional development (CPD) and regional “task
force” of technicians and consultants.

Actions / Activities

e Triggering a very attractive information activities made up of workshops, technical meetings, open field
demonstrations, practical and applicative handbooks or guidelines having the aim to intensify the
know-how and expertise about the APPR sector and its capacity to solve relevant needs concerning
energy supply for households, farms, industries, commercial activities, etc.

e Demonstrations (permanent installations or during fairs and exhibitions) aimed at showing best case
studies or exemplary applications about the use of APPR biomass or APPR energy generation systems,
able to highlight the correct, convenient and useful application of such technological solutions.
Demonstrations are finalized to increase the opportunities and possibilities to replicate the proposed
examples, specifying the “key factors to success”.

e Technical assistance, testing on existing and innovative technologies, establishing connections

between experts, operators, technical installers, stakeholders and community.
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Technical training allowing the acquisition of new competences and expertise in the bioenergy sector,
with particular regard to new technologies and distributed model of energy generation.

Forming a regional “task force” made up of properly trained technicians and selected consultants or
experts to provide technical support to those entrepreneurs determined in developing new APPR
projects.

Target @ REACTING TO AN IMPROPER AND MISLEADING INFORMATION BY PROMOTING

FULL AWARENESS AND SOCIAL ACCEPTANCE.

Strategy: Strengths + Threats - ST “Defence”
S1.  Agriculture is a strong local productive T7.  Atmospheric emissions due to biomass
sector, together with agro-food processing. thermochemical conversion are generally
S2. Large potential biomass availability at considered an environmental problem.
regional scale and very high local biomass T8.  District heating is still an uncommon
spatial density. solution in municipalities (with exceptions).
S3.  Good level of potential employment offered | T9.  Limited communication with civil
by the APPR sector. society/public opinion and lack of
S4. Local operation of some real business cases promotional activities.
and successful examples. T10. No coherent policy, no strategic view on the
S5. In rural areas, energy needs can be satisfied APPR sector from local governments.
by local energy sources (such as APPR T11. NIMBY syndrome (“Not In My Back Yard”).
biomass). T12. Risk of large fossils energy consumptions
S6.  Using locally available resources is and GHGs emissions along the supply value
considered a priority. chain and lack of environmental guidelines.
S11. Potential cost savings in field pruning
management.
Objectives
ST2. Filling the gap of knowledge by the public about the opportunities and potential offered by the
development of the APPR sector in the region.
ST3. To increase awareness about the value and societal benefits of developing the bioenergy sector
in the region.
Actions / Activities

Overcome lack of information for domestic end-users on available technologies and wood-fuels.
Spreading awareness about the APPR value chains and bioenergy projects.

Communication: presentation of the benefits of bioenergy based on APPR feedstock (both socio-
economic and environmental) through workshops, community events, focus groups and forums,
training activities, social media, on-line platforms, press releases, well-known and trusted opinion
leaders, etc.

Dissemination: presenting successful cases, investing on an increase sense of responsibility of each
person in front of his/her community, offering new opportunities of job, creating close-loop economies
and energy self-sufficiency within the region.

Promoting a “domino effect” and creating a systemic change: attracting new affiliations, engaging new
“franchisees”, generating an opinion movement.

Pressing for the achievement f law changes or transformations and the development of new forms of
rules, closer to the community needs.
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Communications among citizens and/or different communities facing common problems across
different geographies can enable farmers and the general public to inform each other. Local
networking and face-to-face communications has been proved to be very effective. This information
may include data on the local financial and economic benefits of the bioenergy project, best practices,
school presentations, exhibitions, workshops and press releases. In such events, local core
competencies can be presented to the communities and publicly discussed.

Target MITIGATING THE ENVIRONMENTAL BURDENS ALONG THE BIOENERGY VALUE

CHAIN, FROM FARMING OPERATIONS TO ENERGY CONVERSION.

Strategy: Weaknesses + Threats - WT “Surviving”
W24. Pruning burning in open field is still T7.  Atmospheric emissions due to biomass
considered an agronomic operation thermochemical conversion are generally
W25. Competitive agricultural use of pruning as considered an environmental problem.
soil amendment. T12. Risk of large fossils energy consumptions
W26. Agronomic guidelines on soil and pruning and GHGs emissions along the supply value
management are still lacking. chain and lack of environmental guidelines.
T13. Pruning burning is not roundly forbidden by
W?27. Risk of soil depletion if APPR biomasses are national/regional regulation.
not properly managed at field scale. T14. The energy use from pruning is not

adequately supported by the CAP.

Objectives
WT1. Ensuring that bioenergy projects and APPR market developments do not adversely impact the

environment and its ecological resources

Actions / Activities

Many of the ecological and environmental impacts of bioenergy are associated with land use and land
use change in connection to biomass production. In this respect, addressing crop residues (such as the
APPR feedstock) to energy conversion has no implications in terms of “land use change” (LUC) and
could be considered perfectly in tune with an ecological management of agro-systems. This sound
ecological perspective should be clear and well known by farmers, APPR sector operators and public at
large as well. Information campaign and technical dissemination on this issues should be organized in
the shortest possible time.

The biomass “extraction rate” of biomass from the fields (i.e. the amount of biomass removed and
addressed to energy conversion) should be defined according to soil conditions, climate main
characters, and farming management. A set of guidelines should be targeted to find the best balance
("trade off") between preserving soil organic matter (through biomass remaining in the soil) and
displace fossil fuels (through biomass addressed to energy conversion).

Working out innovative and ecologically sustainable management techniques of the fruit-tree
plantations and orchards aimed to significantly reduce carbon (and carbon equivalent) emissions and
preserve soil organic matter through a set of operations such as cover crops, soil amendments,
minimum tillage, etc. A conservative approach to fruit growing should be defined and disseminated
among farmers. This better soil conditions will allow a higher extraction rate of pruning residues from
the field.

Burning wood biomass implies emitting gases into the atmosphere. Public opinion is mainly alarmed

by particulate matter (PM 10, for example) emissions, together with NOx, CO, OGC and PAH. Especially
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in the small and medium-scale heating sector, increased biomass utilisation should accompanied by
further technology development towards low emission combustion systems. Significant improvement
should be made on both biomass quality and technological advancement of boilers and energy plants.

Target @ WITHSTANDING THE RISK OF A LOCAL APPR MARKET FAILURE.

Strategy: Weaknesses + Threats - WT “Surviving”

W12. Lack of awareness about the potential use of | T4.  Competitive energy use from forest wood,
APPR biomass as an energy carrier/source. crop residues or food-processing by-

W15. Pruning is considered a feedstock of too low products as alternatives to pruning.
economic value. T5.  APPR biomass use is less competitive than

W22. Pruning is supposed to be not a by-product other forms of renewable energies
but a waste without any economic value. T15. APPR market still underdeveloped.

W?25. Competitive agricultural use of pruning as T16. Imports of cheap biomass feedstock from
soil amendment. outside the EU.

W28. Woodchip from pruning is of lower quality T17. Price of oil and fossil fuels still quite low to
than from forestry. promote competitiveness from bioenergy.

W29. A scarce number of ESCOs are operating in T18. Lack of the right market driven incentives
the regional bioenergy sector. and subsidises.

T19. APPR biomasses are still not included as
potential biomass sources in some
regional energy plan.

T20. Market driven incentives and subsidises
are progressively decreasing.

Objectives
WT2. Trying to smooth and facilitating the biomass treatment and conditioning processes along the

WT3. Trying to promote the development of the APPR market by mitigating the effects of

whole supply chain (from field to market) and obtain the best quality energy carriers as
possible having in mind the starting feedstock conditions.

alternative and competing energy products and best attracting the final energy consumers.

Actions / Activities

An overall market strategy should be launched and an effective connection between market supply
and demand should be favoured. This could be achieved by the sector as a whole (considering the
network of its key actors) with the support of public authorities and local governments. New
consumers should be attracted in order to increase the use of APPR biomass as an ordinary energy
feedstock. An affordable price and high quality standards are the key factors to be targeted.
Reviewing regulations and technical norms at regional level in order to relief some excessively stringent
standards or rules, technically not justified, in the utilization of APPR biomass.

Providing evidences (with sound technical reports) about the fuel quality of energy carriers obtained
from APPR biomass, even in comparison with well-known and already appreciated wood-fuels from
forestry.

Proving the relevant benefit of a very high quality/price ratio of energy carriers obtained from APPR

biomass with respect to other kinds of wood-fuels.
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e Conducting the elaboration of business plans to demonstrate the competitiveness or, at least, the
substantial similarity of APPR energy carriers with respect to other kinds of wood-fuels from forestry
or biofuels obtained from agro-food processing.

e Encouraging the demand of APPR energy carriers on the market through an increased awareness and
a direct commitment by retailers of domestic heating systems as well as by the technical staff in charge
of their installation and assistance.

e Carrying out information campaigns aiming at promoting the APPR energy products on the market and
disseminating the message that they can properly meet the customers' needs.

e Preserving the APPR quality and the consequent quality of the APPR energy carriers with respect to
the biomass composition, heating value, contamination risks, standard compliance, etc.

e Promoting the ordinary monitoring of the biomass quality (through analytical tests on samples)
offering quality assurance and certifications to the consumer according to international quality
standards.

e Adopting a traceability system linking each commercialized biomass lot to the original feedstock and
to the field it was extracted.

e Investigating the potential role of chip-fed domestic boilers in promoting a local high-value market
from APPR wood chips.

e Promoting the preparation of a regional energy plan on biomass sources specifically addressing the
valorisation of APPR feedstock.

e Producing detailed GIS maps about local potential and technical APPR biomass availability, specifically
indicating the areas where the spatial densities of APPR feedstock is higher. Those areas could be the
focus of “agro-energy district” where investments on APPR conversion facilities should be favoured
and sustained, especially by pubic municipalities.

Target @ RESISTING THE COMPLEXITY OF THE REGULATION SYSTEM ON BIOENERGY AND
THE LACKING OF A FARSIGHTED VISION ABOUT THE SECTOR.

Strategy: Weaknesses + Threats -> WT “Surviving”

W1. Energy conversion from pruning is still T10. No coherent policy, no strategic view on the
considered an overall risky operation. APPR sector from local governments.

W?7. Agro-industrial integration is hard to be T21. High rate of law changes and great
achieved. instability in energy policy decisions.

W9. Lack of integration of knowledge and T22. Electricity more economically sustained
efforts across sectors. than heat.

W19. Industrial investors are expecting very high | T6. Renewable energy more emphasized as
profits and a fast payback time in the power than heat generation.
renewable energy sectors.

W?22. Pruning is supposed to be not a by-product
but a waste without any economic value.

W24. Pruning burning in open field is still
considered an agronomic operation

Objectives

WTA4. Promoting a strong simplification of administrative procedures but on condition that few and
simple rules are clearly expressed as well as severely applied.

WTS. A farsighted and coherent energy policy should be worked out by regional administration

(even if the national and EU framework is highly influential).
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Actions / Activities

e Promoting linking actions with the regional administrative agencies who are in charge of the wide
range of authorizations procedures, in order to clarify the correct understanding and interpretations
about the required compliance with the law.

e Significantly increasing the level of competences and knowledge in the public administration,
specifically with respect to local and regional public entities, supporting the technical public committee
in charge of discussing and evaluating bioenergy projects or initiatives.

e Encouraging “bottom-up” participatory processes in order to overcome local opposition to bioenergy
projects, favouring a good level of knowledge and deep awareness on “pros” and “cons” about the
project itself.

e Sustaining private investments with public funding, only if and where technological risks still exists,
badly affecting the decision to invest.

e Create a secure and stable financial environment that does not create investment uncertainty. Local
banks, credit founds and local chambers of commerce could play a role in this respect.

e Mitigate bureaucracy making things easier and encouraging local stakeholders in engaging new
bioenergy initiatives.

The figure reported on the next page (Figure 12) presents a comprehensive diagram where
relationships between several targets of the “Action Plan” are made through the identification of
some main thematic pillars. The diagram, indeed, shows different field of issues (agroenergy
integration, low carbon economy, technical innovation, rural development and new way of farming,
new business and energy market, social innovation and new forms of policy, participative approach
and public awareness) and depicts how the strategies identified in the “Action Plan” are connecting
them. This map allows a better understanding of where the actions derived from the strategies
proposed can be applied, and so, the type of policies or instruments that can be involved, as well
as the sectors, and thus, the stakeholders potentially solicited.

Finally, Table 12 shows the timeframe that the different targets / strategies to be implemented in
applying the “Action Plan”, the actors to be involved, and the targeted actors.
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AIMING AT AN EFFICIENT AND INTEGRATED AGRO-ENERGY SYSTEM ACCORDING TO THE
BIOECONOMY MODEL

SUSTAINABLE APPR ENERGY GENERATION AS LEVERAGE TO RURAL DEVELOPMENT.
A MARKET ORIENTED APPR ENERGY SECTOR TO INTERCEPT AND SATISFY SOCIETY NEEDS.

SUPPORTING AN INNOVATION TREND IN BIOENERGY TECHNOLOGY AND A SHIFT TO
MORE EFFICIENT ENERGY USE FROM BIOMASS.

TRIGGERING SOCIAL AND POLICY INNOVATION IN THE APPR SECTOR.

CONSOLIDATING THE ECONOMIC AFFORDABILITY OF BIOMASS USE AND THE ECONOMIC
RETURN ALONG THE VALUE CHAIN.

BOOSTING APPR BIOMASS SOURCES AND SETTING UP CONDITIONS TO STRENGTHEN THE
APPR SUPPLY CHAIN.

PROVING THE FEASIBILITY OF THE APPR VALUE CHAINS AND ITS VALUE IN
MICROGENERATION PROJECTS.

REACTING TO AN IMPROPER AND DELIBERATELY MISLEADING INFORMATION BY
PROMOTING FULL AWARENESS AND SOCIAL ACCEPTANCE.

MITIGATING THE ENVIRONMENTAL BURDENS ALONG THE BIOENERGY VALUE CHAIN,
FROM FARMING OPERATIONS TO ENERGY CONVERSION.

WITHSTANDING THE RISK OF A LOCAL APPR MARKET FAILURE.

RESISTING THE COMPLEXITY OF THE REGULATION SYSTEM ON BIOENERGY AND THE
LACKING OF A FARSIGHTED VISION ABOUT THE SECTOR.

Figure 12 Schematic and comprehensive diagram of the APPR “action plan”: the twelve
numbered targets/strategies are in connection with seven thematic pillars on which the entire

architecture of the plan is based.
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Table 12. Timeframe of the Action Plan (see Table 6 to identify the letters reported in the last two columns)
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After a preparatory phase, workshops (forums or alternatively focus groups) were organized in each
of the four Demo Region during the first project year to promote stakeholders’ commitment,
consolidate a common vision about the APPR sector, perform the “Sector Analysis”, and define
guidelines and trajectories of strategic development through the “Action Plan”.

Three consecutive workshops (“focus group”) took place in different regional areas. Optionally, a
“forum” was organized before, to launch the ‘uP_running’ project and activate a communication
campaign. One returning “forum” (optionally two) was held in each Demo Region, this time
specifically with the aim of discussing the outcomes of the “Sector Analysis” and exchange opinions
about the “Action Plan”, trying to find the larger agreement and stakeholders’ commitment on the
identified strategies.

Both “focus groups” and “forums”, together with interviews, bilateral meetings or discussion
panels, were very useful in constructing a regional “stakeholders’ network” in each project Demo

|U

Region and creating a challenging entrepreneurial “ecosystem”. The latter should be considered a
shared “niche” where all the relevant stakeholders and key actors of the APPR sector collaborate
and cooperate one each other providing the proper milieu for business creation and expansion. A
useful tool to gain mindedness, trust, collaboration and cooperation between regional stakeholders
is to create an environment in which stakeholders within the network are confident to launch new

ideas and proposals.

A “bottom-up” participatory approach was followed. This kind of approach favoured stakeholders’
commitment, and collaboration. Opinion leaders, experts and entrepreneurs with a good
propensity to invest (i.e. “prime movers”) can play a relevant role in directing the network activities
and put forward new proposals but, in general, they also need consensus and support from the

IH

other stakeholders. On the other side, they can be the “pivotal” subjects to arrange and set up new

bioenergy value chains.

The general status of the sector, its composition and key actors, the structure of possible value
chains and the different kind of business models potentially observed were detected through the
“Sector Analysis”. Identifying the main sector constraints and barriers (negative factors) as well as
the sector driving forces (positive factors) was the starting phase of the process. Further

discriminating between “internal” and “external”

al the SWOT analysis.

factors smoothed the way to an easy application

|”

The “Action Plan” was prepared by applying a paired combination of an “internal” together with an
“external” SWOT factor. In this way, strategies of sector development were defined and a peculiar
set of targets, specifically tailored with respect to the sector's main characteristics in each region,

was also identified.

The biggest obstacles observed in starting up new APPR bioenergy value chains are more than
simply technical constraints, being mostly related to non-technical features. Among these, lower
level of organization, lower propensity to investments, lower readiness to innovation, lower
willingness to association and a limited availability of financial credit, are the ones, in general terms,
characterizing agriculture with respect to the industrial sector.
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Taken independently, almost all the key actors in a complete APPR supply chain are present in the
considered regions. According to our opinion (gained as a result of a first-hand knowledge), the
major difficulty that slows the take-off of new businesses lies in the fact that the key operating
actors are playing on their own. Definitely, the two main production sectors (i.e. non-food
agriculture and energy industry, respectively) are separated and far apart, being their main players
unaware of each other.

The organization of a bioenergy supply chain based on APPR feedstock largely depends on specific
regional characteristics due to farm structures, organization and management, residual biomass
availability, local constraints and opportunities, market dimensions and distances, etc. Different
kind of sector development “trajectories” were identified in this document, which of these should
be the most suitable “business models” depends on the right combination of specific regional
conditions and the level of entrepreneurship shown by the actors potentially operating along the
value chain. A wide range of opportunities was detected. Both the “Sector Analysis” and the “Action
Plan” (for each of the considered Demo Region) are largely useful to get a good level of awareness
about the APPR sector at regional scale, and represent an effective guide in applying the best
conceived approach to promote and start new businesses within the APPR sector according to a
strong collaborative attitude.

The present document, jointly assembled starting from the four regional contributions, was
prepared by collating, comparing and matching each of them. The construction of a comprehensive
framework, the application of a set of interpretive tools and explanatory techniques was the added
value of this unified version, thus representing (we believe) an original and interesting tentative of
summarizing a large amount of information without losing the capacity of a clear and penetrating
understanding.
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2.1 SECTOR ANALYSIS

A.Regional framework on APPR

Aragén is an Autonomous Community of Spain located in the northeast area and comprises the central
section of the Ebro valley, the central Pyrenees and the Iberian Sierras (see figure 1). It is located in the
north of Spain, and limits on the north with France (Languedoc-Roussillon-Midi-Pyrenees), on the west by
the autonomous communities of Castilla-La Mancha, Castile and Leon, La Rioja, Navarra; and on the east
with Catalonia and the Valencian Community. The surface of Aragdn is of 47,719.2 km? of which
15,636.2 km 2 belong to the province of Huesca, 17,274.3 km 2 to the province of Zaragoza and
14,808.7 km? to the province of Teruel. As a whole Aragdn represents 9.43% of the surface of Spain, being
thus the fourth autonomous community in size.

Aragon has 1,308,563 inhabitants (2016) and is one of the four communities with the lowest population
density in Spain. 73% of the Aragonese population is concentrated in the province of Zaragoza. It has a
traditional economy in the primary sector with predominance of cereal and forage crops, supported by a
significant sheep population, though it has been greatly modified in recent years by the unstoppable rise of
the industrial sector, services and trade, followed by tourism. To these effects the role of Zaragoza and its
commercial and logistic capacity in the peninsular northeast sector is remarkable.

Permanent crop dreas in Aragén
(CLC2014):
B Fruit plantations
B Olive groves
Bl \Vifeyards
Areas with species mixe

Figure 1: Aragdn. Left: location in Spain. Right: Location of the main areas of land cultivated with
permanent crops

Figure 1 shows the location of the permanent crops in Aragdn, according to Corine Land Cover (version 17,
2014). When expressed in numbers (as summarised in Table 1 and Table 2) it is possible to observe
important areas of al crop groups (table 1), adding a total of more than 175,000 hectares in the region
(average area declared for the CAP between 2009 and 2013). When crops are disaggregated by species,
and the trend is observed, it is worth mentioning the increase in the declared area of olive grove, as
opposed to a decline in the vineyards. The stone fruits present an expansion, whereas seed fruit group
shows to be in a period of contraction. The almond, stable as shown in the table, is being subject currently
of an increase in the very last years in Aragon, with an expansion of irrigated almond trees entering
production. As shown in the table, the area of permanent crops remains stable, which in principle makes it
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possible to expect that the productive potential of agricultural pruning and plantation removal (PARP) will

not be subject of any gradual expansion or reduction.

Table 1: Areas by crop group for permanent crops in Aragon (data according to the CAP declarations,
averaged in the period 2009.2013)

Rainfed Irrigated TOTAL
Olive 37,704 6,766 44,470
Vineyard 28,075 4,034 32,109
Dry fruit 60,303 3,778 64,081
Sweet fruit 6,827 29,459 36,286
TOTAL 132,910 44,037 176,948

Table 2: Areas by permanent crop species in Aragon (data according to the CAP declarations,
averaged in the period 2009.2013) and detected trends.

Species Rainfed Irrigated TOTAL Last 5 years
trend
OLIVE Olive 37,705 6,766 44,470 +5.0%
Vineyard 28,040 3,968 32,008 -9.2%
VINEYARD

Table grape 35 67 102 +32.7%
Almond 60,221 3,612 63,833 Stable

DRY FRUIT ! ! !
Walnut 82 166 248 +13.6%
Peach 1,317 10,703 12,019 +12.6%
Nectarine 481 6,132 6,613 +20.9%
SW(ESIi'(I;::)UIT Apricot 123 1,302 1,425 +46.8%
Cherry 4,110 3,072 7,182 +2.1%
Plum 290 852 1,142 -8.9%
SWEET FRUIT Pear 245 3,981 4,226 -20.9%
(seed) Apple 169 3,329 3,498 -11.1%
OTHER Other fruits 93 88 181 +8.4%
TOTAL 132,911 44.038 176.948 Stable

According to data analysed by CIRCE (from the declaration of agricultural parcels for the CAP) (S2Biom,
2016), about 11% of the fields for permanent crops are smaller than 0.25 ha in Aragdn. Fields from 0.25 to
1.0 ha represent 34%, fields from 1 .0 to 2.5 ha represent 25%, and only 30% of the fields are larger than
2.5 ha.

B.Regional potential of the APPR availability

The theoretical potential of agricultural pruning in Aragon is evaluated to be about 274.000 t/yr of dry
matter. This potential refers to an estimation of all the residues produced annually. Several reports have
been found, which results are shown in Table 3. The studies have been arranged into three classes. On the
one hand those based on regional statistics for Aragon, and use of local ratios (obtained from field
measurements or from surveys). On the other hand, those scoped to obtain national or EU potentials, but
providing figures disaggregated by NUTs3 or NUTs2. These studies usually base on general ratios (one ratio
of tons per hectare by crop for the whole area of study, based on literature or on average data) and in
more inaccurate statistics. As a matter of fact it is observed how some of them fail when predicting a
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potential of pruning biomass from citrus, probably due to a wrong classification of the crop areas in the
statistical data of origin.

Table 3: Theoretical potentials (t of dry matter per year) for agricultural pruning in Aragén according
to several data sources..

Sweet

Report Ref* | Vineyard Olive Dry fruit fruit Citrus TOTAL
Atlas biomass 1997 | [1] 36,724 | 19,854 13,825 14,907 0 85,310
i Lignostrum/Felix de
Studies & / 2] 60,084 47,557 34,029 59,529 201,199
based on Azara
local data Luis Roldan 2007 | [3] 61,874 | 137,164 32,940 | 154,825 0 386,803
SUCELLOG | [4] 86,022 | 78,761 27,323 83,739 0 275,845
Studies ACVCOCO | [5] 63,281 @ 54,235 69,315 93,249 0 280,079
scoped at Bionline = [6] n.d. n.d. n.d. n.d. n.d. 780,507
national - -
level Bioraise | [7] 40,109 9,650 92,855 n.d. n.d. 142,614
Studies S2biom | [8] 101,000 | 58,000 n.d. 69,000 | 35,000 263,000
scoped at Biomass Futures [9] 99,324 83,723 181,416 78,230 442,693
European .
Sc;e EuroPruning 2016 | 1 34987 = 55601 38,555 73,981 0 203,124

*See references in section of References; n.d.: not determined

It has to be highlighted that the potentials provided in Table 3 refer to annual prunings. So, they do not
include the biomass produced from other pruning operations that may take place every 5 or 10 years as
could be: pruning for structuring the tree (removal of old branches); topping (to keep height of the tree;
pruning executed prior grafting of new variety (all branches removed at the basis). These pruning
operations produce important amounts of biomass, that have not been included in the potentials
mentioned above, except in the case of Biomass Futures project. Therefore the average figure of 274.000
t/year could be observed as a base theoretical potential, probably larger when considering pruning from
other type of operations.

Biomass of plantation removals has not been estimated by any of the previous studies for Aragon. In fact
no inventory or estimate has been found. The productivity can be very variable as it depends on the crop
species, climate, plant vigour and age, among others. But it is also very influenced by the harvesting
method, since the farmers have applied the pruning operations along the lifetime of the planation, to allow
the harvesting according to their particular preferred system. That affects the size of the plant when the
plantation is removed. CIRCE carried a rough estimation for Aragdn through the project S2biom (S2Biom,
2016), which indicates a theoretical potential of about 100,000 t of dry matter per year of the aerial part of
the trees (aboveground biomass), and about 50,000 t of dry matter per year from stumps and roots (only
wood, without soil).

The availability of the APPR biomass for energy is an issue that needs further to be explored. The factors of
competitiveness and feasibility have to be explored for such purpose. About competitiveness, several of
the abovementioned studies have also reported figures on availability of pruning biomass. According to
SUCELLOG, ACVCOCO, Lignostrum/FELIX Azara, S2biom y EuroPruning, a rather small percentage of the
pruning wood from annual prunings is currently being object of use (from 2 to 10%), generally as firewood
(thick branches). The agricultural prunings are being mainly object of burning in fires at the field side, or
mulched in small pieces on the top of the soil of the plantations. The latter practice may contribute to an
increase of the organic matter in soil, though not all farmers perform the operation with this objective, but
as the most rapid system to dispose the wood. It can be argued that in vineyards an olive groves, where the
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pruning is considered a potential vector for pest and diseases propagation, obtaining the pruning for
energy should not be considered a problem. In other plantations, there may be a part of the sector
preferring to use the biomass as an organic input, and then a part of the potential should not be considered
available. This has to be considered zone by zone, and cannot be generalized, since during the multiple
consults of uP_running, it was observed marked differences in the preferences of farmers. It is interesting
also to be noted hat, whereas burning in open fires is allowed in Aragdn and most sites in Spain, this
practice is minority in other countries like France, Germany, Austria, Slovakia or Poland.

The biomass of the tree stem from plantation removals is utilized partially as firewood. However, since the
disposal practice is the burning in open areas in large piles, farmers sometimes prefer to burn the pile with
the whole tree, as it facilitated the total incineration of the wood from roots: burning roots alone is difficult
due to the large amount of soil they contain. Therefore it cannot be argued that the wood from stem is for
firewood as default, which is quite dependent on the habits of each zone. About the rooting system, there
is currently no use, and no interest. And its management usually involves costs for the farmer, who may
have to pay a fee to a composting plant so that they accept their material. Under a hypothetical ban for the
burning of residues in the open air, it could happen that the wood could be derived for energy, and then it
is not necessarily expected an increase of the firewood consumption. Therefore the competitive uses are
just low.

A potential constraint to implement the use of the APPR biomass, and which may constraint the
exploitation of the relevant potential existing in Aragdn, is the feasibility of the mobilization. APPR biomass
is disperse, and as mentioned in previous section, the field size is in general rather small. Therefore it
involves difficulties, and high costs. Mobilization of biomass from small fields may require alternative
models for the management of the residue, like the creation of green points where farmers can dispose
their residues, and from where local operators can gather the material to produce APPR woodchips, for
example. Several of the barriers are mentioned in the corresponding section below.

There is currently no APPR sector in Aragon, meaning that at the moment there is practically no use of
APPR biomass. This means, as for the most of the regions in Europe, starting from the scratch when
promoting new entrepreneurship for APPR. The fact is that there is no “APPR sector” and so, no vision, or
no sense of a mission. Even not a network. It has been stated that in general stakeholders ae sceptical, no
matter the sector branch they belong.

At the current stage, the APPR sector could be defined as the owners of the vineyards, olive groves and
fruit plantations, the potential final consumers, companies potentially interested in providing services to
mobilise the biomass, and other transverse actors. A description of the relevant actors for Aragén to be
activated is presented in Table 4.
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Table 4: Summary of main actors of relevance to participate in new APPR biomass mobilisation in

Aragon
Stakeholders able to
APPR biomass producers participate in biomass Potential APPR biomass
mobilisation consumers Other stakeholders
e Small farmers e Residues handler HEAT e Councils
e Owners of large fields e Agricultural services e Livestock farms e County board for
e Cooperatives e Forestry companies ¢ Councils in rural areas development
e Agro-industries e Agro-industry e Local action groups (Leader)
e Households e Agricultural associations
e ESCO e Province and local trade
chambers
POWER
e Projected plants
Note that they produce the They can be intermediaries, Single farmers could use for They can play a role to dynamise
residue, but under several of but also both final self-consumption. Agro- the actors and to put in contact
the applicable business consumers or farmers can industries can be a key piece | potential providers and consumers
models, they can play a role participate in biomass to mobilise APPR in Aragon.
in APPR mobilisation and mobilisation.
use

As observed, there is a vicious circle in respect APPR in Aragén. Here is no large biomass consumer able to
use the first batches of APPR biomass. A large pelleting plant will be commissioned at end of 2017. And one
or two large biomass power plants may be built, and enter in operation during 2019. Therefore any
attempt to start a new value chain, needs to involve the potential consumers and ESCOs. Potential
consumers may have to adapt their boilers feeding systems to the new biomass for that purpose. This
makes the adoption of the new fuel less interesting to consumers.

In respect to biomass consumption, Aragdn has a very low population density. Even more, 60% of the
population lives in Zaragoza. The population is distributed in the territory in small towns and villages, which
are the areas of concentration of APPR biomass. Therefore a key point to mobilise consumption can be the
councils in these towns, usually very sensitive with the management of APPR residues. As well agro-
industry like olive mills, caves and distilleries. Aragdn is a region producing important amounts of forage,
and therefore alfalfa dehydration and cereal grain drying facilities can be a potential consumers. As well
Aragon is important in livestock, and involving the livestock farm sector is strategic to promote APPR
biomass.

The business models potentially applicable in Aragdn in the short term are described below. A business
model has been described by each actor type. In this way it is highlighted what are the current options for
each stakeholder profile, to benefit from a new activity based on APPR utilization.

Table 5: Summary of potential business models applicable in short-medium term in Aragon for each
type of stakeholder
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Value
chain
actors

APPR
producers

APPR harvesting

Biomass handling / transfer

Consumers

Applicable models

Self-consumption: applicable to small or large land owners,
cooperative and agro-industry. Either carrying harvesting and
biomass handling themselves. External company providing
services applicable for large sized cases.

Pruning collection service: a service company, or a company /
agro-cooperative (fruit, grape, olive) can provide service to
collect pruning: farmer contracts and pays a fee for the service
(fee being chipper than the cost of usual pruning management
they do)

Plantation removal service: the farmer / plantation owner
contracts the service to terminate the plantation and restore
the soil (to be ready to start new one). The farmer pays a fee
per hectare lower than a regular service (thanks to the fact the
service company compensate costs with the biomass sales).
Rental of machinery: machinery builders to start renting (not
selling) business. The pressure and risk of investment is then
lowered for service companies or farmers willing to use such
equipment.

Green landfill for APPR biomass: established by city councils in
rural areas with concentration of permanent crops. The point
to be opened 1 day per week, with a municipal worker (or
subcontractor) to organise the unloading of residues brought
by farmers. Intermediaries or biomass suppliers could then
move their machinery there when collection points have
sufficient material, to gather, treat and market it.
Multipurpose logistic centre (biomass yard): promoted by a
public entity (costs internalised in favour of the community), a
waste manager (in its own existing facilities, with minor
investments) or through joint ventures. Aim is to gather
multiple biomass residues, treat and classify them and provide
to multiple consumers (each consumer the right fraction).

Heat supply: ESCO can offer heat services, not biomass supply.
Thus, once the terms are accepted, the customer only pays the
fee for the heat, and the ESCO is responsible for installation
and maintenance (ESCO assumes installation of multi-fuel
boilers, to be partially fed with PARP biomass).

Dedicated biomass consumption of PARP: only within the reach
of municipalities. It needs security of supply, and face costs and
risks that a private entity could not possibly assume.
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Not currently applicable

Harvesting for sale in “biomass
market” (no consumers ready to use
it; no biomass logistic centres, but
small suppliers). E.g. a cooperative
harvesting pruning and selling it, not
applicable now.

Companies dedicated to rent pruning
harvesters, or chippers for APPR. The
risk is too high: they invest, but
customers may do a first try, and then
forget about collecting APPR biomass
anymore.

APPR biomass logistic centres:
seasonality, and the limited
concentration of areas rich in
resource. In Aragon there are not
even biomass logistics centres. Only
small/medium-sized distributors, or
waste managers. But even in existing
facilities, it requires a high
involvement of the local actors who
take the biomass to the centre. In
future, once the biomass use of PARP
is started it could be a model to
consider.

Creating a facility based only on APPR
biomass not an option at the present
time for private sector (unless in self-
consumption schemes).

At the moment no consumer has the
strength to organizes the APPR
biomass collection (as a large
consumer could do).

It must be noted that each business model requires that biomass ends in hands of a final consumer. It has
been detected in Aragdn that in rural areas it is possible to gather potential local consumers from farms,
agro-industries and councils sited nearby. The close relations between actors make possible the start-up of
new initiatives based on bilateral relations of confidence (e.g. a company providing APPR biomass to 3
farms; both companies managers having good relations). Afterwards, the business to be expanded to other
farms how replicate because of the appealing savings they can have by consuming APPR biomass.
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In this sense APPR woodchips or shredded material is the option currently applicable. Pelleting and
briquetting involve more investments, and just add higher risks for entrepreneurs, since pelleting or
briquetting also do not directly lead to penetrate in new markets. Since the biomass consumers for a
provider may be multiple, it may be strategic to harvest the biomass on fields in the most efficient way, no
matter the shape of the APPR biomass. Then the provider to perform further operations of screening and
classifying, to serve the different batches with the appropriate quality to different consumers. This may
involve extra investments, an therefore for an initial stage, it may be crucial that entrepreneurs associate
with ESCOs, waste managers or agro-industries belonging such facilities.

In the full extent sector analysis (document in Spanish) a total of 94 barriers constraining the use of APPR
biomass have been detected: technical (9), cultural (23), legal and regulatory (9), structural (17), market
(11), value chain organization (10), economic (9) and financial (6). Quoting all of them is out of the scope of
this executive summary. Table 6 summarizes the barriers detected. As observed, in structural barriers, it
has been pointed the “uncertainty” as a consequence of the multiple barriers existing. Uncertainty is a
therefore a strong barrier itself, but to abate it, it is needed to work in the multiple barriers that lead to this
structural uncertainty for the APPR use.

About driving forces, a total of 34 have been pointed out through the workshops and interviews, arranged
as next: structural, related to the APPR as an opportunity (4); consumption (6); policy (6); open fires
regulation (4); market (10); and awareness (5). It is observed as summary, that the voice of stakeholders
consulted lead to see that most of the driving forces relate to market and to the public sector. In the case
of the latter it refers to new regulations on the use of wastes, but also on subsidizing good practices, APPR
biomass use, or campaigns to raise awareness.
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Table 6: Summary of barriers detected for the utilisation of APPR biomass in Aragon

Barriers for APPR biomass in ARAGON

Technical

Cultural

Legal

Structural

Market

Value chain organization = Economic & Financial
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ower quality than
woodchips

More variable quality
t/ha rather
small/unknown
Immature harvesting
mach.

No specific mach. for
chipping plantation
removal wood

PARP biomass use need
adapting regular boilers
Need to adjust
combustion param. in
regular boiler

Scarce models adapted
or PARP biomass

Reluctance to changes
Farmers want things to be
easy, no further
complicat.

PARP biomass thought to
be of low energy content
Belief it won't be
competitive

Farmers only see the new
costs, not the savings in
APPR residue
management
Perception: other is
making money out of my
residues

Belief: best use of running
is soil amendment

Not sensitive that APPR
burning = bad practice
Belief: we are at the tail
of Europe. Here it is
normal.

Biomass: unknown, risky
Belief: biomass boilers
not automatic (manual
work)

Scepticism about the
cases of success (cannot
be real)

Belief: tree stumps
cannot be utilised for
energy

Engineers & ESCO do not
trust APPR biomass
Belief: only large
consumer can use this
biomass

PARP biomass not in
reginal energy plans
Currently allowed disposal
APPR in open-air fires

No incentive, no law to
hinder the open-air fires
Renewable energy
framework unstable
(Spain)

Government changes of
mind and direction of
policies

New regulations on
emissions in small &
medium sized boilers
(PARP considered wood!)
Subsidies when leaving
APPR biomass on soil
CAP: cross compliance
measures (GAEC) include
pruning to soil, but not to
energy

Pressure for eliminating
the residues (farmers
exposed to fines)

PARP as biomass unknown
Unawareness on the
potential solutions
Absence of examples for
replication

Informal economy

APPR very widespread

No a declaration or signal
from government on its
interest in APPR residues
Absence of public
initiatives as example
Aragon: lots of forest
biomass accumulated.
APPR kind of secondary
interest

Limited budget from
government to start
promotional programs
Absence of a regional
strategy for agrarian
residues

No pressure from lobbies:
“who pollutes should pay”
Fossil fuel companies offer
very good conditions to
make client stop thinking
on biomass

et

Risk and uncertainty

Scarce biomass market in
Aragdn

Tendency to speculation and
changes in prices
Suppliers/consumers distrust
APPR biomass

Fear to APPR supply break
No large consumer in Aragén

In general, scarce biomass
consumers

Scarce ESCOs willing to
promote APPR biomass
Consumers may try APPR
biomass at low price, and
cause a failure

Scarce biomass companies

able to integrate APPR as new

feedstock
No clear view of the

marketing strategies for APPR

biomass

APPR biomass logistics is
complex

Farmers may request very
short times to get rid of their
residues

Sharing machinery, not
always easy to arrange
Distrust to external
companies operating on your
fields

Difficulty/reluctance to

coordinate APPR harvest in an

area

Difficulty to cover every actor
expectation. Sometimes
unrealistic.

Difficulty to get a solid
agreement with APPR
biomass owners before
starting the investment 2>
risk

Small parcels: difficult
organising collection.
Access to small parcels

Last years petrol price has
been low

Margin of benefit small
Not all value chain actors
ready for small benefits
Mortgage of machinery
costs require mobilise
important volumes of
biomass

Need of high volumes to
make money. Stop business
driven initiatives.

Some companies broke. No
one wants to repeat it
Variable market prices
Uncertainty of prices for
APPR harvest. No reference
Boilers adapted for APPR
are more expensive

Risk factor may cause to
fail in finding funds

Small farmers/companies
need to be extremely sure
before starting investment
VAT on biomass in Spain
21% (other countries 10%)
Biomass not in all rural
development programs

No specific funds to obtain
or use APPR biomass
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Table 7: Summary of driving forces for the utilisation of APPR biomass in Aragon
Structural (APPR CONSUMPTION POLICY OPEN FIRES REGULATION MARKET AWARENESS

opportunity)

e Huge potential in Aragén

e Areas where the potential is
concentrated

e Increase in prices of
woodchips

o Increase of price of petrol

e Start of a large consumer

e Increase of biomass
consumption in agricultural
sector

e Public sector creating new
demands to exemplify APPR
is feasible

e Wine, fruit and olive oil
industry integrating APPR
biomass for self-
consumption

e Strong promotion from local
councils in areas of high
APPR potential

e Increase of biomass
consumption in rural areas
of high potential

e Public declarations of the
government stating the need
to support APPR biomass
new management

e Public administration
promoting good
environmental practices

e Segmenting incentives for
renewable to favour those
sources having more
priority/social impacts

e Promotion of RTD in topics

for bio-economy and closed

loop solutions for wastes

Incentives to use PARP

biomass / to make more

uneconomic other practices

e Promotion of a catalogue of
good practices including
APPR biomass to energy as
one of them

e More restrictive
environmental policies

e When promoting subsidies
for machinery, include
pruning harvesters as a
priority

e CO, taxation for open fire
disposal of APPR biomass

e Support / visualization of
ESCOs or companies with
proved capacity to provide
solutions for APPR

Labels, standards to facilitate
the quality assurance

e Biomass market stable

e Creation of biomass yards
(multipurpose logistic
centres)

Cooperation, collaboration
among farmers to facilitate
coordinated harvest and
large volumes

e Promotion of flagship cases

e Activities to promote
pioneers to know from inside
existing success cases (show-
case days)

o Activities for matchmaking of

agriculture and energy sector

Support to RTD for

machinery and boilers ready

for APPR

Machinery manufacturers

open to rent, not just to sell

the equipment

e Subsidies to re-shape the
mind-set of agricultural
sector, energy sector, public
sector and community

e Raising awareness of the
social benefits of a change in
APPR residues management

e Raise awareness to
consumers on the
possibilities to use APPR
biomass as fuel

e Raise awareness in company
managers (to promote
biomass, and not reject APPR
biomass as an option)

e A more aware society,
already including in school
ideas of what should not be
considered environmentally
acceptable
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There is in general no specific legislation for PARP waste itself. All that affects it is based on legislation
related to agriculture, environment or waste management, or energy (biomass as renewable resource). But
no specific regulation in most cases attaining APPR biomass.

In respect the regulations of renewable electricity, the former RD-661/2007 included APPR biomass was the
b.6.2 renewable resources sub-group, entitled “biomass from gardens and agricultural activities” (pruning
wood mentioned in the description of the group). However from 2012, the regulation was cancel through
the RD Law 1/2012, and a period of moratorium on the incentives started. From then the policy for
renewable power generation has been modified, and currently the quotas for feed-in tariff for new
renewable energies are granted through a bidding process. A total of 700 MWe were granted in a biding
carried out during 2015, and a new call for 3,000 MWe has been opened recently (January 2017). This
process aims to reach the objectives of the current renewable Energy plan towards 2020, by causing the
minimum impact in the costs of electricity. In other words, the bidding is not segmented by renewable
energy class, and aims to cover the quota with the cheapest renewable energy projects. Under this
situation, those technologies mature are promoted, but the mechanism does not allow special
consideration for energy resources having a need for special support, or causing larger social impacts.

Currently the 2030 climate and energy framework sets three key targets for the year 2030: (1) at least 40%
cuts in greenhouse gas emissions (from 1990 levels); (2) at least 27% share for renewable energy; (3) at
least 27% improvement in energy efficiency. It builds on the 2020 climate and energy package. The
directive link renewable energies and climate. The transposition of the directive might be treated as a
whole for Europe, each country deciding the best strategy to contribute to it. Therefore how this directive
is transposed to Spain will highly affect how much the biomass, and the APPR biomass, is promoted.
Specifically, a firm commitment with a higher share of biomass renewable heat, could benefit APPR
biomass. By first of January 2018, each Member State will have to present a draft of the integrated energy
and climate plan.

There are currently 2 relevant policy instruments on emissions that may hinder the utilisation of APPR
biomass. On the one hand, for medium sized combustion plants (from 1 to 50 MW of thermal power), the
Directive EU2015/2193 (25 November 2015), which establish the limitation of emissions of certain
pollutants into the air. It does not any distinction of the type of the solid biomass consumed as fuel, and so,
wood of good quality has an advantage in respect other biomass residues. Anyway, the relevant issue is
how each country transposes through national regulations, which may determine variations in respect the
emissions thresholds set by the directive.

In respect small scale combustion (< 500 kW of thermal power), the EU2015/1185 and the EU2015/1189
regulations implement the directive 2009/125/EC of in regard to ecodesign requirements for solid fuel local
space heaters and solid fuel boilers (respectively). The regulations establish the limits on pollutants like
dust, VOC, CO and NOx. In respect to biomass, these regulations apply to “wood” fuels, so in principle the
APPR biomass is included. This situation has the positive effect that the APPR biomass is under regulation.
So, any boiler able to combust APPR biomass efficiently, can be utilised. This is an advantage to other
biomass types (herbaceous) which fall out of the regulation. On the other and, the restrictions are very
constraining, and so, quite difficult to be achieved with biomass types having ash contents like pruning
biomass (3-5%) in respect regular woodchips or pellets (< 1%). A review of this regulation is expected in
2019, possibly including other types of fuel. In case it occurs, it will be crucial where APPR biomass falls, if
under the generic group of “wood” biomass, or in other potential groups like “herbaceous” or “agro-
residues”.
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Independent to the existing and coming regulations on pollutants from combustion facilities based on solid
fuels, the main issue in Spain are the limited instruments to put the regulations in force. Even if regulated
and transposed, the mechanisms of control are weak, especially in rural areas and in farms or facilities far
from rural towns or villages. In such places no controls are carried out, and there may exist facilities
burning any type of biomass or fuel without emissions control. Therefore such types of mechanisms are
missing.

In respect to agricultural residues management, each Autonomous Community (each NUTs2 government)
decides the specific regulations. In case of Aragdn, burning APPR residues in open fields falls under the
Forestry Act (law 15/2006). An authorization for the use of fire on agricultural or forestry surfaces is
necessary to be obtained, and its procedures are published under annual orders. There is however, no
regulation banning, or limiting the burning of residues in open air. Directive 2008/50 / EC on ambient air
quality and cleaner air for Europe introduces regulations for new pollutants. However, it does not refer to
outdoor burning practices, but to regulated activities that emit pollutants. The current law in force in Spain
(Law 34/2007 on air quality and protection of the atmosphere) and the Directive transposition, RD
102/2011, do not consider it.

The current common agricultural policy (CAP) covers the period 2014-2020. It consists of three strategic
funding schemes: the direct payments, the market measures and the rural development programs. The
funding schemes for the new period are expected to be announced by end of 2017. In relation to the
support lines for direct payments (Royal Decree 1075/2014), there are currently no aids linked to the use of
pruning as an energy source, although they existed between 2012 and 2014, regulated by Royal Decree 202
/ 2012 in articles 41 to 45. These articles developed the aid program for measures to promote higher agri-
environmental benefits in certain species of the dry fruits. This measure was applicable to the collection
and removal of pruning to be utilised either as biomass, or as cover for the soil. However, since 2015 there
is no such mechanism. In terms of cross-compliance measures, there are some references to pruning in the
good agricultural and environmental conditions (based on Royal Decree 486/2009) which establish that:

e When pruning of woody crops is eliminated, it will be carried out, according to the established

norm
e No tree can be removed from woody crops located in slopes equal to or greater than 15%

An opportunity for APPR biomass could be a higher strengthen of the environmental measures leading to a
promote less polluting activities. That could lead to a revision of cross-compliance measures, and then the
burning of residues could be object of limitation, or of the reinforcement of practices leading to a reduction
of burning (like APPR biomass to energy concept).

The Achile’s heel of for APPR and in general for any issue attaining several national (or regional) Ministries,
is the scarce, and in some cases non-existent communication and collaboration among them. This has been
highlighted by multiple stakeholders consulted by uP_running, being a unanimous vision. In case of the
APPR residues, there can be a political interference between Ministries if for example the industry and
energy department promotes a regulation for utilising the agrarian residues for energy purposes. The
reverse also works, since the Ministry of agriculture promoting the use for energy in rural areas of APPR
biomass could interfere the competences of the Ministry of Energy.

Another driving force for APPR are regulations promoting its use. Some of them are currently managed by
IDAE, with programs for biomass, from which new facilities based on APPR biomass could benefit (e.g.
BIOMCASA program). As well Feader funds can be exploited by creating operative groups. There is currently
(2017) a call for “Sustainable supply of biomass for food processing and energy production and industrial
processes". From Leader, local companies in rural areas could be benefited of subsidies to create new
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activities in the treatment and marketing of APPR biomass. As well local councils could benefits of subsidies
for “non-productive” projects to replace their former boilers by biomass boilers (councils in areas of high
density of APPR residues could subsidize purchase of a multi-fuel biomass boiler).

In terms of any regulation constraining the use of APPR as renewable energy resource, there was in Aragon
a subsidy program for the purchase of pruning mulchers (to chop the wood to be left as pieces on the soil).
This tips the balance towards the chopping to soil in respect the use of APPR for biomass. As well in dry
fruit species, object of direct support, the cross-compliance measures may cause all pruning wood to be left
as mulching for almond under rainfed conditions, or for hazelnut (either rainfed or irrigated). Another
potential constraint is the absence of a clear framework for the APPR biomass. Theoretically feasible, but
subject of potential obstacles in the acquisition of permits by local competent authorities.

In summary, APPR is considered biomass, and not a waste, in Spain and Aragdn. There are regulations
affecting its use as energy resource, the emissions caused, and the permits for burning residues outdoors.
However it has been stated almost no specific measure directed specifically to APPR residues.

The following information are very crucial to characterize the APPR sector in the region, but also not easy
to be detected (unless you have a long experience and a deep knowledge about). Especially if the APPR
sector is still to be fully developed and the market is still limited, we ask you to reply at the best of your
possibilities.

Capital requirements: Considering the main interesting “business model”, roughly, how large investments
are required for entry? Is this a strong barrier or it could be overcome by public funding (example: Rural
Development Plan at regional level; SME instruments in H2020, etc.) or bank loans?

Report information about: feedstock access, manufacturing capability, logistic organization, distribution
and delivery, competence development, service provisioning, and other possible features of the APPR
sector.

Roughly, establish trends in sales and price over recent years for the main or most common energy
products potentially obtainable from APPR feedstock. What kind of marketing strategies are prevalent
within the APPR sector, if any? Are there possible solutions to overcome the seasonality of the APPR
sector? Is the APPR sector very sensitive to economic fluctuations?

Are APPR biomass suppliers and sellers in the region numerous and dispersed or limited and concentrated?
Is the APPR market relatively free or it is dominated by few prevailing actors? Is the final APPR energy
market fragmented or the buyers are few and very powerful? In other terms, do we have a sort of oligopoly
situation? How big is the share among end-users? How final energy users perceive the quality standards of
the final energy products? How important are some specific sustainability criteria in affecting the market?
What about a possible product quality assurance (or certification) and a product traceability along the
supply chain?

Can you recognize alternative uses of the available APPR biomass? Are these alternative uses very
attractive in terms of revenues? Can you recoghize competitions among alternative uses? If possible,
provide an estimate to account roughly for the size of the APPR sector (e.g. 50% of current plantation
removal wood used for firewood. But les s and less is used as it is a traditional practice progressively in
contraction; 20% of pruning utilised for firewood, ...).

Funding and subsidising can be a method to promote the use of APPR biomass. It has been stated a high
uncertainty for whole actors when starting a new value chain (see Table 6, depicted as a consequence of
the current barriers). Facilitation of funding (not always easy to be obtained) and specific subsidising for
APPR biomass (not for biomass in general) are not existing and may be driving forces.
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The biomass market is in Aragon not well developed, except for standard wood pellets. Other fuels are
subject of seasonal variations, and sometimes subject of speculation. There are local biomass suppliers, but
not in general a market for biomass (except for straw bales). The most suitable form to commercialise APPR
biomass would be woodchips. In close loop or self-consumption schemes, the APPR biomass can be
produced in form of a rather inhomogeneous material, and then the strategy can be the utilisation of a
robust biomass boiler adapted to irregular feedstock feeding. In contrast, when multiple consumers are
targeted an alternative can be the preparation of different batches according to the quality of consumers
(by applying screening, drying processes).

About quality, it is not possible to generalise. It is true that consumers may reject batches if they do not
comply the specifications (aware consumers), or simply, if the biomass cause a wrong work or a shut-down
of the facility (probably what a non-proficient user may realise). So, quality is an issue. It has been observed
during workshops and interviews; however, the consumers refer to it in a different way depending their
knowledge.

Traceability is regarded as an added value. Consumers prefer to know where the biomass comes from.
However it should not lead to much higher costs. An increase of 1 €/t could be acceptable range when
deciding if starting a system for traceability. PEFC schemes may be followed as a straightforward method. It
seems the process can be applied to APPR wood, though it has not been stated any experience in Spain.
Sustainability is regarded as an added value. However the positive side-impacts are not at the moment a
main driver for the consumers when deciding, as they principally base on the price.

About the prices of biomass, they have been explored for Aragdn through interviews and through the
information compiled in few previous projects. The framework of prices for Spain has been also reviewed,
which shows that the biomass prices underwent in the last decade a rise, reaching a peak in 2012. From
then onwards the price has sunk till 2016, accompanied by a lower demand of wood, the reduction of the
energy consumption by the industry and a decay in the petrol price. Figure 2 shows the variation in prices
detected in last months and years, as reported by AVEBIOM (AVEBIOM, 2016) and IDAE (IDAE, 2016).

These tendencies have ben also reported by multiple stakeholders in Aragdn. It has been referred sinks of
the almond shells from 120 to 70 €/t from 2012 to 2015 for large consumers. However it is also true it
depends quite on the zone. AlImond shells are commercialised currently in a range of 60 to 130 €/t. In areas
where almond shells are abundant, and for large consumers, the price can be low. It has been also reported
seasonal variations of up to £40%.

Olive pit prices in Aragdn have been reported to be 120 to 150 €/t, even though they can get own to 90 €/t
in the season when it is being produced. Firewood ranges usually 120 to 15 €/t, with prices up to 220 €/t
for particulars.

Woodchips price also depends on season and location, but is more affected than others by properties like:
moisture, ash content, and particle size distribution. The wood from forests can have a price as low as
30 €/t for batches of very moist and inhomogeneous wood. The usual price for G50 for industrial
consumers is in the range 40 to 50 €/t, whereas G30 for medium sized consumers reaches a usual range of
60 to 70 €/t. Woodchips of class A, from debarked stemwood and dry, can reach prices as high as 90 €/t.

Straw has a mature market, with prices from 36 to 40 €/t (in form of standard bales). Weathered straw of
lower quality may be acquired at much lower prices, from 10 to 20 €/t. Maize stalks can be about 33 €/t,
baled (SUCELLOG,2016). Other fuels like grape pit and exhaust olive oil cake (dry) have market prices in
ranges from 60 to 85 €/t and from 80 to 130€/t respectively. Pellets are commercialised bulk in Aragon at
prices of 190 €/t (as orientative value). ,
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The marketing of APPR biomass, or its advantage as fuel, should be compared with the price of reference of
the biomass in the area where the APPR wants to be marketed. The reality in Aragdn is that depending the
area and the season, the prices of the biomass vary in a wide range. Therefore it is always precise to review
the local context to realise which biomass is the main competitor, and the usual market prices they have,
before preparing any strategy for APPR biomass.

Figure 2: Price of biomass fuels in Spain. Left: AVEBIOM data series 2012-2016. Right: IDAE data

series of last trimesters.
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The projections It is now at end of 2016 when the prices of biomass are detected by AVEBIOM to stay
stable (Avebiom,2016).

W1. Not optimum machinery for pruning collection.

T2.2 APPR Sector Analysis and Developing an Action Plan for the Demo Regions '

G. Summary of a basic SWOT analysis
STRENGTHS
S1. APPR reduces GHG emissions in comparison with fossil fuels and even other biomass fuels.
S2. APPR allows circular economy and proximity.
S3. Farmers can save in APPR management.
S4. Agriculture sector is strong in Aragén.
S5.  Wine, olive and fruit agro-industry can consume APPR biomass (km0Q).
S6. Sharing collection and treatment machinery.
S7. Seasonal collection of APPR: operation can be extended during the whole year.
S8. APPR creates jobs in agrarian zones.
S9. Some agrarian zones are aware of outdoors burning implications.
$10. Proximity of the APPR resources (local environment).
S11. Proximity of consumers to the APPR biomass location.
S$12. Multi-fuel boilers can consume either APPR biomass or other type biomass fuels.
S13. APPR chips can be used in appropriated medium and large boilers for low quality fuels.
S14. Oil pruning can use the same commercialization network than olive marc and pit.
S15. Olive and vineyard pruning must be removed from field in order to avoid plagues.
S16. Short payback periods for biomass facilities.
S17. Energy Service Companies (ESCOs) are able to carry out APPR facilities with success.
WEAKNESSES
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W?2. Scarce experience in APPR chipping.

W3. APPR biomass has lower quality than other types of biomass.

W4. No APPR biomass regulation or standardization (uncertainty).

WS5. Fewer available combustion technologies than for other biomass types.

W6. There are no exclusive APPR biomass consumption facilities.

W7. Agriculture sector, energy sector and society do not know APPR biomass potential.
W8. Difficulties to obtain private financing since there is too much uncertainty.

W9. Low profitability due to logistic chain high costs.

W10.APPR biomass geographical dispersion hinders its management.

W11.APPR biomass tonnes per hectare are lower than for forest biomass.

W12.There is not enough market for APPR biomass.

W13.Black economy in agriculture sector hinders the growing of agriculture service companies.
W14.0ther renewable energies are ahead of biomass in the region of Aragon.
W15.0ther renewable energies are in better position regarding new power auction.
W16.APPR biomass is not taken into account in Aragdn Energy Plans.

OPPORTUNITIES
O1. There exists a high APPR biomass potential in Aragén.
02. There exists a very high APPR biomass concentration in particular locations from Aragén.
03. Some technicians from the Administration are totally aware of environmental issues.
OA4. District Heating is rising in Spain and it is expected to continue increasing.
O5. Try to reduce GHG emissions from wine sector with kmO0 solutions.
06. Oil price is rising.
0O7. There exist ECOs that can reduce uncertainty to consumers (just service cost).
08. There exist ECOs seals of quality that give visibility to experienced installators.
09. Promotion of heat from biomass within the new Renewable Energy Directive.
010.New agriculture policies that regularize waste utilization.
O11.More restrictive environmental policies that can remove outdoors burning.
012.Higher emissions reduction from renewable energies.
013.Financing to projects in the agriculture sector, including APPR collection (Leader).
014.Financing to energy efficiency projects in local governments (Leader).
015.Financing to improve production process in agriculture and industry sectors (Feader).
016.Financing to develop innovative products and services at local and national level.
017.Development of a seal of quality for APPR biomass (olive and vineyard, Biomasud).

THREATS
T1. No renewable energies segmentation.
T2. Administration can promote other competitor sectors instead of APPR biomass.
T3. Changes in the Administration policies.
T4. Changes in local governments.
T5. More restrictive emissions for biomass in new directives.
T6. If APPR biomass is classified as wood, emissions levels will be more restrictive in small facilities
(Ecodesign directive)
T7. APPR biomass can be stay out of the legislation if it is not considered as fuel.
T8. Legislation can consider wood from APPR as a waste not biomass.
T9. Too much high expectations if biomass potential is not accurately calculated.
T10. Reduction in the olive, vineyard and fruit production due to climate change and frequent drought.
T11. Cuts in agriculture production funding.
T12. Olive, vineyard and fruit relocation to lower costs markets.
T13. Other low quality agro-wastes with lower price can compete with APPR biomass.
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Black economy regarding agriculture services can cut the private initiatives.
Not experienced installators with fail projects can create bad press.

Bad experiences (word of mouth)

Rejection to the novelty.

Alternative non energy uses.

After the analysis one of the doubts was whether to incorporate uncertainty and risk as one of weaknesses
or threats. However, it has been decided not to include, as it is the result of multiple uncertainties,
weaknesses and threats. That is why the reader should not be surprised by its absence in the table. It was
decided to reflect it as a structural barrier that currently affects all aspects for the use of APPR biomass.
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commercialization network than olive marc

and pit.

Olive and vineyard pruning must be
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Fewer combustion technologies
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There are no exclusive APPR
biomass consumption facilities.
Agriculture sector, energy sector
and society do not know APPR
biomass potential.

Difficulties to obtain private
financing (too much uncertainty)
Low profitability due to logistic
chain high costs.
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dispersion hinders its management.
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There is not enough market for
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Black economy in agriculture sector
hinders the growing of agriculture
service companies.
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Opportunities

There exists a high APPR biomass potential

in Aragén.

There exists a very high APPR concentration

in particular locations from Aragén.

Some technicians from the Administration
are totally aware of environmental issues.

District Heating is rising in Spain and it is
expected to continue increasing.

Try to reduce GHG emissions from wine
sector with kmO solutions.

Qil price is rising.

There exist ECOs that can reduce
uncertainty to consumers (just service
cost).

There exist ECOs seals of quality that give

visibility to experienced installators.

Promotion of heat from biomass within the

new Renewable Energy Directive.

010.New agriculture policies that regularize

waste utilization.

011.More restrictive environmental policies

012.Higher emissions reduction from renewable

that can remove outdoors burning.

energies.

013.Financing to projects in the agriculture

015.Financing to improve production process in
agriculture and industry sectors (Feader).
016.Financing to develop innovative products

017.Development of a seal of quality for APPR

sector, including APPR collection (Leader).
014.Financing to energy efficiency projects in

local governments (Leader).

and services at local and national level.

biomass (olive and vineyard, Biomasud).

T1.
T2.

T3.
T4.
T5.

T6.

T7.

T8.

TO.

T10.

T11.

T12.

T13.

T14.

T15.

T16.

T17.
T18.

Threats
No renewable energies segmentation.
Administration can promote other
competitor sectors instead of APPR
biomass.
Changes in the Administration policies.
Changes in local governments.
More restrictive emissions for biomass
in new directives.
If APPR biomass is classified as wood,
emissions levels will be more restrictive
in small facilities (Ecodesign directive)
APPR biomass can be stay out of the
legislation if it is not considered as fuel.
Legislation can consider wood from
APPR as a waste not biomass.
Too much high expectations if biomass
potential is not accurately calculated.
Reduction in the olive, vineyard and
fruit production due to climate change
and frequent drought.
Cuts in agriculture production funding.
Olive, vineyard and fruit relocation to
lower costs markets.
Other low quality agro-wastes with
lower price can compete with APPR
biomass.
Black economy regarding agriculture
services can cut the private initiatives.
Not experienced installators with fail
projects can create bad press.
Bad experiences (word of mouth)
Rejection to the novelty.
Alternative non energy uses.
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ACTION LINE: promotion of the acceptance of APPR biomass
Strategies/ Items Objectives Actions / Activities Actors engaged/ Already
Targeted action Targeted stakeholders included in
type “uP_running”?
(YES / NO)

S06 S8: APPR develop SO6 — To introduce and release |SO6.a — General campaign in - Public Yes
To give visibility |employment in agrarian |the APPR utilization profits for |Aragdn. - Agrarian zones with high (T.7.4,T.2.1,
to the goodness |zones the Society. S06.b — Specific campaign focuses |potential: local T.3.1)
of APPR O1: Aragdn has high on locations with high potential. |governments, farms, agro-

APPR potential industry

02: There exist locations

with high potential in

Aragon
S04 S11: Heat consumption |SO4 — To sensitize local S04.a — To promote real demos - Potential biomass Yes
To give visibility  |in agrarian zones (e.g. governments, companies and |for the APPR involved sectors. consumers in agrarian (1.7.4,T7.7.5,
to opportunities |farms, etc.) all the involved sectors in order |[SO4.b — To spread actual success |zones T.3.3,T76.3)
in agrarian zones |04: District heating to promote the APPR utilization | cases and the main keys of this - Public

development in Spain as energy resource. success.

010: Increase of biomass

heating targets (RREE

plans)
WT7 W?7: APPR opportunities |WT7 —To encourage APPR WT7.a — News campaign focus on |- Agriculture sector Yes
Campaign: APPR |unknown opportunities and to avoid the APPR promotion. - Public (T.7.4.,77.5,
biomass is T16: Bad press unfounded bad rumours. WT7.b — Demos videos in Youtube. T7.6,T77.7)
possible T17: To reject the new WT7.c — Clear message in public

events.
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ACTION LINE: Defend the advantages of APPR biomass utilization as energy resource

WT6

To advice and to
prevent bad
habits regarding
APPR utilization

W?7: Agriculture sector
does not know biomass
T5,T6: More restrictive
emission levels for
boilers

T15: Not experience
installers (opportunistic)
T16: Bad experiences

WT6 — To advice, to raise
awareness and to prevent the
agriculture sector from future
legislation and to ensure
biomass utilization in adequate
boilers.

WT6.a — Sensitize campaign: news
publication.

WT6.b — Development of in-depth
studies.

WT6.c — Technical reports
publication.

- Agriculture sector

- Potential biomass
consumers in agrarian
zones

- Public

Yes
(T7.4,T7.5,T3.4)

SO1 S1: Low GHG emissions |SO1 —To prove and to openly |SO1l.a —To calculate GHG - Pioneers and APPR Yes
More restrictive |from APPR biomass show that GHG emissions from |emissions from real cases. biomass on-going projects (13.4,76.3)
GHG emissions 013: More restrictive APPR biomass are lower than  |SO1.b — Publication of the main - Public and private agents. (T7.4,77.5)
regulations GHG emissions from fossil fuels and even from |results and conclusions. - Public

regulations other biomass types.
S010 S17: Short Payback S010 — To demonstrate that S010.a—To give visibility to - Potential biomass Yes
Fuel and natural |periods in biomass heat |APPR biomass utilization is success application cases. consumers in agrarian (T6.3)
gas price projects feasible regarding oil prices S010.b — Qil price following and zones, agro-industry and

06: QOil price is raising whether biomass is obtained in |implied Payback periods. local governments. No

an adequate way.

ST5 S14: APPR biomass ST5 — To demonstrate that ST5.a — Campaign of promotion of |- Potential biomass Yes
Promotion of quality is not worse than |APPR quality as fuel is not bad |the APPR biomass as fuel. consumers in agrarian (T7.4.)
APPR as a good other biomass types and it can be even higher than |ST5.b — Technical reports with zones, agro-industry and
quality fuel T13: Other agriculture other alternative fuels. comparisons between APPR and local governments.

wastes are cheaper and other wastes. - Agriculture sector, No

with lower quality energy sector and ESCOs
wWO02 W3: APPR biomass WO2 —-To develop an APPR WO2.A —To obtain APPR biomass |- ESCOs and Yes
APPR biomass quality is lower and more | biomass quality standard based |quality data: sample collection manufacturers. (T.3.2,,T.6.3))

Al1.22




¥ ulZrunning

Document:

Author:
Reference:

Task 2.2. Performing an APPR Sector Analysis and
Developing an Action Plan for the Demo Regions

CIRCE

Version:

Date: 27/11/2016

quality standard

variable
017: Pruning standard by

on composition data.

campaign and literature.
WO02.B —To create a certification

- APPR producers, new
entrepreneurs.

Biomasud for ensuring APPR biomass quality. |- Consumers (local No
governments, farms, agro-
industry)
- Administration and
regulators.
WT1 W3: APPR biomass WT1 —To avoid that APPR can |WT1.a — Campaign for metal - Energy agencies, Yes
APPR biomass is |quality is lower and more |be considered as a waste content measure in APPR biomass. | Government (T.3.3))
not toxic. variable within the legislation. WT1.b —To send technical environmental
T7: No regulation and no information to decision agents. department, institutes.
standardization WT1.c — Information campaign. - Agriculture and energy
T8: APPR can be sectors.
considered as a waste, - Public.
not a biomass
ST4 S$16: Pruning removal ST4 — Reliable APPR biomass ST4.a — Measure t/ha in the region |- APPR producers, new
Reliable biomass |necessity potential measurement: total, |ST4.b — Availability analysis. entrepreneurs. Yes
potential T9: Too high expectations |technical and available ST4.c — Biomass potential maps. - Agriculture and energy (T.6.2.,T.3.2))
measurement regarding biomass potential. sectors.
potential - Energy agencies. No
ACTION LINE: Achieving social and institutional support
Strategies/ Items Objectives Actions / Activities Actors engaged/ Targeted Already
Targeted action stakeholders included in
type “uP_running”?
(YES / NO)
S02 S9: To raise awareness SO2 —To get social supportin |SO2.a— To develop and spread a |- Influential actors from Yes
Social supportto |about burning order to promote a friendly statement about the necessity of |the agriculture sector, the (T2.1,T.2.2,
change APPR O11: New policies environmental APPR biomass |measures that contribute to energy sector and the T.2.3.,T.4.3)
management by |influencing in wastes management. achieve more adequate Administration.
burning outdoors | management procedures. - Population from
S02.b — Campaign of joining. vineyard, olive and fruit
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potential locations.
- Political parties,
members of the
Government.

ST2 $1,52,58: APPR ST2 —To achieve an agreement |ST2.a—To develop and spread a |- Influential actors from Yes
Declaration of advantages (jobs, GHG, |on the part of the agriculture memorandum for APPR biomass | the agriculture sector, the (T.2.1,T.24,
APPR biomass burnings) and the energy sectors with the |promotion with a Declaration of  |energy sector and the T.4.3))
benefits from the |S4: There is a strong Administration that includes Principles. Administration.
Administration agriculture sector in the socioeconomic benefits ST2.b — Campaign of joining - Population from
Aragon related to the APPR addressed to all the involved vineyard, olive and fruit
T3,T4: Changes in the management and the necessity |sectors. potential locations.
Administration and of encouraging it. - Political parties,
policies against APPR members of the
Government.
WT5 W14,W15,W16: APPRis |WT5 —To achieve an WT5.a —To develop and spread an |- Influential actors from Yes
Agreement with |usually not considered in |agreement on the part of the |Action Plan for APPR biomass the agriculture sector, the (T.2.1,T.2.4,,
the Energy Plans agriculture and the energy promotion. energy sector and the T.4.3))
Administration in |T2,T3,T4: Changes in the |sectors with the Administration |WT5.b — Campaign of joining Administration.
order to promote |Administration and that includes the main action  |addressed to all the involved - Population from
and support APPR |support to other sectors |lines for APPR biomass sectors. vineyard, olive and fruit
promotion. potential locations.
- Political parties,
members of the
Government.
ACTION LINE: Promotion to entrepreneurs
S04 S11: Proximity to heat S04 —To align local SO4.a — To show the opportunity |- Potential biomass Yes
To give visibility |consumers in agrarian governments and companies by means of application cases and |consumers in agrarian (T6.3,T.3.3.)

to opportunities

zones

and all the involved sectors in

demos.

zones.
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of using APPR S17: Short Payback order to promote APPR SO04.b — To spread the feasibility of |- Population from agrarian (T7.4,77.5)
biomass for periods biomass energy utilization. APPR by information campaigns in |zones with high APPR
covering heating |04, 010: Heat from high potential locations. potential.
needs biomass is increasing
(plans and district
heating)
wo1 W?7: APPR opportunities |WO1—To show to the WO1.a — Visibility actions - Potential biomass Yes
To give visibility |unknown entrepreneurs the high APPR (workshops, application cases, consumers. (T.2.1.,,T.7.4))
to APPR potential |O1: Aragdn has high potential. etc.). - Public.
APPR potential WO1.b — Public technical reports.
No
W06 W9: Scarce profitability |WO6 —To encourage APPR WO06.a - To give visibility to - Entrepreneurs. Yes
To give visibility |014: Financing for projects by easing their available funding mechanisms to |- Government of Aragon. (T.2.2,,T.2.3)
to financial entrepreneurs economic feasibility. entrepreneurs. - Political parties, (13.2,T3.3)
mechanisms WO06.b — Financing Guideline members of the No
addressed to APPR entrepreneurs. | Government.
WO06.c — Influence campaign
addressed to the Public (T4.3)
Administration in order to get
APPR projects promotion.
w09 W6: Few facilities using | W09 —To supply to the WQ09 —To document success - Entrepreneurs. Yes
To encourage the |APPR agriculture and energy sectors |business models. - Consumers. (T2.2,T3.4,
success cases 09: There exist success |the success business modelsin |[W09.b —To document cases - Agriculture sector. T.6.3)
replicability cases using APPR order to encourage their running and the keys of success. |- Energy sector. (T6.3)
replicability. WO09.c —To spread the (17.2,T7.4,77.5)
information to the potential
entrepreneurs.
wO10 W6: Few facilities using |W010 — To promote pioneering |W010.a — To advice to - Entrepreneurs. Yes
Promotion of new |APPR initiatives in Aragdn using APPR |entrepreneurs on the (T.3.1.)
initiatives in 02: There exist locations |biomass. development of APPR projects.
Aragon with high potential in W010.b —To advice on the

Aragon

projects economic feasibility.
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SO5 S17: Short Payback SO5 — Promotion of new SO5.a — To advice on feasibility - ESCOs and potential Yes
Promotion of new |periods. facilities in high potential and financing opportunities for consumers in agrarian (13.2,T3.3,T3.4,
facilities in high  |014, 015: Financing locations. new projects. zones. T4.2,75.4)
potential (entrepreneurs/local SO5.b — Campaign of information |- Agrarian development
locations governments / in high potential agrarian locations | groups. No

innovation) (agrarian development groups).
S0O10 S17: Short Payback S0O10 — To promote the fuel S010.a — To show success fuel - Potential APPR Yes
To promote the |periods switch from diesel oil to switching cases. consumers (T.7.4.,T7.3.2,
fuel switch from |06: Qil price is rising biomass for electricity and/or |S010.b —To develop project - ESCOs T.3.4.,T6.3)
gas/oil to biomass heating generation. feasibility studies.

No
SO7 S$18: There exist ESCOs SO7 —To give visibility SO7.a —To encourage the visibility |- ESCOs. No
To give visibility |with APPR using to the machinery companies of good quality ESCOs. - Potential APPR
to ESCOs and the |experience and ESCOs with APPR using and |SO7.b — To show and spread consumers.
work they carry | 08: Quality accreditation |management experience. ESCOs success cases.
out for ESCOs SO7.c —To create a seal of quality
for agro-biomass installator.

SO8 S4: There is a strong SO8 — To promote APPR S08.a — To prepare suitable - Farms, agro-industry,
To encourage agriculture sector in biomass utilization in the business models for the farmers. Yes
APPR biomass Aragén agriculture sector. agriculture sector. - ESCOs (13.2,T3.4, T6.3)
utilization in the |04, 010: Heat from S08.b — Campaign of information (T7.4)
agriculture sector |biomass is increasing on these business models.

(plans and district S08.c —To give visibility to the

heating) financial mechanisms.

No

w08 W10, W11: High WOQO8 —To group and to align WQ08.a — To promote the creation |- APPR producers. Yes
To group APPR collection costs APPR producers with the aim of | of a cluster as a good practice. - Cooperatives. (T7.4)
producers 02: There exist locations |achieving costs reduction. WO08.b — To show how the

with high potential in cooperative business models

Aragon work. (T.3.2,T.6.3)

WO8.c — To promote new actions
for agriculture cooperatives
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T3.2)
ACTION LINE: Proposal of measures and tools to the sector
Strategies/ Items Objectives Actions / Activities Actors engaged/ Targeted Already
Targeted action stakeholders included in
type “uP_running”?
(YES / NO)
S03 S4: There exist a strong |SO3 — To promote a special S03.a —To analyse the current - Agriculture unions and
To promote a agriculture sector in consideration for the outdoors |regulation regarding burning. associations.
new regulation Aragon wastes burning in the following |SO3.b — Influence campaign - Environmental Yes
for APPR burning |012: More restrictive regulation. addressed to the Public department, agriculture (T2.3,T.4.3)
environmental policies Administration in order to point department,
the regulation that must be Administration.
changed. - Political parties,
members of the
Government.
WT10 W4: APPR is not WT10 — To promote APPR WT10.a — Review of cross- - Agriculture associations. Yes
To include and to |regulated biomass consideration and compliance measures of CAP and |- Agriculture department. (T.4.3.)
consider APPR T18: Alternative uses and |inclusion in Plans and CAP. proposal of new ones. - Influential European
biomass in Plans |environmental WT10.b —To transfer to the organisms.
and CAP restrictions. agriculture sector and the - DG-AGRI, MEPs
Administration.
S0O9 S16: There existaneed |SO9 - To encourage the S09.a —To prepare a Good - Agriculture sector, R+D
To elaborate a of pruning removal elaboration of a Good Practice |Practice report for APPR biomass |centres. Yes
Good Practice O11: New policies Guideline by the utilization. - Political parties and (T.4.3.,T.2.3)
Guideline influencing in wastes Administration in order to be  |SO9.b — To transfer this report and | Administration.
management included in future wastes its main conclusions to the
(Aragdn/EU) regulation. Administration.
S08 S4: There is a strong SO8 — To develop promotion S08.a — Preparation of the - Environmental
Plans of APPR use |agriculture sector in plans in order to increase APPR |proposal for a Strategic Plan to department, agriculture
promotion Aragén biomass use in the agrarian promote APPR (funding, department, Yes
Al1.27
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04, 010: Heat from sector. promotion, etc.). Administration. (T.4.3.)

biomass is increasing S08.b — Campaign of information |- Political parties,

(plans and district and transfer to the sector and members of the

heating) Administration. Government.
WO05 W4: PARP is not WO5 — To promote APPR in WO5.a —To review Renewable - Environmental Yes
Increasing the regulated order to be considered in Energy policies and regulation that |department, agriculture (T.4.3))
APPR presence in |W14,W15,W16: PARP is |Energy Plans and regulations. |actually define biomass use (to department,
Plans and usually not considered in make specific reference to APPR | Administration.
Regulations Plans biomass) - Political parties,

04, 010: Heat from WO5.b — To transfer regulation members of the

biomass is increasing and policies that could include Government.

(plans and district specific references to APPR - Energy sector.

heating) biomass.
wo7 W14: Few control WO7 —To avoid bad practices |WO7.a—To identify bad practices |- Environmental Yes
Control measures |measures using APPR biomass that could |in order to increase control department, agriculture (T.4.3))
to avoid bad 012: More restrictive increase pollutants emissions. |Administration (outdoors burning, |department,
practices using environmental policies varnish wood burning, particle Administration.
APPR biomass 013: More restrictive emissions, etc.). - Political parties,

GHG emissions WO7.b —To transfer to the members of the

regulations Administration and authorities. Government.

- Energy sector.
WT4 W9: Scarce profitability |WT4 —To promote a fairer WT4.a —To identify bad praxisin |- Agriculture department,
To promote fair |W14: Few control framework for the agriculture |APPR collection. Administration.
competition in measures works companies in order to WT4.b — To prepare a report with |- Political parties,
the agriculture T14: Black economy assure competition in APPR the main measures for the members of the No
sector collection. Administration. Government.
- Agriculture sector.

WT2 W4: APPR is not WT2 —To achieve APPR own WT2.a —To identify directives and |- IDAE
APPR own regulated measures and regulations (no |regulations that can affect APPR |- Industry department Yes
regulation T5,T6: More restrictive | as forest biomass) utilization and classification. - EU Energy sector (T2.4,7.4.3)

emissions Directive for
boilers

WT2.b — To transfer potential
problems regarding APPR biomass

- DG-EN
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T7: No regulation, no
standardization

use if it is not considered in a
proper way in the new regulation.

ACTION LINE: To overcome technology and biomass market barri

ers

Strategies/ Items Objectives Actions / Activities Actors engaged/ Targeted Already
Targeted action stakeholders include in
type “uP_running”?
(YES / NO)
w03 W1: No specialized WO3 —To promote the WO03.a - To identify the main - Grinders, chippers, balers No
Development of |collection machinery development of new treatment |technical lacks in the current manufacturers
new collection W2: Scarce experience in |technologies according to collection and treatment - Research centres and No
and treatment the agriculture pruning |suitable APPR business models. | machinery. universities.
technologies chipped WO03.b — To promote innovative
016: Available financing initiatives.
for innovation
Wwo011 WS5: Scarce APPR WO011 - To promote the WO11l.a - To identify the - Boiler manufacturers No
Development of |biomass combustion development of new APPR requirements of the combustion |- Research centres and
new APPR technology biomass combustion facilities in order to use APPR universities.
biomass 016: Available financing |technologies. biomass in an adequate way.
combustion for innovation WO011.b — To promote innovative
technologies initiatives.
WT9 WS5: Scarce APPR WT9 — To promote the WT9.a —To promote R+D - Boiler and cleaning No
Development of |biomass combustion development of new flue gas |WT9.b —To encourage funding for |system manufacturers
new flue gas technology cleaning systems. new flue gas cleaning systems - Research centres and
cleaning systems |T5,T6: More restrictive installation. universities
emissions Directive for
boilers
ST3 S12: Flexible boilers using |ST3 — To promote the ST3.a — State-of-the-art boiler - Manufacturers. No
Promotion of different biomass fuels  |installation of multi-fuel boilers |technology.
multi-fuel boilers |T18: Alternative uses and |in order to energy use of APPR |ST3.b — Campaign of promotion - ESCOs, APPR potential
environmental for multi-fuel boilers utilization. consumers. Yes
restrictions - Society in high potential (T.7.4.)
locations.
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WT8 W3: APPR biomass WT8 — To promote the use of |WT8.a—To show APPR biomass - Large biomass
To promote the |quality is lower and more | APPR biomass to large properties to the large consumers. | consumers. Yes
use of APPR variable consumers in order to create a |WT8.b —To promote demos for - Society. (13.1,T3.2)
biomass in large |T5,T6: More restrictive steady demand. APPR utilization in large - Wastes producers.
facilities emissions Directive for combustion facilities. (T.3.3)
boilers
w04 W12: There is not WO4 —To activate a steady WO04.a — Searching for potential - Biomass consumers with Yes
To develop an enough biomass market |APPR market. APPR biomass consumers. an interest in APPR (T.3.1,,T.3.2))
APPR market 06: QOil price is rising WO4.b —To create a network biomass.
04, 010: Heat from including APPR biomass suppliers |- Biomass suppliers.
biomass is increasing and consumers. - Agriculture sector (waste
(plans and district producers)
heating) - Chamber of Commerce
WT3 W9: Scarce profitability |WT3 - Promotion of agriculture |WT3.a — To identify companies - Agriculture services Yes
Promotion of T14: Black economy services with a seal of quality | making APPR collection or new companies. (T.7.4.,T.7.3)
agriculture for APPR distribution companies with an interest. - Agriculture sector (waste
services with a WT3.b — To give visibility to these |producers)
seal of quality for companies in order to promote - APPR biomass
APPR distribution competition. consumers.
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Please, introduce in this section any reference that has been used to developed the “Sector Analysis and
Action Plan” in your demo region.

(1]

(2]

(3]

(4]

(5]

(6]

(7]
(8]

e Avebiom, 2016. indice de precios de la biomaa (online reporting of biomass prices). Available at:

http://www.avebiom.org/es/ind-precios-biomasa. Accessed to update report of Nov.2016.

e EEA, 2014. Raster data on land cover for the CLC2006 inventory - Version 17 (12/2013). European

Environment Agency. Available at: http://www.eea.europa.eu/

e FEGA, 2016. SIGPAC data on Agricultural Plots Geographical Information System. Spanish Agrarian

Guarantee Fund, from the Ministry of Agriculture and Fisheries, Food and Environment. Data
available by  Aragdn Geographic Institute on  june 2016. Available at:
http://idearagon.aragon.es/portal/

e IDAE, 1999. Plan de Fomento de las Energias Renovables 2000-2010 (Renewable Energy Plan 2000-

2010).

e IDAE, 2005. Plan de Energias Renovables 2005-2010 (Renewable Energy Plan 2005-2010, review of

the previous plan 2000-2010).

e IDAE, 2011. Plan de Energias Renovables 2011-2020 (Renewable Energy Plan 2011-2020). Available

at: www.idae.es

e IDAE, 2016. Informe de precios de la biomasa para usos térmicos (report on biomass prices for

thermal applications). Reports Nr3 to Nr6. Available at: http://www.idae.es. Accessed in December
2016

e MAPAMA, 2016. Sectorial reports of ESYRCE (Encuesta sobre Superficies y Rendimientos Cultivos).

Ministry of Agriculture and Fisheries, Food and Environment -MAPAMA. Available at:
http://www.mapama.gob.es/es/estadistica/temas/estadisticas-agrarias/agricultura/esyrce/

e S2biom, 2016. Results logistical case studies. Annexo 2: Aragén. Informe conjunto de Proyecto D3.4

y D3.6. Disponible en: www.s2biom.eu

Sebastian, F., M. P. Cebollada, I. Izquierdo, S. Breto (1997) “Atlas de Biomasa para usos energéticos de
Aragon” (Biomass atlas for Aragdn). Ed. Fundacion CIRCE & Dep. Economy of Aragén Government.
ISBN 84-7753-680-5.

CIRCE, 2006. “Evaluacion del potencial de biomasa residual en los ecosistemas forestales y los medios
agricolas en la provincia de Huesca”. Félix de Azara 2004 Price. Diputacién Provincial de Huesca. Final
Report 2006.

Roldan, L. 2007. La biomasa lignocelulésica procedente de residuos de cosechas en Aragén.

SUCELLOG, 2014. Summary of the regional situation, biomass resources and priority areas of action for
SUCELLOG. Report D3.2. Available at: www.sucellog.eu

CIRCE, 2008. Determination of the real potential of greenhouse emissions reduction in Spain by means
of the cofiring implementation. National research program 2004-2007. Available at: www.fcirce.es
IDAE, 2016. BIONLINE, WEB tool for biomass estimations. Available at:
bionline.idae.es/biomasa/index.php?r=layers/gis

CIEMAT, 2016. BIORAISE. GIS tool for Biomass Resources Assessment in Southern Europe. Available at:
http://bioraise.ciemat.es/Bioraise/

S2Biom, 2016. S2Biom integrated toolset. Biomass supply Europe. Available at:
http://s2biom.alterra.wur.nl/
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[9] Biomass Futures, 2012. Spatially detailed and quantified overview of EU biomass potential taking into
account the main criteria determining biomass availability from different sources. Report D3.3.
Available at: http://www.biomassfutures.eu/

[10] EuroPruning, 2016. Report on environmental evaluation of the supply chain. Parte 3 “Assessment of
sustainable potentials”. Report D8.1. Available at: www.europruning.eu

The following are the stakeholders that have been contacted and interviewed in elaborating the Sector
Analysis and the Action Plan. We are very grateful for their cooperation and they have agreed to be cited.

Person/Department Company/Institution Current role in respect
APPR biomass
Department of Biomass and Wastes IDAE - Institute for Energy Diversification | Funding schemes. Vision
and Saving (Madrid). of Government
Mr. Pablo Rodero Masdemont AVEBIOM - Spanish Bioenergy Association | Represent the interest of
(Valladolid) biomass stakeholders
and sector
Ms. Maria José Murciano REDR — Spanish Network for rural | Third sector, interest of
Development (Madrid) rural areas
Mr. Juan de Dios Escolar / Responsible | Forestalia Renovables (Zaragoza) Potential consumer of
of Energy Crops APPR biomass
Mr.  Sergio Breto Asensio / | Government of Aragdn (Zaragoza) Regulation (energy plans
Responsible of Energy planning service Aragon)
Mr. Hector Filloy Viver Filloy-Viver agricultural service (Mazaledn) | Agriculture service
company
Mr. Chema Alquézar Alquézar / | CERAI Aragén (Centro de Estudios Rurales | Sector  productivo /
Vicepresidente y de Agricultura Internacional) Tercer sector

Beyond the above mentioned stakeholders, the CIRCE and ASAJA do thank all the ideas contributed from the
stakeholders consulted, among them special mention to the participants in the Workshops held in Aragén and
to the pioneers (potential beneficiaries) who kindly expressed their view during the interviews carried out in the
framework of the task 3.1 “ Selection of beneficiaries”.
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biomasa de PARP (podas agricolas y renovacion de plantaciones),
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para la regién demostrativa de ARAGON (ESPANA).

T2.2 PARP Sector Analysis and Developing an Action Plan for the Demo Regions ._L A2.1




Task 2.2. Performing an APPR Sector Analysis and

' bocument: Developing an Action Plan for the Demo Regions
JiZrunning Author: = CIRCE Version:
Reference: Date: 30/05/2017

Contenido

A. Marco regional para 1a biomasa de PARP ... sesssss e ssessesssssssssessessesssssens 3

B. Potencial regional y disponibilidad de biomasa de PARP..............essssssenns 5

C. Potencial regional para conseguir un aprovechamiento de la biomasa de PARP......................... 8

D. Barreras para comenzar a utilizar Ia biomasa de PARP............vvncsnncrsresssressssessssessssesssseees 13

E. marco regulatorio e instrumentos disponibles para promover el uso de PARP....................... 19

F. Financiacidon, mercado de la biomasa y consumidores de energia..........cccooerrevrreereererneereennenn. 24

G. resumen del aNAlISIS DAFO ... s s s sssssans 29
BIBLIOGRAFTA ... ceueeuueeueessseessesssseessessssesssessssesssas s s s s s s8R R LR ER SRR R AR R R 43
REFERENCIAS A ESTUDIOS DE POTENCIALES DE BIOMASA (TABLA 3) ..ceutereeueeeseeseeessessesssseesesessssssesssssssssssssessans 43
A GRADECIMIENTOS tt1ueuseusessesssessessessessssssessessessssssessessessssssesses sesssssssssessesssssssssessesssssssssessesssssssssessesssssssssessessssssssssssesssssssasesnes 44

A2.2



Task 2.2. Performing an APPR Sector Analysis and

D bocument: Developing an Action Plan for the Demo Regions
<« ufZrunning Author: = CIRCE Version:
Reference: Date: 30/05/2017

A. Marco regional para la biomasa de PARP

Aragén es una Comunidad Autéonoma de Espafia ubicada en la zona noreste y que comprende el tramo
central del valle del Ebro, los Pirineos centrales y las Sierras lbéricas (ver figura 1). Esta situada en el norte
de Espafia, y limita por el norte con Francia (Languedoc-Roselldn-Mediodia-Pirineos), por el oeste con las
comunidades auténomas de Castilla-La Mancha, Castilla y Ledn, La Rioja, Navarra y por el este con Cataluia
y la Comunidad Valenciana. La superficie de Aragén es de 47.719,2 km? de los cuales 15.636,2 km?
pertenecen a la provincia de Huesca, 17.274,3 km? a la provincia de Zaragoza y 14.808,7 km? a la provincia
de Teruel. El total representa un 9,43 % de la superficie de Espafia, siendo asi la cuarta comunidad
auténoma en tamano.

Aragon cuenta con 1.308.563 habitantes (2016) siendo una de las cuatro comunidades con menor densidad
de poblacién. El 73% de la poblacion aragonesa se concentra en la provincia de Zaragoza. Su economia
tradicional perteneciente al sector primario con predominio de los cultivos de cereales y forrajeros,
apoyados por una cabafa ovina importante, se ha visto muy modificada en los Ultimos afos por el ascenso
imparable del sector industrial, de servicios y comercio, seguido del turismo. A estos efectos resulta
destacable el papel de Zaragoza y su capacidad comercial y logistica en el sector noreste peninsular.

Zonas de cultivo permanente en
Aragén:
Bl Frutales
BB Olivares
@ \Vifiedos
Zonas con varios tipes

Figura 1. Aragdn. lzda: Localizacion geografica de la regidén de Aragén. Dcha:
Localizacion geografica de las principales zonas de cultivo permanente de Aragén

La figura 1 muestra la distribucién geografica de los principales cultivos lefiosos en Aragén (conforme a la
distribucién de usos del suelo de Corine Land Cover, publicado por EEA, 2014) Dentro de la comunidad
auténoma de Aragdn, la mayor superficie de cultivo permanente pertenece al almendro, con 63.833
hectdreas de secano y regadio. Seguidamente, el olivo ocupa mas de 44.000 hectdreas y el vifedo 32.000.
Respecto al frutal, de las 36.000 hectédreas cultivadas, 12.000 pertenecen al melocotonero y 7.000 al
cerezo, siendo éstas las especies mas representativas. La Tabla 1 recoge los datos de superficie de cultivo

T2.2 PARP Sector Analysis and Developing an Action Plan for the Demo Regions 1 by A2.3



Task 2.2. Performing an APPR Sector Analysis and

bocument: Developing an Action Plan for the Demo Regions
JrZrunning Author: = CIRCE Version:
Reference: Date: 30/05/2017

conforme a las declaraciones PAC (promedio de superficies en el periodo 2009-2013), asi como la
tendencia, si se ha producido un aumento de la superficie cultivada (tendencia positiva) o una disminucién
(tendencia negativa). La tabla 2 muestra el resumen por grupos de cultivo.

Tabla 1. Superficies por grupo de cultivos permanentes en Aragdn conforme a declaraciones de superficies cultivadas de la PAC
(promedios 2009-2013)

Secano Regadio TOTAL
Olivo 37.704 6.766 44.470
Viiledo 28.075 4.034 32.109
Frutal seco 60.303 3.778 64.081
Frutal dulce 6.827 29.459 36.286
TOTAL 132.910 44.037 176.948

Tabla 2. Superficies por especie de cultivos permanentes en Aragén conforme a declaraciones de superficies cultivadas de la PAC
(promedios 2009-2013), y tendencias detectadas.

ESPECIE SECANO REGADIO TOTAL Te":;::'a 3
OLIVAR Olivo 37.705 6.766 44.470 +5,0%
- Vina vino 28.040 3.968 32.008 -9.2%
VINEDO Uva de mesa 35 67 102 +32,7%
Almendro 60.221 3.612 63.833 Estable
FRUTAL SECO Nogal 82 166 248 +13,6%
Melocotonero 1.317 10.703 12.019 +12,6%
FRUTAL DULCE Nectarina 481 6.132 6.613 +20,9%
Albaricoquero 123 1.302 1.425 +46,8%

DE HUESO
Cerezo 4,110 3.072 7.182 +2,1%
Ciruelo 290 852 1.142 -8,9%
FRUTAL DULCE Peral 245 3.981 4.226 -20,9%
DE PEPITA Manzano 169 3.329 3.498 -11,1%
OTROS Otros frutales 93 88 181 +8,4%
TOTAL 132.911 44.038 176.948 Estable

Al observar la tabla 2 por especies, se puede apreciar importantes superficies de olivar, vifiedo y almendro
principalmente. Cabe destacar el aumento en la superficie declarada de olivar, en contraposicién a un
retroceso en la de vid. Los frutales de hueso presentan una tendencia a la expansion, mientras que los de
pepita estdn en un periodo de contracciéon. El almendro, estable conforme muestra la tabla, esta siendo
objeto de un aumento en estos ultimos afios en Aragdn, con nuevas plantaciones de almendro en regadio
entrando en produccidon. Conforme muestra la tabla, la superficie de cultivos permanentes viene a
mantenerse estable, lo que en principio hace prever que el potencial productivo de residuos de podas
agricolas y renovacidn de plantaciones no esté sujeto a una tendencia al alza o a su paulatina reduccion.

En cuanto al tamanio de las parcelas, se hace patente una atomizacién de las mismas al realizar un analisis
de las parcelas agricolas declaradas segun el sistema SIGPAC (FEGA, 2016). En este sentido CIRCE realizé un
analisis del tamafo de parcela de los cultivos permanentes en Aragdn (S2Biom, 2016) observandose que el
11% de las parcelas son de menos de 0,25 ha, el 34% entre 0,25 y 1ha, el 25% entre 1y 2,5 ha y tan solo el
30% de mas de 2,5 ha. El tamafio de parcela tiene importantes implicaciones en la organizacién de la
recogida mecanizada, asi como en la organizacion de los agricultores de cara a realizar recogidas
coordinadas del residuo.
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En cuanto a las formas de cultivo en Aragdn, existen varios trabajos de estadistica agraria realizados por el
Ministerio de Agricultura y Pesca, Alimentaciéon y Medioambeiente (MAPAMA, 2016), que proporcionan
datos sobre la distribucidon de formas de cultivo y variedades de frutales, vid y olivo en Espafia. Se trata de
los informes ESYRCE (Encuesta sobre Superficies y Rendimientos Cultivos), que ademas de aportar datos
estadisticos de superficies y rendimientos, provee algunos informes sectoriales: para vid y olivo en 2012,
para frutales en 2007, y para fruto seco en 2005. Incluye datos segun variedades, tipo de regadio, densidad
de plantacidn, edad entre otros.

Lo mas relevante, una tendencia en aumento de la espaldera en vid, que ya supera en Aragén en 2012 el
30% de la superficie. Asi mismo un mantenimiento de la cubierta generalmente por laboreo minimo o
tradicional. No se aplica cubierta vegetal, o en todo caso, vegetacion espontanea. Resefiable porcentajes en
produccién del 90% de la superficie total en general.

Potencial de biomasa de PARP en ARAGON

La biomasa potencial tedrica de PARP consiste en la cantidad total de residuos de podas y arranques que se
generan en un territorio. Dicho potencial tedrico ha sido hallado por multiples estudios, tal y como se
presentan en la tabla 3. Generalmente se basan en estimar una cifra de potencial a partir de la superficie
cultivada (hectareas). Para ello se utilizan indices de produccién de biomasa, también llamados “ratios”,
que se expresan en unidades de t/ha/afio. Multiplicando la superficie de un cultivo por el valor del ratio se
obtiene el potencial tedrico.

Se han encontrado multiples fuentes de informacién. Por un lado, estudios realizados en Aragdn, basados n
estadisticas de los servicios regionales de estadistica o informacién geografica, y con ratios obtenidos en de
campo o a través de una consulta a gentes del sector. Por otro lado, estudios que se realizan para toda
Espafia (con resultados desagregados por regidn), generalmente basados en datos de superficies
publicados por los servicios de estadistica del ministerio de agricultura o del instituto nacional de
estadistica, y que usan un Unico ratio de produccién de residuo para toda la geografia. Y finalmente
estudios de dmbito Europeo, basados en estadisticas de Eurostat o Faostat, y generalmente (excepto el
caso de EuroPruning), con un unico valor de ratio por especie para toda Europa. Los resultados se muestran
en la Tabla 3 expresados en toneladas de materia seca (peso del residuo sin humedad).

Tabla 3. Potenciales tedricos de biomasa de podas en Aragdn de acuerdo a diferentes fuentes de informacion (t m.s./afio)

Frutal Frutal

Estudio Ref* Vifiedo Olivo Citricos TOTAL
seco dulce

Estudi Atlas biomasa 1997 [1] 36.724 | 19.854 13.825 14.907 0 85.310

basados on | LIENOStrum/Felix de 2] 60.084 = 47.557  34.029  59.529 201.199
datos de la Azara

region Luis Roldan 2007 [3] 61.874 | 137.164 32.940 154.825 0 386.803

SUCELLOG (4] 86.022 78.761 27.323 83.739 0 275.845

Estudios con ACVCOCO [5] 63.281 54.235 69.315 93.249 0 280.079

Zt:;z:ffl;f: Bionline | [6] n.d. n.d. n.d. n.d. nd. | 780.507

por pais Bioraise | [7] 40.109 9.650 92.855 n.d. n.d. 142.614

Estudios con S2biom | [8] 101.000 | 58.000 n.d. 69.000 | 35.000 263.000

caracter Biomass Futures [9] 99.324 | 83.723 181.416 78.230 442.693

europeo EuroPruning 2016 [10] 34.987 55.601 38.555 73.981 0 203.124

*Ver referencias en apartado de Bibliografia; n.d.: no determinado
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A la vista de la tabla se pueden apreciar importantes desviaciones entre estudios. La desviacion s algo
esperado dado que los datos de partida de cada estudio son diferentes, si bien se esperaria una cierta
concentracién alrededor de un valor promedio. Este valor, si se descartan los valores de los dos estudios
mas divergentes, estd en unas 274.000 t de materia seca de podas agricolas anualmente. También es
posible apreciar que en algunos estudios a escala europea las estadisticas bases son poco exactas, ya que
definen superficies de citricos para la regidén, siendo que son inexistentes, lo que pude ser debido a un
inadecuado tratamiento de los datos y de su clasificacion.

Debe tenerse en cuenta que estos valores corresponden al potencial de podas anuales. Sin embargo no
contabilizan la biomasa de re-estructuracién de copa, los topping (poda en altura) o la madera de podas de
injerto. El Unico que tiene una estimacién de dichos tratamientos es el proyecto Biomass Futures, cuyo
potencial, como se ve, es mayor que la mayoria de estudios. Por ello el potencial puede ser mayor que el
gue se estima como promedio en los estudios presentados.

La biomasa de renovacidn de plantaciones no ha sido estimada por ninguno de los estudios anteriores para
Aragén. De hecho no se ha encontrado ningun inventario o estimacidn al respecto. La dificultad radica en
dos factores. El primero que la cantidad de biomasa que se puede obtener por hectarea cuando se arranca
una plantacién depende no sdlo de la especie, su vigor, la zona, el clima, etc., sino también de su edad y de
la preferencia del propietario en mantener el tamafio del arbol/pie en una manera adecuada para facilitar
la recoleccién del fruto. Por otra parte los ensayos para pesar la produccién son mucho mas intensivos en
esfuerzo que los de medicion de podas, y de alli que existan escasos datos. Finalmente la tendencia al
arranque de plantaciones estd sujeto a politicas de reconversién varietal y a tendencias del mercado. Y
estas pueden variar de un periodo a otro (varios afios con tendencia a arranque y cambio de variedades, y
periodos de menor ritmo de arranque). El proyecto S2Biom realizé un trabajo centrado en el andlisis del
potencial tedrico en Aragén (S2Biom, 2016) cuyo resultado indica un potencial equivalente a unas 100.000
t anuales de materia seca de la parte aérea de los arboles, y unas 50.000 t/afio de la parte de tocén y raices
(s6lo madera, sin tierra).

Disponibilidad de biomasa de PARP en ARAGON

Actualmente la biomasa de podas agricolas no presenta tan apenas ningln uso alternativo definido. Sélo
destacable el uso de la rama gruesa para lefia en algunos casos, y principalmente en podas bienales o en
podas de estructuracién de copa o de altura, que se llevan a cabo cada cierto afos, y que descargan el arbol
de madera con didmetros de interés para uso como lefia. Es por ello que de las podas anuales varios de los
estudios citados previamente (SUCELLOG, ACVCOCO, Lignostrum/FELIX Azara, S2biom y EuroPruning)
proponen para las podas una escasa competitividad por el recurso. Se considera que apenas entre el 2 y el
10% de las podas anuales estd siendo utilizado para otros usos.

Se trata por tanto de un recurso sin un aprovechamiento claro pero que debe ser retirado de las
plantaciones agricolas para facilitar el transito de los tractores en la aplicacidn de fitosanitarios, o bien con
la finalidad de evitar la proliferacion de plagas (olivo y vid principalmente). Es por ello que la practica
habitual suele ser la retirada del campo para la quema del mismo, una vez obtenidos los permisos
pertinentes por parte de la autoridad medioambiental local. Este hecho choca con la situaciéon en otros
paises, como Francia, Alemania, Holanda, Eslovaquia, Eslovenia o Polonia, donde la quema es una practica
muy marginal, como constatan datos de EuroPruning (Referencia D3.1). En concreto en Francia lleva
prohibida la quema agricola desde hace cinco afos, pero se va prorrogando la transitoriedad de la medida,
ya que no es posible darle salida a la poda.

Una practica bastante extendida es el picado de la poda a suelo. Esta puede integrarse con la tierra a través
de arados superficiales, junto con la hierba que crece en superficie con el objeto de mejorar la estructura
del suelo y su contenido en materia orgdnica. Sin embargo no siempre se practica con este animo, sino
como medio de eliminar el residuo de una manera sencilla, y que permite cumplir con la condicionalidad de
las medidas ambientales de la PAC.

En cuanto a la biomasa de arranques, el tronco es habitual que se use para lefia, mientras que ramas y
tocdn se dejan en campo y se queman en montones. En algunas zonas ni siquiera se aprovecha la lefia, ya
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que se prefiere amontonar el arbol completo para la quema, ya que asi se favorece una quema mas
competa, pues las raices pueden dar problemas y no terminar de quemar por completo. Arrojar cifras de
disponibilidad es aventurado y debe observarse las practicas en cada zona, ya que en Aragdén se ha
constatado diferentes practicas segln la zona.

Una problematica asociada a la gestion de las podas y arranques es el pequefio tamafio de las parcelas, tal
como se comentaba en el apartado anterior. A través del estudio de la logistica para biomasa de arranques
realizada por CIRCE en el proyecto S2Biom para Aragon (S2Biom, 2016) se observé que el establecimiento
de servicios de recogida de arranque, y que precisa la movilizacién de maquinas de gran tamafio, no puede
aplicarse a la mayoria de la superficie de cultivos permanentes, y que por ello la movilizacidon de una parte
importante del potencial requeriria esquemas alternativo, como puntos locales para que el agricultor
deposite tronco o raices arrancadas, y que a partir de estos puntos se establezca la organizacion del
triturado y transporte

Una problematica que ha podido constatarse para obtener el material es la dificultad de cambiar el modo
de gestién de las podas y arranques por parte de una parte importante de los agricultores, asi como una
dificultad en el entendimiento con posibles empresas que se dediquen a darle una salida comercial al
residuo. Siendo las operaciones de recogida y tratamiento costosas, existe una disputa por obtener rentas
por parte del agricultor, y por cobrar una tasa de servicio por parte de la empresa prestadora del servicio.
En cualquier caso merece la pena revisar el apartado de barreras, donde se entre en detalle en las barreras
organizacionales y estructurales para el aprovechamiento de la poda en Aragén.

La biomasa de PARP en planes energéticos en Aragén

De los planes energéticos en Aragdn, sélo el de 1992 cuenta con un analisis de biomasa que incluye el
potencial de podas agricolas. Sin embargo en los planes posteriores de 2004 y 2013 no se realizé ningun
inventario, por considerar mas apropiado centrar objetivos acordes a los planes nacionales, estado de
avance y madurez de los sectores, y no tanto basados en disponibilidad de recursos.

En cuanto a los planes de Energias renovables para Espaiia, alli si que se ha considerado la biomasa de
podas agricolas en el plan 2000-2010 (IDAE, 1999), en su revision de 2004 (IDAE, 2005) y el plan actual para
el periodo 2011-2020 (IDAE, 2010). Sin embargo no se considera la madera de residuos agricolas de
arranques. En estos planes aparece la poda agricola como un recurso con cierto potencial pero dificiimente
aprovechable, debido al caracter estacional y heterogéneo de los residuos, la elevada dispersién de las
explotaciones generadoras del recurso y la ausencia de pretratamientos especificos adecuados. No
obstante, se hace ya mencién a la necesidad de normativas mas restrictivas respecto a la permanencia de
estos residuos en los cultivos o a su quema en el campo. Se proponen ademas medidas de fomento para el
desarrollo del recurso en los préximos afios como la mejora en la mecanizacion de la recogida de la
biomasa, programas de ayudas a la adquisicion de maquinaria de recogida, transporte y tratamiento vy el
establecimiento de contratos tipos para la adquisicién de la biomasa. En cuanto a los objetivos energéticos
que se propusieron en el plan de fomento de 2005-2010, se preveia un aporte en energia primaria de las
podas agricolas de 670 ktep y de 100 MW de potencia eléctrica instalada para 2010. Estos objetivos fueron
actualizados en el Plan de 2011-2020, si bien no se desglosa el objetivo para la biomasa de residuos
agricolas de podas, y se presenta un objetivo conjunto de incrementar el uso de 3,5 millones de toneladas
de residuos agricolas al afo (incremento 2006-2020).
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En Aragon la situacién marco en la produccién de vid, olivo y frutal es muy variable entre zonas. A
pesar de que sea dificil establecer una vision agregada de conjunto, la siguiente tabla muestra los

principales tipos

de actores

aprovechamientos de biomasa de PARP.

Pequefios agricultores
Agricultores con mayor
extensién de tierra
Cooperativas
Agroindustrias

Gestores de residuos
Empresas de servicios
agricolas

Empresas forestales

gue pueden participar en

CALOR

e Granjas

e Ayuntamientos
e Agro-industria
e Particulares

e ESEs
ELECTRICIDAD

e Futuras plantas

la configuracion de nuevos

Ayuntamientos
Servicios de desarrollo
de las comarcas

e Grupos de desarrollo
rural

e Asociaciones agricolas

Sin ser generadores del
residuo, las empresas de
servicios agricolas, u otros
agentes podrian involucrarse
en tareas de recogida de la

Adicionalmente
consumidores finales asi
como productores del
residuo podrian
involucrarse

Particulares y agro-
industria podrian
consumir, generando
iniciativas de ciclo cerrado

biomasa en campo

La mayor carencia en Aragdn estd del lado del consumo. No hay grandes ni medianas plantas de
aprovechamiento de energia. Existen tres grandes plantas en tramitacién (Grupo Forestalia) pero
su operacion no se espera a corto plazo, por lo que no se puede contar con un gran consumidor
capaz de integrar multiples tipos de biomasa en sus instalaciones.

Mds aun, las instalaciones existentes son de pequefa y mediana potencia, preparadas para
combustibles de facil trasiego como la astilla forestal, la cascara de almendra, el orujillo seco o los
pellets. Por este motivo el lado de la demanda es un aspecto débil en Aragdn, y por tanto es
preciso que cualquier iniciativa nueva asegure la parte de la demanda.

En este sentido la demanda por parte de agro-industria puede ser una clave para desbloquear la
situacion inicial, a través de instalaciones existentes en Aragdn como secaderos de maiz o
deshidratadoras de alfalfa. El sector ganadero tiene una alta actividad en Aragon, y por ello puede
ser un actor estratégico, alineando al sector ganadero para que en zonas fruticolas, vitivinicolas u
olivareras se comience a consumir biomasa de PARP. Industrias como las almazaras, los
cremogenados, el procesado de almendra o las bodegas y destilerias, son también piezas claves
para desbloquear la situacidn.
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Los ayuntamientos de poblaciones ubicadas en zonas de alta producciéon de biomasa de PARP,
pueden actuar como dinamizadores y agentes integradores, promoviendo las primeras calderas
alimentadas con este tipo de biomasa.

Otra carencia es la existencia de empresas de servicios especializadas en la recogida de madera de
PARP. En Aragdn se estd en una situacidn “cero” en cuanto al uso de este tipo de biomasa. Asi que
cualquier iniciativa implica que todos los actores de la cadena parten de cero (sin experiencia
previa).

Se considera que los actores mas influyentes pueden ser los ayuntamientos, si dan el paso
ejemplar de comenzar a usar la madera de podas y arranques. Asi mismo, partiendo de una
situacidon “cero” de produccién y consumo de biomasa de PARP, las ESEs pueden tener un rol
fundamental, si ofrecen suministro estable y nuevas instalaciones adaptadas a biomasa de PARP a
sus nuevos clientes. Pueden deshacer el circulo vicioso de la carencia de demanda y oferta.

Estado de la red de actores. Vision.

Actualmente no existe en Aragdn una red que aglutine a los agentes interesados en la utilizaciéon
de la biomasa de PARP. Crear una red operativa va mds alla de crear una red de contactos, y
precisaria por un lado un esfuerzo en su creacién y mantenimiento, y por el otro, dotarla de una
forma que resulte adecuada y de interés a todos sus participantes, no siempre acostumbrados a
trabajar en red. Hoy por hoy el despegue de la biomasa de PARP en Aragdn parece que pueda
requerir primero del establecimiento de varias relaciones bilaterales o pequefias redes en zonas
donde se comience, por primera vez, a utilizar la biomasa de PARP. Y a partir de entonces la
creacién de una red de promocion de uso de biomasa de PARP puede comenzar a tener sentido
operativo. Esto no quita para que pueda generarse un grupo de interés en el tema, gestionado a
través del canal de comunicacién del proyecto uP_running.

No hay una visién unificada, pero lo que se ha visto es un alto escepticismo en cuanto al
aprovechamiento de la madera de PARP. De manera general, y salvando algunas excepciones, el
sector agricola considera dificil y costoso el aprovechamiento de PARP, viendo demasiadas
complicaciones en su gestion como recurso energético respecto a otras practicas habituales de
gestion del residuo. No obstante, durante los talleres llevados a cabo en el marco del proyecto
uP_running, se conté con empresas con experiencia en el tratamiento y valorizacién de la biomasa
de PARP. En tales talleres se ha conseguido que el didlogo no se centre tanto en los problemas
para valorizar la biomasa de PARP, sino en los mecanismos necesarios para desbloquear la
situacién actual.

No se puede hablar de visién de conjunto, o de una visién y misién por parte de los agentes
consultados, ya que ni siquiera se ha constituido una red. Ahora bien, queda patente que hay una
importante labor de sensibilizacion que debe basarse en hechos practicos, en nuevas experiencias,
para generar un cambio en la actual percepcién del uso de biomasa de PARP.

Modelos de negocio
Desde un punto de vista del actor principal en la cadena de valor de la biomasa de PARP, los
modelos de negocio principales que pueden aplicarse en Aragén son:
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Productores Autoconsumo: tanto de un pequefio agricultor como | La recogida y venta libre. Al no haber
de PARP de una cooperativa o agro-industria. En general, | cadenas  establecidas por el
realizando todas las operaciones, o en todo caso, | momento, ni grandes consumidores
subcontratando alguna parte como la recogida o el | que acepten perfiles de biomasa
tratamiento de la biomasa. variados, no se contempla viable que
por ejemplo, una cooperativa recoja
la biomasa para intentar venderla a

un posible consumidor.
Recogida Servicio de recogida de poda: una empresa de | Empresas que se dediquen al alquiler

biomasa en
campo

Transferencia

servicios, o una empresa/cooperativa del sector (fruta,
uva, oliva) establece un nuevo servicio para recoger las
podas. Este servicio se presta al agricultor bajo un
acuerdo previo en la cesion de la biomasa y pago por
el servicio (al menos de una parte de su coste)

Servicio de arranque: se ofrece al agricultor /
propietario de la finca el arranque y la restauracion de
la parcela, con una rebaja respecto a un servicio
habitual de arranque, gracias a la renta que se pueda
obtener de la biomasa.

Alguiler de magquinaria: para reducir la incertidumbre,
que previene nuevas iniciativas, que dependen de
adquirir nueva maquinaria. Que los propios fabricantes
tengan lineas de alquiler, puede permitir el avance del
sector. Es un modelo a trasladar al sector de
magquinaria.

Vertedero verde (punto intermedio de recogida):
establecido por ayuntamientos, requeriria de unos dias
de apertura, en los que un alguacil pudiera gestionar
un control en las zonas de descarga y del tipo de
material acarreado. Como centros de acopio, permiten
el desplazamiento de gestores logisticos o de residuos
para transformar y dar salida al material.
Alternativamente podria ser privado, pero implicando
costes de manejo y quizad solicitando una tasa de
deposito.

Centro logistico multipropdsito: promovido por
entidad publica, por un gestor de residuos (en sus
instalaciones) o a través de UTEs, se encargarian de
recoger/aceptar multiples tipos de biomasa. Podrian
hacer tratamientos de afino y mezcla para obtener
biomasa adecuada segun el tipo de cliente.

de maquinaria de PARP. Existe una
alta incertidumbre al comenzar una
recogida de biomasa de PARP.

El riesgo podria asumirse por parte
de los fabricantes. O bien empresas
con gran volumen de alquiler de
maquinaria, que inicien una nueva
linea asociados con un fabricante.

Establecimiento de un centro
logistico que reciba la biomasa de
PARP. En Aragdn ni siquiera existen
centros logisticos de biomasa.
Existen distribuidores de mediano
tamario, o gestores de residuos. Pero
aun en instalaciones existentes,
requiere una alta implicacion de los
actores locales que lleven al centro
su biomasa. En el momento actual
no es factible. Una vez arranque el
uso de biomasa de PARP podria ser
un modelo a considerar.

Consumidores

Oferta de calor: las ESEs pueden ofrecer servicios de
calor, no de suministro de biomasa. Es asi que una vez
aceptados los términos, el cliente solo paga la cuota, y
la ESE se encarga de instalacion y mantenimiento. En
ese caso la ESE puede asumir la instalacién de calderas

policombustibles, alimentadas parcialmente con
biomasa de PARP.
Consumo dedicado de biomasa de PARP: solo al

alcance de los ayuntamientos. Precisa de una
seguridad de suministro, y afrontar unos costes vy
riesgos que una entidad privada posiblemente no
asumiria.

Crear una instalaciéon de consumo
exclusivo de biomasa de PARP y que
no provenga de autoconsumo no es
una opcion en el momento actual.

Tampoco lo es que el consumidor
organice las tareas de recogida y
transferencia de la biomasa de PARP
hacia sus instalaciones (que controle
la cadena como parte de su negocio).

A2.10



Task 2.2. Performing an APPR Sector Analysis and

bocument: Developing an Action Plan for the Demo Regions
—running Author: = CIRCE Version:
Reference: Date: 30/05/2017

En la situacidon actual aragonesa, sin apenas consumidores preparados y/o concienciados para el
uso de biomasa de PARP, los modelos de negocio tienen que incluir el minimo nimero de agentes
en la cadena, y tener siempre el consumo bien asegurado. Es por ello que cualquier modelo de
negocio que se instaure debe incluir como una actividad clave la apertura y fidelizacién de Ila
demanda de la biomasa generada. Es por ello que el modelo de autoconsumo es, de lejos, el que
puede ser mas facil promover e instaurar.

Iniciativas como las de empresas que prestan servicios de recogida de podas o de arranque de
plantaciones solo tienen sentido si la iniciativa es llevada a cabo por agentes locales que tienen
buenas conexiones con el sector de la agroindustria y/o ganadero, y pueden trabajar durante el
lanzamiento de su iniciativa en dos direcciones: atar contratos de servicio, y apalabrar consumos.

Respecto al caso de modelos de negocio para consumidores, se desestima que un gran
consumidor pudiera organizar toda la cadena de aprovisionamiento de importantes cuantias de
biomasa de PARP hacia una nueva instalacidn. Aunque esta iniciativa puede ser afrontada por
grandes empresas con experiencia e interés en un tipo determinado de biomasa, existen muchas
barreras no técnicas, y mientras no se demuestre al sector que la biomasa de PARP es factible,
poniendo en marcha algunos aprovechamientos, este esquema es inviable por aspectos mds bien
de caracter social. Podria funcionar, en todo caso, con una planta en operacién basada en otro
tipo de biomasa, y comenzando a alinear a empresas intermediarias que organizaran el suministro
desde zonas concretas, estableciendo asi una red de suministro basada en multiples proveedores
zonales.

Se estima que no hay realmente una carencia real de actores para poner en marcha nuevas
cadenas de biomasa. Lo que ocurre es que no estdn preparados, o concienciados de la
oportunidad, o de cémo comenzar una iniciativa. Sin embargo, se ha apuntado alguna figura como
grandes centros logisticos de multiples tipos de biomasa, empresas dispuestas a pasar a recoger
residuos de pequeiios agricultores, consumidores con interés en la biomasa de PARP, ESEs con
garantias para instalar biomasa de PARP, Uniones Temporalees de Empresas (sector agro + sector
energia), o empresas de maquinaria que no solo vendan, sino que alquilen .

Principal producto a obtener de la biomasa de PARP

El principal producto identificado en los modelos de negocio es la astilla, a competir en precio con
la astilla forestal. La astilla de PARP tiene algunas componentes en su valor que la astilla forestal
no tiene: la biomasa de PARP genera riqueza local, no afiade presién a la explotacion de recursos
forestales, evita problemas locales de contaminacién (quemas incontroladas). Desde un punto de
vista, el consumidor local puede entender que tiene un valor emocional, o intangible respecto a la
astilla forestal. En términos practicos, salvo instalaciones demostrativas (p.ej. lideradas por un
ayuntamiento) la biomasa de PARP debe ser competitiva en precio respecto a la astilla forestal.

Se ha valorado por algunos pioneros la produccion de briquetas o pellets. Aportan un combustible
mas estandarizado y mas facilmente manejable por los consumidores. Sin embargo, afiade unos
costes que hacen que el producto no sea competitivo en precio con la astilla forestal. Entra
entonces a competir con el pellet y la briqueta forestal. En el ambito del pellet puede integrarse
en mercados de pellet industrial, ya que en el doméstico puede dar problemas a los usuarios. En el
caso de las briquetas puede ser competitivo en estufas domésticas frente a la briqueta de serrin
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de aserradero, y en el ambito industrial y de mediana potencia, competir con pellets o briquetas
forestales.

La integracion de etapas de peletizado y briqueteado conlleva una incertidumbre y coste adicional
al sistema. Asi que debe sdlo afrontarse en el caso Unico de que se haya identificado y asegurado
el consumo de los pellets o briquetas producidos. No se considera por ello como un producto
clave para Aragén por el momento, lo cual no quita para que puedan tener lugar iniciativas
singulares que se basen en la briqueta o el pellet de PARP.

A2.12



Task 2.2. Performing an APPR Sector Analysis and

bocument: Developing an Action Plan for the Demo Regions
—running Author: = CIRCE Version:
Reference: Date: 30/05/2017

Barreras técnicas

Biomasa de PARP tiene caracteristicas muy variables de calidad (humedad, tierra) segin cémo se
ha obtenido y gestionado.

La calidad de la biomasa obtenida esta sujeta a una mayor variacién y a una menor calidad que la
astilla forestal.

Cantidad producida por hectarea muy variable, y/o desconocida.

Modelos para recogida de poda: muchos inmaduros (costes O&M, impactos en motor del tractor).
Parte de la maquinaria de recogida y/o tratamiento no especifica para PARP (ramas, tocones).

La manipulacién y tratamiento de los tocones para obtener astilla resulta complejo, costoso y
ademas existe una ausencia de modelo de referencia.

La combustién de la biomasa de PARP en calderas de biomasa convencionales necesita algunas
adaptaciones previas (alimentador de tornillo, valvula rotatoria, movimiento de la rejilla, etc.) y
dispositivos mas robustos.

La combustidon de biomasa de PARP en instalaciones ya existentes requiere la adaptacién de los
parametros de operacién de la instalacion.

No existe modelo especifico de calderas o equipos para madera de PARP. En todo caso algunas
calderas flexibles para varios combustibles.

Barreras culturales

Resistencia al cambio en la gestion de residuos de PARP: actualmente, si no se fuerza el cambio, se
seguiran realizando practicas de quema.

Los agricultores quieren pocas complicaciones con la gestidn de podas, lo que limita la organizacién
de la recogida coordinada por parte de un tercer agente.

Existe un desconocimiento acerca del uso que puede tener la biomasa de PARP, o cémo aplicarlo.
Desconocimiento de lo que esta ocurriendo en el resto de Espafia y Europa con respecto a la
biomasa y particularmente a los residuos de PARP.

Se percibe por parte de los pequefos agricultores principalmente, que es dificil sacar las podas del
campo.

Hay una creencia de que este tipo de biomasa (especialmente la madera de podas) nunca serd mas
barata que las astillas de madera forestal.

Tendencia a no contabilizar el coste actual de gestidn de la poda (triturado, o empuje, amontonado
y guema). Cuando se plantea una extraccion para energia si que se empieza a pensar en cada coste
originado, no en los evitados.

Los agricultores no consideran los costes incurridos por ellos mismos para el manejo de la poda, de
manera que en algunas zonas prefieren incurrir en esos costes, que pagar a un tercero una parte de
los mismos (generando un ahorro al agricultor).

Percepcidon de que si se vende la madera de PARP, alguien esta ganando dinero. El agricultor puede
pretender no sélo ahorrar sus costes de gestion, sino que le paguen por la madera.

La creencia de que la poda tiene que ser integrada en el suelo por defecto como mejor uso (sin
considerar otros aspectos como el contenido actual de materia organica del suelo, su potencial
impacto como vector para la propagacion de enfermedades, tendencia a retener nitrégeno
temporal, etc.).

Falta de conciencia al respecto de las quemas como una mala practica a evitar desde punto de vista
ambiental.

En ocasiones, no se da valor a lo local de manera que no se entiende el valor intangible que genera
la economia circular y de proximidad.

Falta de conciencia ciudadana.
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La creencia de que "en Espafa estamos en la cola de Europa" (de alguna manera se asume que la
mala gestion de residuos es una consecuencia de ello).

La creencia de que la biomasa es demasiado nueva y no suficientemente probada: sospechosos,
demasiados riesgos, experiencias fallidas.

Presencia de técnicos de la administracidon escépticos ante el uso de biomasa de PARP e incluso
reticentes a cualquier posible cambio e innovaciéon. En muchas ocasiones, los actores politicos se
basan en las indicaciones de los técnicos de la administracion.

La falsa creencia de que la biomasa dara un “calor" peor que el gasoil. Pero la realidad demuestra
gue no es en absoluto cierto.

Opinidn de que el mercado de biomasa no esta desarrollado.

Algunos consumidores todavia piensan que las calderas de biomasa requieren mucho
mantenimiento manual (limpieza de cenizas, alimentacién).

Tendencia a pensar que la biomasa de PARP no funciona a pesar de presentar casos de éxito con
numeros reales.

La creencia de que la biomasa de PARP es un mal combustible (peor que la biomasa forestal) por su
bajo poder calorifico y su mayor contenido en cenizas.

Se piensa que Incluso con tratamientos de criba, y separacién de gruesos vy finos, la calidad de la
astilla de PARP nunca serd adecuada.

La creencia de que el uso de PARP requiere de un gran consumidor para activar el mercado.
Tendencia a pensar que un gran consumidor puede pagar mas por la madera de PARP que un
pequefio o mediano consumidor local.

Instaladores de calderas / ESEs experimentados con biomasa convencional (pellets o astillas de
madera forestal) consideran que la biomasa de PARP no es una opcién en comparacidn con otras
biomasas.

Existe la creencia de que los tocones o raices de arboles no pueden ser utilizados como fuente de
energia puesto que presentan una pésima calidad.

Barreras regulatorias

La biomasa de PARP no esta considerada en los planes de fomento de las EERR de Aragon.

La legislacion vigente permite quemar PARP en hogueras al aire libre (previa obtencion de una
licencia).

No existe ninguna sancidn para quien quema y contamina.

La existencia de un marco regulatorio variable genera un alto grado de seguridad causada por las
instituciones (e.g. primas a renovables).

Politica incierta o no clara: gobierno regional a veces hace apuestas en sentidos contrarios al uso de
PARP (promocion de uso de picadoras) o que pueden ser competitivas con nuevos negocios de
PARP.

No existe una comunicacion clara y fluida entre los diferentes departamentos de la administracién
publica, lo que puede llegar a dar origen a regulaciones contradictorias.

Directiva europea para calderas de biomasa limita el uso de residuos agricolas en calderas con alta
eficiencia y bajas emisiones. Esto hace casi imposible utilizar la biomasa de PARP en
electrodomeésticos.

Existen subsidios para dejar la poda como cobertura del suelo en los campos. Existen programas
locales que apoyan a los agricultores para que adquieran trituradoras.

Las medidas de condicionalidad de la Politica Agricola Comun, en particular las practicas agricolas y
medioambientales, incluyen el uso de madera de poda como una enmienda al suelo (no importa si
es necesario, positivo o simplemente inapropiado).

Si el montdn de poda de madera o arboles se deja demasiado tiempo en el campo (esperando a
qgue la empresa de servicios lo recoja), el propietario se expone a inspecciones / sanciones.
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Especialmente importante en el caso de los olivares. Limita la capacidad de recogida en zonas con
alta densidad de cultivos.

Barreras estructurales

No se conoce que el uso de biomasa de PARP es posible.

No se conocen las soluciones practicas para llevar a cabo una nueva experiencia con éxito.

Hay multiples incégnitas e incertidumbres para el actor que desea emprender un negocio de
biomasa de PARP.

Hay mucha economia sumergida en el dmbito rural. Hay agricultores que prestan servicios sin
cobrar IVA, con gasdleo agricola y con subvenciones al tractor. Esto limita las iniciativas de
empresas de servicios para recoger biomasa de PARP.

Hay ausencia de casos de referencia que puedan servir como réplica.

Baja proporcidn de material por km? de territorio.

En muchos casos, se trata de fincas pequefias o propietarios con hectareas distribuidas en varias
zonas.

La biomasa de PARP esta muy dispersa en el territorio. Eso hace su gestién mas cara y complicada
No hay un marco claro por parte del ejecutivo que provea las condiciones necesarias para el
desarrollo del sector de la biomasa.

En Aragdn hay acumulacién de madera en los bosques, precisando muchos de ellos actuaciones
selvicolas que no se realizan. Esto hace pensar que si no hay capacidad para mover biomasa
acumulada en tales cantidades, tampoco lo haya, o sea factible el uso de los residuos forestales.

En la linea con lo anterior, en Aragdn el sector forestal ha ido a menos en los Ultimos afios, y la
biomasa no arranca. Esta situacidon hace pensar que haya escaso interés por la biomasa (sector
publico y privado), falta de salida comercial (para sector privado), y falta de facilitacion/promocion
por el sector publico.

No hay un ejemplo por parte de las instituciones en apostar por la biomasa en edificios publicos.
No hay estrategia regional para priorizar la utilizacién de los residuos agrarios.

Existen concursos publicos que se llevan a cabo conforme a procedimientos antiguos y no permiten
ofrecer sistemas de aprovisionamiento con biomasa (por ejemplo, en pliego para concurso se pide
empresa con 5 camiones de reparto de gasdleo, lo cual cierra puertas a empresas de servicios
energéticos que deseen proporcionar soluciones basadas en biomasa)

Falta de grupos de presién que motiven a los politicos a instaurar criterios como "quien contamina
- paga".

Influencia del sector del petrdleo, gas y electricidad en las politicas actuales.

La administraciéon a veces puede tener voluntad de cambio, pero se encuentra con limitado
presupuesto para poder poner en marcha sistemas de incentivos.

En otras ocasiones, son los propios ayuntamientos los que generan trabas administrativas (por
ejemplo, para el expedicién de permisos).

Las empresas de calefaccion basadas en gasdleo y gas ofrecen instalaciones gratuitas para la
calefaccion residencial. A cambio, solicitan la contrataciéon de gas a largo plazo / suministro de
gasoleo (contrato de 10-20 afios). Particulares y empresas inicialmente interesadas en la biomasa
pasan rdpidamente al gas, ya que evitan la inversién en la instalacién inicial.

Barreras de mercado

No existe mercado y los distribuidores especulan. Es necesario mas seguridad y transparencia en
los precios.

Falta de confianza por parte de los potenciales consumidores e instaladores al respecto del
distribuidor de biomasa de PARP (garantias de calidad). Sucede con la madera forestal. Con PARP
podria ocurrir lo mismo, o ser adn peor al tratarse de un nuevo producto que no todavia no se ha
comercializado.
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Ausencia de grandes consumidores que pudieran empezar a utilizar primeros lotes de biomasa de
PARP.

Falta de consumidores de biomasa.

Ausencia de ESEs que apuesten por instalaciones hibridas de astilla o pellet forestal, pero capaces
de adaptar a otros tipos de biomasa.

Temor a que el precio de la biomasa pueda variar. Dificil cerrar contratos con estabilidad de precios
a medio y largo plazo. No obstante, nadie garantiza el precio del gasdéleo o del gas natural, lo cual
se le exige a la biomasa.

Ante un mercado de biomasa localizado, basado en escasos distribuidores, puede aparecer una
potencial especulacion por parte de los distribuidores.

Los consumidores piensan que todas las biomasas son iguales, y cuando prueba una biomasa
diferente de precio mas bajo, la caldera sufre un fallo en alimentacidn, o la combustion se vuelve
inestable.

Falta de plataformas de biomasa que podrian tratar los residuos de PARP y asegurar cierta calidad.
Falta de ejemplos validos en la forma de organizar el aprovechamiento (roles y ganancias de cada
actor).

Incertidumbre del consumidor final ante la propuesta de una ESE: se desconfia del nuevo
combustible aunque se detalle la capacidad de la tecnologia y de propongan ahorros interesantes.

Barreras organizacionales

La logistica de la PARP es compleja.

A veces la gestidn de la poda o el arranque requiere por los agricultores / empresas tiempos muy
cortos para que desaparezca el residuo de sus fincas.

Es preciso compartir maquinaria, o dejar que una tercera empresa o sector se haga cargo de la
recogida de biomasa de PARP.

Falta de coordinacién entre los agricultores cuando se precisa una recogida organizada de biomasa
de PARP en una zona para generar un volumen interesante.

Falta de coordinacién entre los diferentes actores y sectores (primario e industrial) para acordar la
transferencia del residuo de PARP de manera que sea de interés para ambas partes.

Cuando hay multiples agentes involucrados (varios agricultores, una empresa de servicios, varios
consumidores) es dificil legar a un acuerdo con todos los actores potenciales de la cadena.

Las partes interesadas piensan en modelos limitados, como los esquemas bilaterales (uno vende y
uno compra).

Dificultad de atar suministro y fidelizar antes de la inversién.

Zonas de minifundio o de parcelas muy pequenas, la organizacion de la recogida de PARP es mas
compleja.

En muchos casos, acceso por carretera dificil lo que hace imposible utilizar un camién con piso
movil.

Barreras econdmicas

Precio petréleo actual a la baja (ultimos afios): limita la rentabilidad y margen de beneficio

Margen de beneficio muy justo.

Derivado del escaso margen, iniciativas regidas por interés de beneficio empresarial requiere un
volumen de negocio grande para compensar el escaso margen (conecta con varias barreras
organizacionales).

Hay empresas y casos que ya han cerrado, haciendo ver que el aprovechamiento de PARP no
parece ser rentable.

Precios variables de la biomasa (derivado de barrera de mercado = escasos distribuidores hacen
gue se pueda estar sujeto a subidas por especulacién).
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e No existen precios del servicio de recogida de biomasa de PARP o en cualquier caso son muy
variables (no hay un marco). No hay precios de servicio de arranque estables.

e El agricultor que cede la poda o arranque puede querer obtener rentas mayores al observar que un
tercero hace negocio con su residuo.

e lLa amortizaciéon de maquinaria requiere suficientes toneladas por hectarea, y suficientes hectareas
por afo (conecta con el volumen de negocio y las barreras organizacionales).

e las instalaciones que pueden quemar PARP son mas caras que las instalaciones que operan con
astilla forestal o de pellets.

Barreras financieras
e Alta incertidumbre: al tratarse la biomasa de PARP de nuevo negocio/actividad, sujeto a muchas
incertidumbres, la inversion es arriesgada. El promotor puede quedarse a las puertas de iniciar la
actividad.
e Pequeiios propietarios se lo piensan mucho.
Las entidades de préstamo e inversion perciben la incertidumbre y limitan o se abstienen de
financiar nuevas iniciativas basadas en biomasa de PARP.
El IVA sobre la biomasa es del 21% en Espafia (mientras que es del 10% en otros paises europeos).
La biomasa no aparece en la "Estrategia para el Desarrollo Rural" de algunas regiones de Aragon.
Dificil acceso a fondos Leader.
No existen incentivos para obtener PARP como fuente de energia.

Fuerzas impulsoras
e OPORTUNIDAD (fuerzas impulsoras sobre las gue no se puede influir)
o Gran potencial en Aragdn de biomasa de PARP.
o Mercado (precio de la biomasa al alza).
o Aumento del precio del petrdleo.

e CONSUMO

o Generar un primer gran consumidor.

o Promover el autoconsumo en el sector agricola/ganadero de podas y arranques.

o Creacidn de la demanda del sector publico como ejemplarizante.

o La agro-industria del vino, procesado de fruta y de aceite de oliva pueden tirar del
consumo, integrando asi los residuos de PARP en conceptos de autoconsumo y kmO.
Apuesta por parte de los ayuntamientos.

o Mecanismos que fomenten el consumo de biomasa local.
o Tecnologias que sean capaces de valorizar los residuos con mas tierra para su uso como
biomasa (p.ej, torrefaccion)

o

e POLITICAS
o Empuje a través de instituciones (declaraciones, planes energéticos, planes estratégicos)
o Discriminar los concursos publicos de suministro energético por tipo de energia, o en su
defecto que no se cifian al suministro con gas, gasoleo o electricidad.
o Apuesta por acciones de reduccién de emisiones y buenas practicas ambientales.
Priorizacién de sectores especificos de biomasa (segmentacion) en la legislacion.
o Apoyo a innovacion e |+D para promover bioeconomia y cierre de ciclo de subproductos
(como biomasa de PARP).
o Mejoras fiscales para uso de la biomasa (p.ej., reduccion del IVA)
o Incentivos al uso de biomasa de PARP (segmentaciéon o discriminacién por tipo de
renovable o biomasa).

o
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Exigir por parte de la administraciéon una calificacién energética para las instalaciones
agroindustriales, de manera que tenga una determinada eficiencia y no puedan ademas,
guemar cualquier combustible.

Proveer de los medios necesarios para controlar y asegurar el cumplimiento de los planes
energéticos.

Ciertos sectores agricolas (vino, oliva, frutal) cada vez son mas exigentes en la aplicacién de
buenas practicas a sus procesos productivos con el objetivo de exportar a mercados
extranjeros con mayores restricciones medioambientales y de eficiencia (p.ej., certificado
CO, o huella de carbono)

Determinar la huella de carbono en ecoetiquetado o en la propia actividad agricola.

e REGULACION QUEMAS

O

O

Catdlogo de practicas agro-ambientales para Aragdn: promover uso ecolégico de madera
de PARP como materia orgdnica o como energia (incluyendo las condiciones para
aplicarlas, forma de picado, época, incorporacion a suelo, etc.).

Otorgar ventajas a aquellos que llevan a cabo buenas practicas y evitan la quema al aire
libre.

Politica ambiental mas restrictiva (quemas solo cuando haya problemas reales de plagas), y
gue no resulte una practica cémoda.

Condicionar la financiacion o ayudas agricolas para la adquisicion de picadoras de poda
autocargantes.

Tasa de CO, para los que queman (ocurre en paises como Suecia)

e DESARROLLO DE MERCADO ESTABLE PARA BIOMASA DE PARP

O

O O O O O

O

Apoyo a profesionales que demuestren solvencia (evitar instaladores o vendedores
oportunistas).

Garantizar la calidad de la biomasa (por medio de sellos, etiquetas, marca).

Estabilidad a largo plazo del rendimiento econdmico (depende de marco estable politico y
de mercado).

Creacioén o facilitacién de centros logisticos de importante tamafo, capaces de conseguir y
distribuir biomasas de diferentes tipos (uno por provincia).

La agrupacidn de agricultores para compartir gastos, maquinaria, y crear una movilizacion
de biomasa de mayor cuantia

Nuevas iniciativas que sean replicables.

Actividades de promocién para apoyar el intercambio de conocimientos y proyectos piloto.
Promocidn del acercamiento entre sector agricola e industrial.

Apoyo a innovacion empresarial e [+D aplicada (para uso de biomasa de PARP).

Apoyo al 1+D en tecnologias de transformacidn de restos agricolas, en bio-commodities o
vectores energéticos (torrefaccion, gasificacidn, licuefaccion hidrotermal, etc.)
Entendimiento entre los proveedores de maquinaria. Que accedan a alquilar, no a vender.

e SENSIBILIZACION:

O
©)

Subvenciones para cambiar la mentalidad.

Accién global de sensibilizacidn, no solo desde arriba (administraciones, regulaciones, etc.)
sino también desde abajo (agricultores, cooperativas, sociedad, ayunatmientos locales,
etc.)

Sensibilizacion (para promover los beneficios para las partes interesadas y los
consumidores finales).

Sensibilizar acerca de la generacién de empleo local.

Sensibilizar acerca del caracter de autosuficiencia de la biomasa de PARP, al aprovechar los
propios residuos para cubrir nuestras demandas energéticas.
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o Sensibilizar a los consumidores sobre las opciones existentes.
o Sensibilizacion de los directivos de la empresa.
o Incluir mayor peso de la gestion de residuos en la educacion escolar ambiental.

Conexiones sector PARP que puedan ir en favor de los modelos de negocio propuestos

No existe un sector de produccién o consumo de PARP, sino mas bien un sector fruticola, oleicola y
vitivinicola, y por el otro lado, un sector potencialmente consumidor de dicha biomasa. En ambos casos son
dos sectores (productores y consumidores) muy alejados el uno del otro. Otros actores como
intermediarios, o empresas de servicios, o no estan informados, o ya han intentado movilizar biomasa de
PARP, sin haber tenido éxito.

No se puede hablar de que haya una forma de realizar u obtener beneficio de la biomasa de PARP en
Aragén. El Unico beneficio que puede contabilizarse actualmente serian las lefias, generalmente para
autoconsumo, o para distribucién local. Tampoco es posible hablar de un sector mejor posicionado que
otro, ya que por un lado, el sector vitivinicola, fruticola y olivarero no tienen, unos frente a los otros, una
marcada predominancia (la tienen zonalmente, pero no en el conjunto de la regidn). En todos ellos hay
ademas agricultores, cooperativas, y agro-industrias de procesado. Es asi que los comentarios siguientes
son aplicables a los tres sectores. En el modelo de autoconsumo, o de aprovisionamiento a centros
logisticos, la agro-industria tiene un papel clave, al poder convertirse en productor y consumidor de
biomasa de PARP. Ademads pueden establecer nuevas lineas como centros logisticos integrados en la agro-
industria.

Existe una importante conexion con el sector agricola de empresas de servicio, que pueden ser agentes
clave para desarrollar nuevas cadenas. Asi mismo, los fabricantes de maquinaria que si acceden al alquiler
de dicha maquinaria, pueden establecer una nueva forma de negocio y generar mas confianza con el sector
productor de biomasa de PARP.

La alta cabafia ganadera en Aragdn y las necesidades de energia para calefaccion hacen que el sector
ganadero pueda ser clave para crear demandas de consumo de PARP en zonas rurales. Asi mismo, en
Aragén los secaderos de maiz y las deshidratadoras de alfalfa pueden ser una de las claves para que la
biomasa de PARP tenga un consumo en el entorno agricola.

La existencia de gestores de residuos en zonas rurales con alto potencial de PARP hace que la conexién de
ambos pueda ser clave para desarrollar nuevas plantas de distribucion de biomasa de PARP en Aragén.
Finalmente, las ESEs, sin estar actualmente apenas conectadas al sector de PARP, tienen un alto potencial
de sinergia, ya que podrian asumir la venta de calor, y elegir tecnologias de combustidn preparadas para
PARP, sin que sea el usuario final el que tenga que asumir el riesgo.

Regulacién gue pueda afectar directamente al uso de la biomasa de PARP

No hay apenas ninguna legislacién especifica para residuos de PARP. Todo lo que le afecta se cifie a
legislacién de caracter agricola, ambiental o de gestidén de residuos, o de corte energético, y que no suele
tener ninguna especificidad para la biomasa de PARP, sino para la misma entendida como residuo agricola
0 como biomasa.

En cuanto al sector eléctrico, la regulacion actual le afecta totalmente de cara a su uso en plantas de
energia eléctrica. Mientras que en el marco del anterior RD 661/2007 se proporcionaban primas eléctricas
por tipo de energia renovable, y en funcién del tipo de biomasa utilizada, en la actualidad en las nuevas
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subastas de energia eléctrica en régimen especial ni la biomasa, ni la biomasa de PARP tienen
diferenciacidn respecto al resto de energias renovables.

Actualmente en Espafia se esta persiguiendo llegar a los objetivos del PANER para 2020, pero no por tipo
de fuente de energia, sino con el total. A tal fin ya se subastaron 700 MWe en 2015, de los cuales 200
fueron adquiridos por proyectos de generacion eléctrica a partir de biomasa y los otros 500 MWe a partir
de energia edlica. La nueva subasta, a celebrarse en el primer trimestre de 2017 licitara incentivos para una
potencia de hasta 3.000 MWe.

Desde Europa se estdn preparando directivas que unen las energias renovables y el clima, tal y como
muestra el “Marco sobre clima y energia para 2030”* que publica en su pagina la Unién Europea. Se hace
hincapié en la eficiencia energética, y en el avance de la produccion de calor a partir de biomasa como una
de las técnicas eficientes en su conjunto. La Directiva indica que el sector eléctrico ha avanzado mucho, y
que la parte térmica requiere mayor atencidn. La trasposicidon de la directiva parece que podria promover
avances en conjunto, sin indicar objetivos vinculantes por pais o tipo de energia. Para 1 de Enero 2018
cada pais deberd presentar un borrador del plan integrado de energia y clima.

Actualmente se encuentra en periodo de trasposicién (hasta el 19 de Diciembre de 2017) la directiva
2015/2193 de limitacidon de emisiones a la atmdsfera de instalaciones medianas (de 1 a 50 MW térmicos).
En ella se contempla la madera de podas y arranques como biomasa. Si bien serd la trasposicién en forma
de Real Decreto el que determine los niveles de emisiones y las actividades industriales y combustibles a las
gue aplica, en ningln caso las restricciones pueden ser menos exigentes que las incluidas en la Directiva o
incluir menos combustibles. Asimismo, la Directiva no hace distincion segun la actividad industrial, sino
simplemente por potencia de la caldera, asi que se prevé que la trasposicion tampoco podra hacer
distincién segun actividad industrial.

Los reglamentos de ecodisefio de la Unidn Europea 2015/1189 y 2015/1185 para calderas y aparatos de
calefaccion local (estufas, cocinas, etc.) que usen combustibles sélidos establecen los limites de emisiones a
cumplir en particulas, COV, CO y NOx. Estos reglamentos se aplican a combustibles de madera, por lo que
en principio la biomasa de PARP queda incluida. Esta situacion tiene como efecto positivo, que la biomasa
de PARP queda regulada, y por ello nuevas instalaciones que usen la biomasa de PARP, quedan recogidas
por el marco regulatorio, frente a otros tipos de biomasa, que pueden quedar sin regulacion aplicable. Por
el contrario, se le hace cumplir a la biomasa de PARP con los mismos requisitos que la madera de astilla
forestal o pellets, lo que puede complicar altamente que las calderas cumplan los limites de emisiones al
utilizar la biomasa de PARP generalmente menos homogénea, con mayor cantidad de cenizas y finos. Se
espera una revisidon en 2019, en la que posiblemente se incluyan otros tipos de combustibles, y en la que la
biomasa de PARP podria seguir quedando englobada en el conjunto genérico de “madera”, o bien pasar a
formar parte de otros grupos de biomasas.

Independientemente de la regulacién actual de emisiones, o de la normativa europea sobre ecodisefio, el
estado actual en Espafia y Aragdn se caracteriza por la limitada aplicabilidad de medios de control para
asegurar su aplicacién, existiendo cierta permisividad o incapacidad para alcanzar a todas las instalaciones;
se echa en falta mecanismos de control y sancidn que hagan que los reglamentos se apliquen y cobren
sentido.

En cuanto a la gestidn de los residuos agricolas, hay una carencia de legislacion que indique qué se puede
hacer con los mismos, segln se ha podido percibir a través de los talleres y entrevistas desarrollados. En
Espafia, cada Comunidad Auténoma establece los procedimientos oportunos para regular y ordenar la
guema de residuos agricolas y forestales. En Aragdn la quema de restos forestales y agricolas se enmarca

1 Resumen disponible en castellano en: http://ec.europa.eu/clima/policies/strategies/2030_es
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en la Ley 15/2006, de 28 de diciembre, de Montes de Aragdn. La autorizacion para el empleo del fuego en
superficies agricolas o forestales se regula a través de drdenes anuales, que describen los procedimientos
para la obtencidn de permisos y la realizacion de la practica (por ejemplo, la orden DSR/1380/2016 que
modifica la orden de 20 de Febrero de 2015).

En este sentido se observa que existe una regulacién que enmarca la forma de realizar las quemas, asi
como érdenes para facilitar la gestidon de permisos, si bien hay una carencia de regulaciones o politicas cuyo
objeto sea limitar la quema de residuos agricolas al aire libre.

La directiva 2008/50/CE relativa a la calidad del aire ambiente y a una atmdsfera mas limpia en Europa
introduce regulaciones para nuevos contaminantes, como las particulas de tamafo inferior a 2,5 um, asi
como nuevos requisitos en cuanto a la evaluacion y los objetivos de calidad del aire, teniendo en cuenta las
normas, directrices y los programas correspondientes a la Organizacién Mundial de la Salud. Dicha Directiva
fue traspuesta en Espafia mediante Real Decreto 102/2011, relativo a la mejora de la calidad del aire. Sin
embargo, no refiere a las practicas de quema al aire libre, sino a las actividades reguladas que emiten
contaminantes. Tanto la actual ley en vigor en Espafia, (Ley 34/2007 de calidad del aire y proteccién de la
atmodsfera) como el RD 102/2011, no lo considera.

El programa actualmente en vigor de la Politica Agricola Comun de la Unidn Europea tiene vigencia hasta
2020. Desde la Comisidn Europea se esta trabajando en una nueva propuesta, cuyas principales lineas se
esperan para final de 2017. Actualmente la PAC se basa en tres pilares: los pagos directos, las medidas de
mercado, y la politica de desarrollo rural. En relacién a las lineas de apoyo para pagos directos (Real
Decreto 1075/2014), actualmente no existen ayudas vinculadas al uso de la poda como fuente de energia,
si bien si que existieron entre 2012 y 2014, regulados por el Real Decreto 202/2012, en sus articulos 41 a
45. Dichos articulos desarrollaban el programa de ayudas para medidas que aporten mayores beneficios
agroambientales en determinadas especies del sector de los frutos de cascara. Esta medida era aplicable a
la recogida y retirada para su utilizacién como biomasa, 0 a su recogida y triturado quedando extendidos
sobre el suelo. Sin embargo desde 2015 ya no existe dicho mecanismo. Lo que si existen son medidas de
condicionalidad, que conforme al capitulo de buenas condiciones agrarias y medioambientales (basadas en
el Real Decreto 486/2009) y que establecen que:
e Cuando se eliminen restos de cosecha de cultivos herbdceos y los de poda de cultivos lefiosos se
realizara, en su caso, con arreglo a la normativa establecida
e No se puede arrancar ningun pie de cultivos lefiosos situados en recintos de pendiente igual o
superior al 15%

En cuanto al futuro de la PAC para el siguiente periodo, aunque no existen declaraciones oficiales, se
espera, por parte de varios agentes consultados, una reduccién muy importante en los presupuestos para
el siguiente periodo. Como quede la PAC a futuro afectara los mecanismos de condicionalidad para los
pagos directos (podria afectar a la quema de residuos agricolas), asi como las lineas prioritarias para el
desarrollo rural (actualmente una de ellas es la eficiencia energética, que si se refuerza para el siguiente
periodo, podria ser una fuerza impulsora para el uso de biomasa de PARP).

Existencia de coordinacidn entre departamentos de organismos publicos

Se ha podido constatar en los talleres asi como en conversaciones con agentes del sector, una casi unanime
opinién en cuanto a que, ya sea a nivel regional o estatal, no hay suficiente coordinaciéon entre los
organismos competentes en la gestién y uso de residuos agricolas como fuente de energia. En Aragon,
salvo casos particulares, no existe un drgano interno o una praxis que promueva o exija dicha coordinacion.

En el ambito estatal, por destacar algin caso de buena practica, ha habido propuestas de comisiones
interministeriales. Para la biomasa podria tener mucho sentido. En general en Espaifia no hay
intersectorialidad, por tradicion, o a veces por exceso de celo (competencias de cada ministerio o
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departamento). Existen casos de buenas praxis como los programas de desarrollo rural sostenible, en el
que se ha contribuido desde comunidades auténomas y varias consejerias.

En la promocion del uso de los residuos agricolas, pueden chocar intereses, tal y como se ejemplifica a
continuacién. Se podria promover el uso de la agro-biomasa, o en concreto de los residuos agricolas por
parte de los departamentos o ministerios de industria, pero podria suponer un solape o injerencia en las
competencias de departamentos o ministerios encargados de agricultura y/o desarrollo rural. Y viceversa,
la promocidén de usos energéticos por parte de organismos con competencias en agricultura podria suponer
un solape o injerencia en las competencias de los homélogos en energia.

Subvenciones para uso de biomasa de PARP

Los instrumentos que se han generado para promover el avance de las energias renovables hacia los
objetivos del PANER en 2020 no favorecen por lo general la biomasa, ni la biomasa de PARP. Esta es la
coyuntura para la biomasa eléctrica. Para la generacidn térmica con biomasa existen algunos instrumentos
gestionados desde el IDAE, como BIOMCASA, etc. si bien no segmentan por tipo de origen. Es decir, la
biomasa de PARP puede ser objeto de subvencion, pero no esta especificamente apoyada respecto al resto
de tipos de biomasa o de EERR en general.

Una alternativa para obtener apoyos a la generacion de energia a partir de biomasa de PARP son los fondos
FEADER o LEADER. Existen ayudas en temas de eficiencia energética, pero la aplicabilidad a la biomasa y a
los agro-residuos depende totalmente de las prioridades marcadas por los Grupos de Accidn Local en sus
estrategias de desarrollo territorial. Estas subvenciones pueden aplicarse a proyectos de caracter
productivo (nuevas actividades empresariales) o de caracter no productivo (ayuntamientos,
mancomunidades).

Por otra parte, los fondos FEADER provistos a través del reglamento 1305/2013 de la Unién Europea para
ayudas al desarrollo rural, se gestionan en Aragodn a través del Programa de Desarrollo Rural de Aragon
2014-2020. Entre las medidas existentes cabe resaltar las medidas de cooperacién (medida 16), en la que
existe una convocatoria para 2017 para “Suministro sostenible de biomasa destinada a la elaboracién de
alimentos y la produccién de energia y procesos industriales”.

Algunas acciones subvencionables podrian encuadrarse en el desarrollo de nuevos productos o servicios
basados en el uso, transformacién y comercializacion de la biomasa de PARP. Hay mecanismos muy
adecuados para la promocidn de la 1+D en empresas como los proyectos CDTI, IMPACTO, u otros marcos de
apoyo regionales a la innovacién. En cuanto a la gestion de la biomasa de PARP como residuo, no hay
mecanismos que premien las buenas practicas frente a practicas a evitar como la quema al aire libre.
Acciones que vayan en la direccién de premiar las buenas practicas podrian ser una clave. Y para ello se
precisa una guia de buenas practicas en el manejo de los residuos agricolas marcados desde el Gobierno de
Aragén. Considerando la PARP como residuo agricola, una reflexién consiste en plantear si debe ser el
sector energético el que premie su valorizacién, dotando de incentivos a la generacidn energética con
residuos agricolas, o si se debe promover desde el punto de vista de la buena practica ambiental o agricola.
Parece légico que ambas medidas puedan estar coordinadas y balanceadas, de manera que se promueva el
uso por cuestiones ambientales, y que desde el ambito energético se facilite o se premie dicha via.

Otro programa interesante es el recogdo en los Proyectos Clima. El objeto de estos proyectos promovidos
por el MAPAMA (Ministerio de Agricultura y Pesca, Alimentacién y Medio Ambiente) y financiados por el
Fondo de Carbono FES-CO2 es la reduccion de las emisiones de CO, en el sector difuso (climatizacidn,
residuos, transporte,...) en Espafia. El mecanismo es la compra de créditos de carbono verificados, es decir,
el pago por cada tonelada de CO, que se ha dejado de emitir y que se verifique por un organismo
acreditado. En definitiva se compran toneladas de CO, calculadas a partir de las toneladas de biomasa
consumidas (y si hay una caldera previa, en funcién del consumo de dicha caldera). Si la caldera es
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alimentada con biomasa de PARP, puede ser elegible y beneficiarse econémicamente por las emisiones de
CO, evitadas una vez cuantificadas.

Los residuos de PARP: ése consideran biomasa o residuo?

En el marco estatal los residuos de madera de PARP se consideran biomasa, no residuo. Y por tanto su uso
energético queda regulado por lo que atafie a instalaciones de combustidn, no incineraciéon. En el marco
regional de Aragdn también se considera biomasa. En concreto la Ley 22/2011y del Real Decreto 815/2013
de emisiones industriales.

¢éBarreras regulatorias/legislativas que desanimen a los inversores?

No se ha detectado ninguna normativa concreta que limite directamente el uso de la biomasa de PARP
como fuente de energia en Aragdn. Ahora bien, existen ciertas medidas que comprometen el uso
energético. Desde el Gobierno de Aragdn se promovieron en afios pasados programas de subvenciones
para adquisicion de picadoras de poda (para dejar picada sobre el suelo), incluyendo como requisitos que
los agricultores realizaran mejoras en los atomizadores de fitosanitarios. Esto inclina la balanza hacia el
picado a suelo, frente al uso energético.

Las medidas de condicionalidad de la PAC pueden hacer que para especies de cdscara, especialmente
almendro, avellano y algarrobo (RD 1075/2004), el agricultor esté condicionado a dejar la poda como
aporte organico. Esto ocurre para algarrobo y almendro en secano, y para avellano, sea secano o regadio.

Otra posible limitacién para el uso de la biomasa de PARP proviene de un marco regulatorio poco claro
para la biomasa de PARP como fuente de energia. Dado que hoy por hoy se regula para combustibles
estandarizados, esto puede hacer que instalaciones que quieran utilizar combustibles diferentes del pellet,
o de la astilla forestal, como los agro-residuos, puedan encontrarse con trabas en la adquisiciéon de
permisos. Esto genera incertidumbre en el emprendedor. En general la lentitud y la burocracia puede ser
un problema afiadido.

¢Esta suficientemente regulado y apoyado el uso o gestion de la biomasa de PARP?

La sensacion captada a través de talleres y entrevistas es que la gestidn y uso de la biomasa de PARP esta
suficientemente regulado, pero no como recurso energético. Asimismo, se ha detectado que no se
encuentra suficientemente promovido o apoyado en este aspecto. En cada dmbito existe algun tipo de
regulacién que le aplica a los residuos de PARP. Sin embargo, lo que no hay son regulaciones que
favorezcan su uso energético.

Lo que se concluye es que hay una regulaciéon genérica para la biomasa. Que la biomasa de PARP se
considera biomasa, no residuos. Pero que no es objeto de ninguna regulacion especifica en el plano
energético. En el dmbito agricola las regulaciones tienen que ver con la quema, que sigue estando
permitida, o con mecanismos de apoyo para que la poda se pique y se deje en el campo, o para que se
evite su acumulacion (por ejemplo para evitar la expansion del barrenillo en plantaciones de olivo). En otras
palabras, hay una regulacion marco, pero ninguna favorece el uso de la biomasa de PARP con fines
energéticos o industriales, sino mas bien, lo contrario.
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éNecesidades de financiacidon para implementar los modelos de negocio mds prometedores? éExisten
dichos mecanismos?

La adquisicién de maquinaria, o la preparacién de un parque logistico o plataforma de tratamiento requiere
inversiones importantes. Ante la alta incertidumbre que cubre muchos aspectos de la biomasa de PARP, y
la ausencia de un mercado de oferta y demanda estable, las ayudas a la inversidon pueden ser necesarias
hasta que la biomasa de PARP esté mas avanzada en Aragdn y Espafia, y estas incertidumbres
desaparezcan.

La incertidumbre es tan alta, que, en el caso de la maquinaria de recogida en campo, algunos potenciales
pioneros se plantean operar solo si encuentran maquinaria en alquiler, para no asumir los gastos de
inversion. Dado que hay una muy limitada oferta de alquiler de este tipo de maquinaria, la iniciativa se
qgueda bloqueada. En este sentido, puede ser preciso fomentar/apoyar la actividad de alquiler por parte de
los fabricantes, o de empresas de alquiler de maquinaria, para que asuman el riesgo de dicha actividad, y
gue no repercuta en el emprendedor. Otra posibilidad es apoyar mediante subvenciones a las empresas de
servicios: mientras que hay muchas ayudas a la adquisicion de maquinaria por agricultores, no las suele
haber para este tipo de empresas.

En cuanto a la adquisicion de maquinaria por parte de agricultores, no tiene sentido salvo que tengan una
cantidad de hectareas importante. No es una cuestion de financiacidon sino del precio habitual de la
magquinaria y el reducido volumen de podas o arranques que genera un Unico agricultor. Los mecanismos
de comparticiéon o de alquiler son mds adecuados y eficientes econdmicamente. Que la maquinaria de
astillado resulte cara en ciertos modelos de pequefio autoconsumo no deberia traducirse en ayudas para
adquisicidn de maquinaria.

Para centros logisticos de gran dimensién, centralizando multiples residuos, seria preciso apoyos concretos
en la financiacidn, ya que pueden ser claves en resolver la problematica de la gestién de residuos en una
zona. Ademas incurren en multiples riesgos. Por ello para la promocién de dichos centros es preciso no
Unicamente apoyar la financiacién, sino promover proyectos territoriales capaces de integrar los intereses
de multiples agentes.

En cuanto a financiacién de las instalaciones consumidoras de biomasa, algunos mecanismos para
instalaciones de calefaccidn se gestionan desde el IDAE, tales como BIOMCASA y BIOMCASA |l (aplicables a
biomasa en edificaciones, tanto sector doméstico o ganadero), PAREER-CRECE (instalaciones térmicas en
edificios objeto de rehabilitacién) y GIT (para instalaciones de calor de gran tamafio en el sector residencial,
servicios e industria). Son en cualquier caso programas que pueden apoyar nuevas iniciativas de uso de
biomasa de PARP, pero que no son especificos para la misma.

Por otra parte la alta incertidumbre de la biomasa, mas aun de la biomasa de PARP, hace que sea complejo
conseguir financiacidon por parte de las entidades bancarias o de sociedades de inversién. Algo que se ha
constatado es la incertidumbre por parte de todos los actores de nuevos aprovechamientos de biomasa de
PARP. En muchos casos la incertidumbre, unido a la ausencia de mecanismos de financiacion y subvencién
hacen que no se termine de dar el paso adelante.

Precio de la biomasa
Existen algunos tipos de residuos de biomasa que se comercializan a muy bajo precio, o por los que ni
siquiera hay que pagar. El problema es que en ocasiones se permite su uso, o no se ponen en marcha los
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mecanismos de control para evitar su uso en instalaciones cuya eficiencia y sistemas de limpieza de gases
de combustién no son adecuados.

En el marco actual, la mayor parte de las biomasas tienen un margen de beneficio muy estrecho. Es asi que
la biomasa forestal precisa de gran cantidad de operaciones, subasta, etc. que limitan la viabilidad de las
explotaciones. La paja de cereal, que ha sido muy demandada por el sector ganadero, se encuentra hoy dia
muy ajustada en precio. Salvo residuos agro-industriales con cierta demanda local, la mayoria de biomasa
tiene margenes de beneficio muy limitados.

El gaséleo es un factor clave para algunos tipos de biomasa utilizados en la cobertura de calor doméstico,
residencial o industrial. Asi, por ejemplo, el precio del gasdleo ha afectado fuertemente al precio de hueso
de melocotdn y aceituna en Aragon en los Ultimos afios. El petréleo y con ello el pecio del gasdleo, bajo
desde 2015, de manera que en precio por unidad de energia, los pellets EN-Plus no generaban apenas un
ahorro respecto al gaséleo (ver Figura 2). Ahora bien, ya se comienza a notar un repunte desde finales de
2016. Asi mismo parece que se marcan tendencias al alza para los siguientes afios. El gas parece que vuelve
a tener una subida, sujeta a la alta demanda, y una menor disponibilidad.

En cuanto a la astilla forestal, resulta interesante apuntar la escalada de precios que hubo hasta 2012,
coincidiendo con una fase de alta demanda por el sector de la madera y del pellet. Sin embargo desde
entonces, el precio ha ido a la baja, causando también parte de reduccidn de la oferta, e incluso la quiebra
de alguna empresa del sector.

La revision del boletin de precios IDAE (periodicidad trimestral, ver Figura 2) indica una caida en la mayoria
de precios de biomasa en Espafia. Parece que hay ahora expectativas de que este precio pueda
estabilizarse, y se inicie en 2017 cierto cambio de tendencia. Es cierto que, salvo que se repitan
condiciones especiales como las que se dieron en 2012, no habria de esperarse una gran subida, sino una
estabilizacién, pero en precios superiores a los actuales.

Las entrevistas llevadas a cabo a través de uP_running muestran que los pioneros que han revisado el
marco Aragonés encuentran realidades muy diferentes segun la zona en que se pretende operar. Hay zonas
en las que la cascara de almendra es abundante, alcanzando precios muy bajos, como 40 o 50 €/t. Coincide
con las apreciaciones recogidas a través de EuroPruning, en la que grandes consumidores refieren una
bajada de precio de 120 €/t en 2011 a 60-70€/t en 2015. Actualmente, y cruzando datos con estudios de
factibilidad de SUCELLOG en Aragdn para agro-industrias, el precio varia en Aragdn en una horquilla de 60 a
130 €/t. Las variaciones de un afio a otro, o por estacidon pueden ser altas, llegando a percibirse por el
consumidor oscilaciones del £40%.

El precio de la biomasa de lefia depende también de la zona y origen. Precios de lefia usuales pueden estar
entre 120 y 150 €/t, llegando hasta 220 €/t, tal como apuntan agentes consultados, o el proyecto
greenGain.

El hueso de aceituna tiene un coste mas alto, encontrandose en Aragén entre 120 y 150 €/t habitualmente.
Seglin estacion este precio puede bajar puntualmente a 90 €/t, siendo este precio escasamente habitual.

En lo que se refiere a precios de astilla, se han recabado de varios agentes a través de entrevistas, asi como
de consultas previas realizadas en SUCELLOG, EuroPruning y greenGain. Se observa que el precio de
adquisicion depende altamente del perfil del consumidor final y de la calidad (granulometria, humedad y
cenizas). Es asi que grandes consumidores de residuos usados como fuente de energia pueden adquirir la
astilla a precios de hasta 30€/t, sin ser la calidad un requisito. Estas instalaciones pueden consumir, por
ejemplo, madera de demoliciéon, con precios de adquisicion de 15 €/t.
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Por el contrario, se aprecia que la mayoria de comercializadores y consumidores apuntan precios actuales
(2015-2016) entre 60 y 70 €/t para astilla seca en formato G30. Astilla con mayor humedad, o formato G50,
puede reducir su precio a 40-50 €/t.

Ahora bien, todo depende de la cercania de un suministrador, y del contrato establecido. Se han
constatado variaciones de precios de adquisicion entre 45 €/t y 90 €/t. Estos casos son extremos, el menor
estando sujeto a un caso de contratos de importante volumen (a grandes plantas, o puesta en puerto para
exportacién), y el maximo para una instalacion en la que se ha tenido problemas con varios
suministradores, y pagan por encima del precio habitual para asegurar calidad en granulometria y
humedad. Consumos industriales de astilla de clase A tienen capacidad de pago a precios de 60 a 75 €/t.

La biomasa de paja si que tiene un mercado consolidado, y el precio en Aragdén se mantiene estable en 36-
40 €/t en los ultimos afos, de acuerdo a las apreciaciones de agentes del sector, y también recabadas a
través de proyectos como S2Biom, EuroPruning y SUCELLOG. En concreto se aprecia que la paja de baja
calidad puede adquirirse a muy bajo precio, entre 10-20€/t puesta en planta. Mientras tanto, el cafiote de
maiz empacado puede adquirirse a precios ligeramente inferiores a la paja de cereal, pudiendo ser 33 €/t
un valor adecuado.

Otros tipos de biomasa son el orujillo, la granilla de uva o los pellets de madera. Algunos precios que se han
recabado a través de SUCELLOG y EuroPruning en 2015 son de 80 a 130 €/t, siendo muy variable,
especialmente en zonas en las que el orujillo seco de orujera es abundante. Para la granilla de uva se han
registrado precios de 60 a 85 €/t.

En cuanto al pellet, su precio depende de la calidad. Puestos en planta a granel se habla en Aragdén de
190 €/t como un posible precio de referencia. Ahora bien el formato de suministro afecta totalmente dicho
precio.

La evolucién de precios en los ultimos afios en Espaia marca una ligera tendencia a la baja para algunos
tipos de biomasa, mientras se aprecia un precio del gaséleo que decrece en mucho mayor grado. Aunque el
gasoleo no parece haber afectado al precio de la biomasa en gran medida (aunque pueda haber ocurrido
en zonas concretas), lo que si es cierto es que el margen de beneficio de usar biomasa respecto a gaséleo
se ha reducido mucho, y de alli que las iniciativas para instalar biomasa hayan quedado en muchos casos
congeladas.

. . Precios de gasoleo C y biomasa (Fuente IDAE)
Precios gaSOIEO c v blomasa (Fuente AVEBIOM) Precios sin IVA por trimesre. Informe de precios de la biomasa para usos

Precios con IVA. Indice precios biomasa AVEBIOM térmicos 2015 y 2016,
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Figura 2. Precios del gaséleo C y de la biomasa. Izda: Precios con IVA de acuerdo al indice de precios de AVEBIOM; Dcha: precios sin
IVA, de acuerdo al informe trimestral de precios de la biomasa publicados por IDAE.

T2.2 PARP Sector Analysis and Developing an Action Plan for the Demo Regions d A2.26



Task 2.2. Performing an APPR Sector Analysis and

bocument: Developing an Action Plan for the Demo Regions
—running Author: = CIRCE Version:
Reference: Date: 30/05/2017

Forma de comercializar. é Productos alternativos?

Conforme a la visidon de la mayoria de los agentes consultados, la comercializacion de biomasa de PARP
tiene mas sentido hacerse como astilla y lefia. La astilla puede precisar de cribado y secado para generar
productos de diferente calidad a medida de los diferentes consumidores. El perfil de consumidor en Aragén
estd actualmente compuesto por: granjas, agro-industria e industria, y quizd en el futuro, la generacion
eléctrica en una o varias plantas (Grupo Forestalia).

La biomasa de PARP no parece adecuada en usos domésticos ni en pellets. Los pellets mezcla pueden ser
una salida para la biomasa de PARP en el sector ganadero o industrial, precisando en cualquier caso de
operaciones de limpieza para disminuir la cantidad de tierra que puedan portar.

Como estrategia de comercializacién, y considerando el uso de PARP de proximidad (no para exportacion a
otras zonas, regiones o paises), el precio a alcanzar debe ser competitivo con el combustible de referencia
en la zona. En Aragdn hay zonas de escasa disponibilidad de astilla, y que por el contrario cuentan con otros
agro-residuos como el orujillo, la cdscara de almendra o el hueso de aceituna o melocotdn. En otras zonas
la biomasa consumida son astillas de pellet. En principio el precio de venta tiene que ser competitivo con
los combustibles disponibles en cada zona.

Otro aspecto a destacar es el posible uso competitivo de los residuos de PARP para otros fines. Los usos
actuales ya se han discutido en el apartado B del presente documento. A futuro, no es evidente que
puedan surgir otras actividades competitivas para este recurso. El uso de la biomasa de PARP como
biomateriales (para construccién) o como fuente de bioquimicos no esta nada claro. Hay, en el caso de la
poda de vid, ensayos para utilizar los sarmientos como sustitutivo de los sulfitos afiadidos en la elaboracion
del vino. En cualquier caso de momento la biomasa de PARP tiene mas bien el reto de penetrar en el
mercado de la biomasa para energia, no tanto en poder alcanzar en el corto plazo otros mercados de
mayor valor afiadido.

Mercado: grado de desarrollo (tamaino comercializado) y fragmentacién

El mercado de la biomasa se debe dividir en varios apartados. Por un lado el mercado de pellets, que se
encuentra mas asentado, y con precios mas estables, pudiéndose encontrar diferentes proveedores. Asi
mismo, estd sujeto a mayor estandarizacién, y competencia. En un plano intermedio se encuentra la astilla
forestal, con un mercado parcialmente estable, aunque segun la zona se puede estar sujeto no al precio de
mercado, sino al precio que pueda establecer un proveedor Unico asentado en la zona.

Por otra parte otros combustibles como la cdscara de almendra, el hueso de aceituna o el hueso de
melocotdn tienen un mercado competitivo, pero a la vez que sujeto a la estacionalidad y a la bondad de las
campanas agricolas, estdn sujetos a variaciones, en funcién del rendimiento del producto principal. En afios
de baja produccion agricola (de oliva, por ejemplo), los residuos de hueso y orujillo pueden sufrir fuertes
inflaciones. Es posible encontrar pequefias empresas y ESEs que distribuyen pellets, hueso, orujillo, etc. en
el territorio aragonés. Sin embargo, se percibe por parte de algunos consumidores, una visién de escasa
transparencia en el precio, al ver las importantes variaciones de precio que se pide de un afio a otro, o
incluso en diferentes momentos del afio.

El mercado de la paja también es estable, aunque sujeto a estacionalidad, y a incrementos de precio en
afos de baja pluviometria. Existen distribuidores, muchos de ellos asociados a la asociacién nacional de
industriales de la paja (ANIP), que representa al 50% del sector de la paja actualmente.

Por ultimo, existen biomasas mas marginales, para las que no hay mercado apenas, o se encuentra muy
localizado. En tal caso el precio no existe y depende del coste de oportunidad para sustituir otros
combustibles. La biomasa de PARP entraria en este segmento. No existe un mercado, y por tanto la venta o
uso es poco habitual. La lefia de madera de arranques agricolas se usa localmente. Sin embargo, no existen
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usos como astilla, ni se oferta como un producto alternativo. En otras palabras, la nueva produccién de
biomasa de PARP implica la penetracidon en un mercado, para el que precisa fidelizacién del cliente, un
buen coste de oportunidad, o alternativamente, basarse en esquemas de autoconsumo.

Precepcidn de la calidad. Percepcién de la trazabilidad y |a sostenibilidad

No se puede generalizar sobre cudl es la percepcion “del consumidor” acerca de la calidad. Hay
consumidores para los que, por su percepcion personal, o por las necesidades de su instalacion, la calidad
es fundamental. En tales casos la calidad es un factor clave, y, siendo que la biomasa de PARP tiene peores
caracteristicas en contenido de cenizas y en granulometria que la astilla forestal, se genera una importante
incertidumbre tanto para el consumidor como para el suministrador.

En algunos casos, instalaciones de gran consumo, o pequefias calderas en zonas rurales, los usuarios
pueden estar dispuestos a utilizar biomasa de cualquier tipo, buscando el precio mds bajo de la misma. En
tales circunstancias, las peores caracteristicas de la biomasa de PARP no son un handicap, pudiendo ser que
se pueda usar la biomasa incluso tras un simple triturado (sin necesidad de afino posterior).

Ahora bien, las politicas y el control de las emisiones tienen una tendencia a ser mas restrictivas. La calidad
va a ser critica para cumplir con las emisiones, especialmente en instalaciones que no estén dotadas de
sistemas activos de limpieza de gases. Asi mismo, la quema de biomasas de baja calidad en calderas
rudimentarias parece que tendra que ir desapareciendo, dando paso al uso de calderas con mejor
rendimiento, y quiza, que precisen combustibles de cierta calidad. Estos aspectos se han descrito en el
apartado E, acerca de directiva 2015/2193 de limitacion de emisiones a la atmdsfera de instalaciones
medianas (de 1 a 50 MW térmicos), y de los reglamentos de ecodisefio de la Unidn Europea 2015/1189 y
2015/1185 para calderas y aparatos de calefaccion local (estufas, cocinas, etc.) que usen combustibles
solidos.

En cuanto a la trazabilidad, los usuarios que reciban lotes de biomasa pueden querer conocer que, por
ejemplo la mitad de la madera proviene de explotaciones forestales, y la otra mitad de residuos de PARP.
La trazabilidad puede ser un factor clave de confianza cuando se comercialicen mezclas de diferentes tipos
de astillas. Asi mismo hay una preocupacion y conciencia creciente, y los usuarios no desean adquirir lotes
que provengan de explotaciones forestales no sostenibles. Los sellos PEFC pueden ser una clave para
penetrar y ganar confianza del mercado, se pueden aplicar a la biomasa de PARP igualmente que a la
forestal. En cualquier caso, dados los estrechos margenes de beneficio, la trazabilidad debe basarse en
sistemas sencillos (se habla como referencia que el sello EN-plus puede costar 1 €/t).

La sostenibilidad se percibe en general como un valor afiadido. Sin embargo, por el momento es el precio,

la confianza y la calidad, los criterios que marcan al consumidor a la hora de elegir un suministrador y un
tipo de biomasa.
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La presente seccion pretende realizar un andlisis DAFO. Para ello en primer lugar se han resumido las
Debilidades, Amenazas, Fortalezas y Oportunidades (D-A-F-O) que afectan al desarrollo del uso de la
biomasa de PARP. Para dicho analisis debe considerarse como referencia el sector relacionado con el uso
de PARP. Dado que dicho sector no existe en la actualidad, ya que apenas hay un uso de este tipo de
biomasa, se ha tomado como sector de referencia el sector agricola y agroindustrial dedicado al cultivo y
transformacion de la uva, oliva y fruta. Asi mismo se incluye como parte del sector las ESEs y potenciales
consumidores de biomasa de PARP.

De esta manera se consideran Debilidades y Fortalezas todas aquellas caracteristicas intrinsecas al sector
objeto de andlisis. Por otra parte seran Amenazas u Oportunidades aquellos factores externos al sector y
gue pueden condicionar e | desarrollo del mismo.

FORTALEZAS

F1. La biomasa de PARP minimiza las emisiones de GEI respecto a combustibles fésiles y a otros tipos
de biomasa (no tiene impactos en cambio de uso de tierras, ni en produccién de la biomasa).

F2. Permite cerrar ciclos del residuo en economia circular y de proximidad (de “kilémetro cero”).

F3. Los agricultores pueden ahorrar en sus tareas de gestién de residuos de PARP.

F4. El sector agricola es fuerte en Aragdn, y sus representantes tienen capacidad de didlogo y
negociacién con el Gobierno de Aragon.

F5. La agro-industria del vino, procesado de fruta y de aceite de oliva pueden tirar del consumo,
integrando asi los residuos en conceptos de autoconsumo y kmO.

F6. Compartir o contratar alquileres de picadoras de poda es habitual. La maquinaria de recogida o
procesado de PARP puede seguir esquema parecido y ser compartida.

F7. La poday arranques de diferentes especies ocurren en diferentes épocas, lo que permite que se
pueda compaginar la recogida de biomasa de varias especies (mayor tiempo de operacién a lo
largo del afio).

F8. Puede ser un motor de empleo rural, al ser los residuos de PARP generados en zonas rurales (en
linea con objetivos de desarrollo rural).

F9. Algunas zonas rurales estan ya muy concienciadas con los impactos de la quema.

F10. Sentido de proximidad para la biomasa de PARP, mejor entendida en el entorno local, al ser su
uso como fuente de energia una buena practica respecto a la quema al aire libre.

F11. Cercania de consumidores como granjas o fabricas de piensos y ayuntamientos del entorno rural
a la biomasa de PARP.

F12. Calderas preparadas para PARP pueden consumir otros tipos de biomasa (aumenta flexibilidad
seguridad de suministro del usuario).

F13. La astilla de PARP puede usarse en medianas y grandes calderas preparadas para astillas de baja
calidad o calidad variable.

F14. Hueso de aceituna y orujillo ya se comercializa. Para poda de olivo dichos canales pueden ser
utilizados.

F15. Hay zonas o cultivos (olivo y vifledo) que tienen mas presidn en eliminar la poda (para evitar la
propagacion de enfermedades y plagas).

F16. Periodos de retorno de las instalaciones de biomasa muy cortos (depende de precio gasdleo y
gas).

F17. Existencia de empresas de servicios energéticos capaces de realizar instalaciones de garantias con
biomasa de PARP.

DEBILIDADES

D1. Magquinaria existente para recogida de podas (apenas conocida, a veces poco evolucionada para
obtener biomasa de manera rapida, o en formato adecuado).
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D2. Escasa experiencia en el astillado de madera de arranques y tocones.

D3. Calidad en general menor y mas variable que la astilla forestal, hueso de aceituna, melocotén u
orujillo.

D4. La biomasa de PARP no estda apenas regulada, ni estandarizada - incertidumbre para el
emprendedor a la hora de obtener licencias de actividad.

D5. Menor cantidad de tecnologias de combustion disponibles que para otros tipos de biomasa

D6. No existen instalaciones orientadas a consumo de biomasa de PARP.

D7. Desconocimiento del sector agricola, energético y publico del potencial y de que el uso de la
biomasa de PARP puede ser viable.

D8. Dificultad de conseguir financiacidon privada debido a que no son inversiones standard, y suelen
verse como arriesgadas (incertidumbre).

D9. Costes de la cadena altos, que pueden llevar a un margen de rentabilidad muy ajustado.

D10.La biomasa de PARP estd muy dispersa en el territorio. Eso hace su gestion mas cara vy
complicada.

D11.Cantidad de biomasa por hectdrea menor que en explotaciones forestales, mayor riesgo de
incurrir en sobrecostes (los costes por tonelada se disparan en seguida si la recogida y transporte
no rinden).

D12.No hay suficiente mercado de la biomasa, los precios varian estacionalmente, y pueden estar
sujetos a especulacién.

D13.Existe una importante economia sumergida en el entorno agricola (servicios de agricultor a
agricultor), que limita la expansién y el asentamiento de empresas de servicios agricolas
(agricultores reciben subvencién para maquinaria, asumiendo uso propio, no para prestacion de
servicios a terceros).

D14.En Aragén otras energias renovables han sido consideradas prioritarias frente a la biomasa

D15.0tras renovables mejor posicionadas para entrar en las nuevas subastas del sistema eléctrico (por
ejemplo la nueva licitacién en 2017 de 3000 MWe de potencia eléctrica).

D16.No se tiene en cuenta en los planes energéticos de Aragdn, y no existe una agencia de la energia
que pueda estudiar en detalle y proponer planes especificos.

OPORTUNIDADES

O1. Existe un gran potencial en Aragdn de biomasa de PARP (mas de 270.000 t de materia seca por
afio de podas y arranques).

02. En zonas concretas de Aragdn hay un altisimo potencial local de biomasa de PARP.

03. Algunos técnicos de ayuntamiento en zonas rurales muy concienciados con el medio ambiente.

0O4. Aumento de redes de calor en Espafia (se espera que siga la tendencia promovida principalmente
desde ayuntamientos).

05. Sector vino emite CO2. Demostrar que se es eficiente y que se buscan soluciones kmO contribuye
alaimagen de la marca y del sector.

06. Precio petrdleo al alza segln previsiones (de finales de 2016).

0O7. Existencia de ESEs que pueden asumir la inversion y vender calor a precio competitivo respecto al
gasoleo o el gas (evitan incertidumbre del usuario, que paga por el servicio, y se desentiende de la
instalacion).

08. Existencia de sellos de calidad de ESEs con garantia de profesionalidad, que pueden visualizar a
instaladores con experiencia en PARP.

09. Potencial promocién del aumento en los objetivos de calor con biomasa a partir de la nueva
directiva de EERR y planes de renovables que se deriven de ella.

010.Nuevos planes de desarrollo rural o de politica agricola que regularicen el uso de residuos.

O11.Politicas ambientales cada vez mas restrictivas que puedan limitar en el futuro las quemas al aire
libre.
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012.Aumento de exigencia en reduccion de emisiones de las energias renovables (80% hasta 2025 y
del 85% a partir de 2026).

0O13.Financiacién y subvencién disponible para proyectos productivos en el medio rural a través de
fondos Leader (aplicables a empresas de servicios que recojan y transformen biomasa de PARP).

O14.Financiacion y subvencién disponible para acciones de eficiencia energética en ayuntamientos a
través de fondos Leader.

0O15.Financiacidon a través de fondos Feader en Aragdn por medio de proyectos de mejora de la
actividad agraria e industrial (ejemplo de la medida 16 de grupos operativos para suministro
sostenible de biomasa).

016.Existencia de financiacion para desarrollo de productos y servicios innovadores a nivel regional y
nacional.

0O17.Desarrollo en la actualidad de las especificaciones para generar un estandar de biomasa de podas
agricolas (vifiedo y olivar) a través del proyecto Biomasud (permite obtener un sello Biomasud de
calidad; puede derivar en redaccién de estdndares para biomasa de PARP).

AMENAZAS

Al. Promocion de las energias renovables sin segmentar por tipo (la nueva directiva Europea no
marca objetivos por energia, sino de manera global).

A2. Apuestas de la administracidon espafola o aragonesa por otros sectores competidores: ejemplo
del desarrollo de la red gasistica en los 90’s y 2000, u otras renovables.

A3. Forma de actuar de la administracion inestable segln legislatura. Una inversion inicialmente
viable puede dejar de serlo si hay cambios en el gobierno, y se promueven politicas que limitan la
rentabilidad, o que entran en competencia.

A4. Cambios de gobierno en ayuntamientos: limita aparicién de iniciativas ejemplares

A5. Mayores restricciones en emisiones (trasposicion de la directiva 2015/2193 de emisiones en
instalaciones medianas a trasponer antes del 19 de Diciembre de 2017 puede hacer biomasa de
PARP de dificil uso en instalaciones de mediano tamafio).

A6. Limites a las emisiones en instalaciones de pequefia potencia (< 500 kWt) por directiva de
ecodisefio, si PARP queda englobada como “madera” (se le exigen emisiones de particulas muy
bajas), o si en su revisidon de 2019 se regulan otros tipos de biomasa (herbacea, por ejemplo), y no
se considera la de PARP (quedaria englobada con la “madera”, y su uso dificultado respecto a
otros agro-combustibles).

A7. Legislacion lo puede dejar la biomasa de PARP fuera si no se considera combustible tipico (falta de
estandarizacion o de referencia).

A8. LA legislacion podria considerar la madera de PARP como residuo, no como biomasa (por riesgo
de contener metales y otros inorganicos derivados de aplicar fitosanitarios).

A9. Generacion de expectativas demasiado altas (si se confunde potencial de biomasa tedrico, con la
cantidad disponible, econdmica y contratable).

A10.Sequias y cambio climatico, que reduzcan las tierras en regadio y la viabilidad de la vid, olivo,
frutal.

Al1l.Recortes en las ayudas a produccion agricola. Pérdida de competitividad.

A12.Deslocalizacion de produccion de fruta, uva y olivo a mercados con menores costes (Turquia,
Magreb).

A13.Precio de otros agro-residuos de baja calidad o de biomasas contaminadas (que pueden ser muy
baratos): PARP no competitiva si no se establecen clases, o se limita uso de dichos residuos en
instalaciones pequefias y medianas.

Al4.Economia sumergida en la prestacidn de servicios por parte de particulares sin permisos: puede
limitar la iniciativa privada.

Al15.Entrada de nuevos instaladores sin experiencia que realicen instalaciones inapropiadas (mala
prensa y mala experiencia para la biomasa de PARP).

A16.Boca a boca de malas experiencias y del escepticismo.
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Al17.Rechazo a lo novedoso o incierto (solo se piensa en astilla, pellet, etc.).

A18.Usos alternativos (dejar como enmienda orgdnica en el suelo, uso para atrapar barrenillo con el
olivo, uso de poda de vid para re-emplazar sulfitos, etc.) y medidas agro-ambientales para
condicionalidad de la PAC (picado a campo).

Tras el andlisis una de las dudas fue si incorporar la incertidumbre y el riesgo como una de las
debilidades o de las amenazas. Sin embargo, se ha decidido no incluirla, al resultar ser una
consecuencia de as multiples incertidumbres, debilidades y amenazas. Es por ello que el lector no debe
extrafarse por su ausencia. Se decidid reflejarla como una barrera estructural que impregna
actualmente todos los aspectos del uso de la PARP.
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LINEA DE ACCION: Acciones orientadas a promover la aceptacién de la biomasa de PARP
Accion objetivo Elementos que la Objetivos Acciones / Actividades Actores involucrados / Incluida ya en
(nombre corto) impulsan objetivo uP_running?
(S / NO)
S06 S8: PARP genera empleo |SO6 - Presentar y dar a conocer |SO6.a — Campafia general en - Publico general Si
Visualizacion en zona rural los beneficios para la sociedad |Aragon. - En zonas rurales de alto (T.7.4,T.2.1,
bondades PARP |O1: Aragdn tiene alto del uso de la biomasa de PARP. |SO6.b — Campana especifica potencial: ayuntamientos, T.3.1)
potencial de PARP dirigida a las zonas con alto granjas, agro-industria
02: Hay zonas de alto potencial.
potencial en Aragon
SO4 S11: Consumo de calor  [SO4 - Sensibilizar a los SO4.a — Promover demostraciones |- Potenciales Si
Visualizar zona rural (granjas, etc.) |ayuntamientos, empresasy en |practicas e invitar a los distintos consumidores de biomasa (T.7.4,T.7.5,
oportunidad en | O4: Expansion redes de |general, a todos los sectores sectores objetivo. en zonas rurales T.3.3,T6.3)
entorno rural calor en Espana implicados, para promover el  [SO4.b — Diseminar casos de éxito |- Publico general
010: Aumento de aprovechamiento de PARP. existentes y las claves de éxito.
objetivos de calor con
biomasa (planes EERR)
WT7 W?7: Desconocimiento WT7 — Ensalzar la oportunidad |WT7.a — Campafia de noticias - Sector agricola Si
Campafia: oportunidades PARP gue permite la biomasa de promocién del uso de la poda 'y - Publico general (T.7.4.,,77.5,
biomasa PARP es |T16: Mala prensa PARP, y acallar rumores arranques. T7.6,T7.7)
posible T17: Rechazo a lo nuevo |negativos no fundamentados. |WT7.b —Videos demostrativos en
youtube.
WT7.c — Mensaje durante
presentaciones en eventos
publicos.
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LINEA DE ACCION: Acciones orientadas a defender las ventajas del uso de biomasa de PARP como fuente de energia

WT6 W7: Sector agro WT6 - Asesorar, concienciary |WT6.a— Campana de - Sector agricola Si
Asesorary desconoce biomasa prevenir al sector agricolade |sensibilizacidn: publicacion - Potenciales (T7.4,T7.5,T3.4)
prevenir frente a |T5,T6: Directivas los posibles riesgos por futuras |periddica de noticias. consumidores de biomasa
malas practicas  |emisiones calderas mas |legislaciones y de asegurar el WT6.b — Desarrollo de de PARP en zonas rurales
en el uso de PARP |restrictivas uso de esta biomasa en monograficos. - Publico general

T15: Instaladores sin instalaciones adecuadas. WT6.c — Presentacién de informes

experiencia oportunistas técnicos.

T16: Malas experiencias
SO1 - S1: GEl de biomasa de SO1 - Demostrar y visualizar SO1.a — Realizar cdlculos a partir |- Pioneros o casos de uso Si
Regulaciones GEI |PARP son bajas publicamente que las de casos reales. de biomasa de PARP en (T3.4,T6.3)
mas estrictas 013: Regulaciones mas |emisiones de GEl de biomasa |SO1.b — Divulgacién de los marcha (T7.4,T7.5)

estrictas en emisiones de |de PARP son bajas en resultados y conclusiones. - Agentes publicos y

GEl comparacién con combustibles privados. Publico general

fosiles y otros tipos de
biomasa.

SO10 — Precio del |S17: Periodos de retorno |SO10 - Demostrar que el uso de [SO10.a — Visualizacién publica de |- Potenciales Si
gasoleo y del gas |bajos en calor con la biomasa de PARP es viable casos de éxito. consumidores de PARP: (T6.3)

biomasa respecto a precios del gasdleo, [SO10.b — Seguimiento de precio ayuntamientos, granjas y

06: Precio petrodleo al si se obtiene de una manera petréleo y periodos de retorno agro-industria en zona No

alza adecuada. tipicos implicitos. rural.
ST5 S14: Biomasa de PARP ST5 - Demostrar que la calidad |ST5.a - Campania informativa que |- Consumidores (aytos, Si
Fomento dela calidad no mucho peor |de PARP no es malay en promocione la PARP como granjas, agro-industria). (T.7.4))
calidad de PARP |frente a otras biomasas |cualquier caso puede ser combustible. - Sector agricola,
como T13: Otros agro residuos |superior a otros combustibles |ST5.b - Estudios técnicos energético y ESEs
combustible mas baratos y peor alternativos. comparativos con otros tipos de No

calidad residuos.
W02 W3: Biomasa de PARP de |WO2 — Desarrollar un estandar |WO2.A — Obtener datos de la - ESEs y fabricantes Si
Estandar de calidad menor y variable |de calidad de biomasa de PARP |calidad de PARP: campafia de - Productores de PARP, (T.3.2,T.6.3))
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calidad biomasa |017: Estandarizacion basado en datos tipicos de recogida de muestras y nuevos emprendedores
PARP podas a través Biomasud | composicidn. bibliografia. - Consumidores (ayunta-
WO2.B — Desarrollar un estandar |mientos, granjas, agro- No
que certifique la calidad de la industria)
biomasa de podas. - Autoridades y érganos
reguladores.
WT1 W3: Biomasa de PARP de |WT1 - Evitar que PARP se WT1.a — Campaia de medicién de |- Departamentos medio Si
Biomasa de PARP |calidad menor y variable |considere residuo dentro de la |contenido de metales en la ambiente del Gobierno, (T.3.3))
no es toxico T7: no regulada, sin legislacidn. madera de PARP. institutos oficiales,
estandarizacion WT1.b — Trasmision de la agencias de la energia.
T8: PARP considerada informacién a agentes de decision. |- Publico general, sector
como residuo, no WT1.c — Campafia informacidn. agricola y energético.
biomasa
ST4 S16: Necesidad de sacar |ST4 - Medidas fiables del ST4.a — Mediciéon de rendimientos |- Productores de biomasa,
Medicidn fiable |poda potencial tedrico, técnicoy por hectdrea. emprendedores y Si
del potencial de | T9: Expectativas de sostenible de biomasa de ST4.b — Analisis de disponibilidad. |consultores (T.6.2.,,T.3.2))
biomasa potenciales infladas podas y arranques. ST4.c — Generacion de mapas de |- Sector agricola,
potencial. energético, agencias de No
energia
LINEA DE ACCION: Acciones orientadas a obtener respaldo social o institucional
S02 S9: Conciencia quemas |SO2 - Obtener el apoyo de la S0O2.a — Redactar y distribuir una |- Actores influyentes del Si
Respaldo social 0O11: Nuevas politicas sociedad para promover una declaracién de la necesidad de sector agricola, energético (T2.1,T.2.2,
para cambiar que influyan en la gestién | gestion de la biomasa de PARP | medidas que favorezcan practicas |y la administracion T.2.3,,T.4.3)
gestion PARP con |de residuos (Aragén / EU) |ambientalmente adecuada. mas adecuadas. - Poblacién en zonas de
guemas S02.b — Campafia de adhesién. concentracién de cultivo
de vid, olivo y frutal
- Partidos politicos,
diputados
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ST2 $1,52,58: Ventajas de la |ST2 - Conseguir un acuerdo ST2.a— Redactar y distribuir un - Actores influyentes del Si
Declaracion de PARP (empleo, GEl, entre sector memorando con una declaracion |sector agricola, energético | (T.2.1,T.2.4,,
beneficios dela |quemas) agricola/energético y de principios para la promocién de |y la administracion T.4.3.)
biomasa de PARP |S4: Sector agricola fuerte |administracion sobre los la biomasa de PARP. - Poblaciéon en zonas de
conla en Aragon beneficios socioeconémicos de |ST2.b — Campafia de adhesion concentracién de cultivo
administracion T3,T4: Administracion la gestion de PARP Yy la entre los distintos sectores. de vid, olivo y frutal
para cambiante y politicas en |necesidad de incentivarla. - Partidos politicos,
contra diputados
WT5 W14,W15,W16: PARP WTS5 - Conseguir un acuerdo WT5.a - Redactar y distribuir un - Actores influyentes del Si
Acuerdo con generalmente no entre sector plan de acciones precisas parala |sector agricola, energético | (T.2.1,T.2.4,,
administraciény |considerada en planes agricola/energético y promocién de la biomasa de y la administracién T.4.3))
para el apoyo de |[T2,T3,T4: Administracion |administracion sobre las lineas |podas. - Poblacién en zonas de
la PARP cambiante / apoyo a de accidn necesarias para WTS5.b - Campaia de adhesidn concentracién de cultivo
otros sectores promocionar el uso de la entre los distintos sectores. de vid, olivo y frutal
biomasa de PARP. - Partidos politicos,
diputados
LINEA DE ACCION: Acciones orientadas a promover el emprendimiento
S04 S11: Proximidad S04 - Alinear a los S04.a — Visualizar la oportunidad a |- Potenciales Si
Visualizar consumidores calor rural |ayuntamientos, empresas y en |través de casos de estudioy consumidores de biomasa (T6.3,T.3.3.)
oportunidades de |S17: Periodos retorno general, a todos los sectores demostraciones en zonas rurales.
biomasa de PARP |biomasa cortos implicados, para promover el  |SO4.b — Difundir la factibilidad por |- Poblacion zonas rurales (T7.4,T7.5)
para calor 04, 010: Calor con aprovechamiento de PARP. medio de campafias en zonas de |con alto potencial PARP.
biomasa en ascenso alto potencial.
(planes y nuevas redes
de calor)
wo1 W?7: Desconocimiento WO1 - Mostrar a los WO1.a — Acciones de visualizacion |- potenciales Si
Visualizacién del |oportunidad PARP emprendedores la elevada mediante talleres, workshops, consumidores de biomasa | (T.2.1,,T.7.4.)
potencial de O1: Aragén tiene alto cantidad de PARP que existe. casos de éxito, etc. de PARP
PARP potencial de PARP WO1.b — Informes técnicos - publico general
publicos. No
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W06 W9: Rentabilidad WOE6 - Fomentar la realizacion |WO06.a — Visualizar los - Emprendedores y Si
Visualizaciéon de |ajustada de proyectos facilitando la mecanismos de subvencion potenciales (T.2.2.,,T.2.3)
mecanismos de | 014: Financiacién a viabilidad econdmica de las disponibles a los emprendedores. |emprendedores. (13.2,T3.3)
financiacion emprendedores distintas iniciativas. WO06.b — guia de financiacion para |- Gobierno de Aragoén No
emprendedores en PARP. - Partidos politicos,
WO6.c — Incidencia a la diputados
administracion publica para (T4.3)
fomento de apoyos a iniciativas de
PARP.
w09 W6: Escasas instalaciones | WO9 - Poner en manos del WQ9 — Documentar modelos de - Emprendedores Si
Fomentar la gue usen PARP sector agricola y energético los |negocio aplicables. - Potenciales (T2.2,T3.4,
réplica de 09: Existen casos de potenciales modelos de WQ09.b — Documentar casos en consumidores T.6.3)
modelos exitosos |éxito que utilizan PARP  |negocio y casos de éxito para |funcionamiento y claves de éxito. |- Sector agricolay (T6.3)

fomentar su réplica.

WOQ09.c — Difundir a los potenciales
emprendedores.

energético

(T7.2,77.4,77.5)

wO010 W6: Escasas instalaciones| WO10 - Promover nuevas WO010.a — Asesorar a los nuevos - Emprendedores Si
Promocién de que usen PARP iniciativas pioneras en Aragéon |emprendedores en el desarrollo (T.3.1.)
nuevas iniciativas |02: Hay zonas de alto que utilicen biomasa de PARP. |de proyectos de aprovechamiento
pioneras en potencial en Aragdn de PARP.
Aragdn W010.b — Asesorar sobre

viabilidad econémica de los

proyectos.
SO5 S17: Periodos bajos de SO5 - Promover nuevas SO5.a —Asesoramiento acerca de |- ESEs y potenciales Si
Promocion retorno. instalaciones en zonas de alto |la viabilidad y oportunidades de consumidores de biomasa |(T3.2, T3.3, T3.4,
instalaciones en {014, 015: Financiacidon |potencial de PARP. financiacién de proyectos. en zonas rurales. T4.2,T5.4)
zonas de alto (emprendedores / SO5.b — Campafia de informacién |- Grupos de desarrollo
potencial ayuntamientos / en zonas rurales de alto potencial |rural y territorial No

innovacion)

y a través de grupos de desarrollo
rural.
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S010 S17: Periodos bajos de S0O10 - Promover el cambio de |S010.a — facilitar ejemplos de - potenciales Si
Promover el retorno gasoleo a biomasa como factibilidad del cambio de consumidores de biomasa | (T.7.4.,T.3.2,,
cambio de 06: Precio petrodleo al combustible para la generacidn |gas/gasoleo a biomasa de PARP.  |de PARP T.3.4.,T6.3)
gas/gasoleo a alza de calor y/o electricidad. S010.b — Elaboraciéon de planes de |- ESEs
biomasa viabilidad de proyecto. No
SO7 $18: Existen ESEs con SO7 - Visualizar a las empresas |SO7.a — Fomentar la visualizaciéon |- ESEs No
Visualizacién ESEs |experiencia en uso de de maquinaria, servicios de las ESEs con garantias para uso |- potenciales
y su trabajo PARP agricolas y energéticos con de PARP. consumidores de biomasa
08: Sellos calidad ESEs experiencia en el usoy la SO7.b — Presentar los mejores de PARP
gestion de la biomasa de PARP. |casos de éxito de dichas ESEs.
SO7.c — Desarrollar un sello de
calidad como instalador de agro-
biomasa
S08 S4: Sector agricola fuerte |SO8 — Promover el uso de la S08.a - Preparacion de modelos - Granjas, agro-industria,
Fomento del uso |en Aragén PARP en el sector agricolas. de negocio aplicables al sector agricultores Si
de biomasa de 04, 010: Calor con agricola. - ESEs (T3.2, T3.4,T6.3)
PARP en sector biomasa en ascenso S08.b - Campafia de diseminacién (T7.4)
agricola (planes y nuevas redes de los modelos de negocio
de calor) aplicables.
S08.c — Visualizacién de
oportunidades de financiacion. No
w08 W10, W11: Costes WOS - Agrupar y alinearalos |WO8.a— Mostrar la necesidad y - productores de residuos Si
Agrupar a recoleccién altos productores de residuos de las |ventajas de asociarse para reducir |de PARP (T7.4)
productores de 02: Hay zonas de alto zonas de alto potencial de costes. - Cooperativas
PARP potencial en Aragon PARP a fin de permitir WO08.b — llustrar cdmo funcionan
reducciones de costes. los modelos de negocio (T.3.2,T.6.3)
cooperativos para recogida de
PARP.
WO8.c — Promover acciones de No
agrupacion de agricultores. (excepto algun
caso T3.2)
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LINEA DE ACCION: Acciones orientadas a proponer medidas o instrumentos para el sector
SO3 S4: Sector agricola fuerte |SO3 — Promover una S03.a — Andlisis de las - Asociaciones y sindicatos
Promover nuevas |en Aragén consideracion especial parala |regulaciones que actualmente agricolas
regulaciones para |012: Politicas guema de residuos al aire libre |regulan o permiten las quemas. - Departamentos de medio Si
guemas de ambientales mas en siguientes politicas S03.b — Campafia de incidencia de |ambiente y agricultura de (T2.3,T.4.3))
residuos de PARP |restrictivas ambientales y reglamentos. leyes o regulaciones que deben la administracién
ser tratadas. - Partidos, diputados
WT10 W4: PARP no regulada WT10 - Promocionar que la WT10.a — Revisién de medidas de |- Asociaciones de lobby Si
Consideracion de |T18: Usos alternativosy |PARP como biomasa se condicionalidad de la PAC, y agricola (T.4.3))
biomasa de PARP | medidas ambientales considere en los planes de propuesta de nueva - Ministerio de agricultura
en planesy PAC. |PAC residuos y de practicas agro- condicionalidad. - Agentes de influencia en
ambientales de la PAC. WT10.b — Transferencia a sector  |Bruselas
agricola, administracién y actores |- DG-AGRI, eurodiputados
politicos.
S09 S$16: Necesidad sacar SO9 - Fomentar la elaboracién |S09.a — Redactar de un informe de |- Agentes el sector
Elaboracién de un |poda de un Manual de Buenas buenas practicas en el uso de agricola, institutos de I+D Si
Manual de 011: Nuevas politicas Prdcticas por parte de la biomasa de PARP. - Administraciéon publicay | (T.4.3.,T.2.3.)
Buenas Practicas |que influyan en la gestién |administracion para ser S09.b — Trasladar dicho informe y |partidos politicos
de residuos (Aragdn / EU) |incluido en futuros planes sus principales conclusiones a la
/normativas de residuos. administracién competente.
S08 S4: Sector agricola fuerte |SO8 - Elaboracidn de planes de |SO8.a —Preparacién de la - Departamentos de medio
Planes de en Aragén fomento de uso de PARP en el |propuesta de plan estratégico ambiente y agricultura de
fomento de uso |04, 010: Calor con entorno rural. para fomentar el uso de biomasa |la administraciéon Si
de PARP biomasa en ascenso de PARP (subvenciones, - Partidos, diputados (T.4.3.)
(planes y nuevas redes mecanismos de promocidn, etc.). |- Sector agricolay
de calor) S08.b — Campania de transferencia |energético
a sector y actores politicos.
WO05 W4: PARP no regulada WOS5 - Promocionar PARP para |WO5.a — Revisidon de politicas y - Departamentos de Si
Mayor W14,W15,W16: PARP gue sea considerada en los reglamentos de EERR que industria y energia de la (T.4.3))
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consideracion de
PARP en planesy
normas

generalmente no
considerada en planes
04, 010: Calor con
biomasa en ascenso
(planes y nuevas redes

planes energéticos y
regulaciones del sector.

condicionan el uso de la biomasa,
y referencia a biomasa de PARP.
WO5.b —Transferencia de
reglamentos y politicas que
podrian contener referencias

administracion
- Partidos, diputados
- Sector energético

de calor) especificas a la PARP.
wo7 W14: Escasas medidas de | WO7 - Evitar malas practicas en | WO7.a — Identificacién de malas |- Departamentos de Si
Medidas de control el uso de PARP susceptibles de |practicas que la administracion industria y energia de la (T.4.3))
control para 012: Politicas elevar los niveles de debe vigilar (quemas al aire libre, |administracién
evitar malas ambientales mas contaminacion. guema de maderas con barniz, - Partidos, diputados
practicas en el restrictivas emisiones de particulas, etc.) - Sector energético
uso de PARP 013: Regulaciones mas WO7.b —Transmisién a las

estrictas en emisiones de autoridades competentes y

GEI agentes politicos
WT4 W9: Rentabilidad WT4 - Promover un marco de |WT4.a — Identificar malas praxis en |- Departamentos de
Promover ajustada competencia mas justa para las |la prestacion de servicios a agricultura
competencia W14: Escasas medidas de |empresas de servicios agricolas |terceros en la recogida de biomasa |- Autoridades
justaenla control que asegure competitividad en |de PARP. competentes No
prestacion de T14: Economia recogida de PARP WT4.b — Preparaciéon de informe |- Partidos, diputados
servicios agricolas | sumergida para administracién con medidas |- Sector agricola

aplicables.

WT2 W4: PARP no regulada WT2 - Conseguir medidas y WT2.a — Identificacion de - IDAE
Regulacion propia | T5,T6: Directivas regulacién propias para la PARP | directivas y normativas que - Ministerio Industria Si
parala biomasa |emisiones calderas mas |(no como madera forestal) pueden afectar el usoy - Agentes sector (T2.4,T.4.3))

de podas y
arranques

restrictivas
T7: No regulada, sin
estandarizacion

clasificacion de la PARP.

WT2.b — Transmision de alarma de
elementos que pueden
condicionar el uso futuro de la
biomasa de PARP si no se recoge
apropiadamente en nuevas
normativas.

energético en Bruselas
- DG-EN
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LINEA DE ACCION: Acciones orientadas a aplacar barreras de tecnologia y del mercado de la biomasa

w03 W1: Maquinaria de WO3 - Promover el desarrollo | WO3.a — Identificar carencias - Fabricantes de No
Desarrollo de recogida poco de tecnologias de tratamiento |técnicas en la maquinaria de trituradoras, astilladoras o
nuevas especializada adecuadas a los modelos de recogida y tratamiento existente. |empacadoras No
tecnologias de W?2: Escasa experiencia | negocio para uso energético de | WO3.b — Promover la iniciativa - Centros tecnoldégicos y
recogiday en el astillado de podas |la biomasa de PARP. innovadora en empresas del universidades
tratamiento de agricolas sector.
PARP 016: Financiacién a la
innovacion
Wwo11 WS5: Tecnologias de WO11 - Promover el desarrollo |WO11.a — Identificar necesidades |- Fabricantes de calderas No
Desarrollo de combustion de PARP de tecnologias de combustiéon |de desarrollo en los equipos de - Centros tecnologicos y
nuevas escasas preparadas para el uso de combustién para uso adecuado de |universidades
tecnologias de 016: Financiacién a la PARP. biomasa de PARP.
combustién de innovacion WO11.b — Promover la iniciativa
PARP innovadora en empresas del
sector.
WT9 WS5: Tecnologias de WT9 - Promover el desarrollo |WT9.a— Fomentary promover la |- Fabricantes de calderasy No
Desarrollo de combustidn de PARP de nuevos sistemas de limpieza |I+D. de equipos de limpieza de
nuevos sistemas |escasas de gases. WT9.b — Fomentar las gases
de limpieza de T5,T6: Directivas subvenciones a la instalacién de - Centros tecnoldgicos y
gases emisiones calderas mas dichos sistemas. universidades
restrictivas
ST3 S$12: Calderas flexibles ST3 - Promocionar la ST3.a — Recopilar las tecnologias |- Fabricantes. No
Promocién de pueden usar PARP y otras |instalacion de calderas de caldera disponibles.
calderas biomasas policombustible para ST3.b — Campanfia de promocion - ESEs, potenciales
policombustible |T18: Usos alternativosy |aprovechamiento energético del uso de calderas consumidores de PARP Si
medidas ambientales de PARP. policombustible. - Sociedad en general en (T.7.4.)

PAC

zonas de alto potencial
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WTS8 W3: Biomasa de PARP de |WT8 - Acercar biomasa de WT8.a — Acercar a los grandes - Grandes consumidores
Promover del uso |calidad menor y variable |PARP a grandes consumidores |consumidores las propiedades de |de biomasa. Si
de PARP en T5,T6: Directivas a fin de generar una demanda |la biomasa de PARP. - Sociedad. (13.1,T3.2)
grandes emisiones calderas mas |permanente. WT8.b — Promover pruebas - Productores de residuos.
instalaciones restrictivas demostrativas de uso de biomasa (T.3.3)
de PARP en grandes equipos de
combustidn.
WO04 W12: No hay suficiente |WO4 — Activacién de un WO04.a — Busqueda de potenciales |- Consumidores de Si
Desarrollo de un |mercado de biomasa mercado estable para el consumidores de biomasa de biomasa interesados en (T.3.1,,T.3.2)
mercado para uso | 06: Precio petrdleo al aprovechamiento de PARP. PARP. usar biomasa de PARP
de PARP alza WO4.b — Creacion de unared de |- Proveedores de biomasa
04, 010: Calor con suministradores y consumidores |- Sector agricola
biomasa en ascenso de biomasa de PARP. (productores del residuo)
(planes y nuevas redes - Cdmaras de comercio
de calor)
WT3 W9: rentabilidad WT3 - Promocidn de servicios |WT3.a — Identificar empresas de |- Empresas de servicios Si
Promocién de ajustada agricolas con sello de garantia |servicios interesadas o ya agricolas (T.7.4.,T.7.3)
servicios agricolas | T14: Economia para distribucién de PARP prestando servicios de recogida de |- Sector agricola
con sello de sumergida biomasa de PARP. (productores del residuo)
garantia para WT3.b — Visualizacién de las - Intermediarios y
distribucién de empresas que realizan dichos consumidores de biomasa
PARP trabajos bajo las condiciones de de PARP
competitividad adecuadas.
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El presente documento ha sido preparado por ASAHA Huesca y CIRCE fusionando la visidon que han
compartido multiples agentes del sector a través de talleres y entrevistas personales.

Un total de 4 talleres han sido realizados en Fraga, Barbastro y Valjunquera entre abril y junio de 2016. En
dichos talleres se contd con la presencia de agricultores, cooperativas y agroindustria del sector oleicola,
vitivinicola y fruticola, empresas de servicios agricolas, fabricantes de maquinaria de procesado de
biomasa, instaladores de calderas y empresas de servicios energéticos, ayuntamientos, responsables de
desarrollo y medio ambiente de las comarcas, grupos de accion local, y potenciales consumidores de
biomasa (agroindustria, ganaderos y empresas integradoras de porcino, administraciones publicas, entre
otros). A todos ellos queremos dar nuestro agradecimiento por su participacion activa.

A lo largo de la Tarea T3.1 (seleccion de beneficiarios)se han mantenido multiples contactos con
agricultores, empresas y ayuntamientos emprendedores, asi como con otros agentes del sector. Si bien el
propésito de dichos encuentros ha sido analizar las condiciones para lanzar nuevas cadenas de
aprovechamiento de biomasa de PARP, el didlogo ha servido para recabar ideas y datos que se han
incorporado al presente documento. Se agradece aqui la visién aportada por todos ellos.

A fecha de 23 de Febrero se realizé una visita a Vilafranca del Penedés, junto con varios agentes del sector
aragoneses, con el fin de conocer mejor dicha iniciativa. Se agradece al Ayuntamiento de Vilafranca del
Penedés, en concreto a D. Jordi Cuyas (responsable de Proyectos Estratégicos) y a Dfia Laura Carbo (Técnico
de Medioambiente) la acogida. Sus impresiones, asi como las de los asistentes, se han tenido en cuenta
para el presente andlisis. Agradecemos ademas a Bodegas Torres, Nou Verd, y Monreser S.L. por compartir
sus puntos de vista.

Asi mismo se han desarrollado una serie de entrevistas con agentes concretos que han facilitado su vision
sobre las barreras, oportunidades, marco regulatorio y financiero, y necesidad de acciones para promover
el uso de la biomasa de PARP. A todos ellos queremos dar las gracias, y hacemos mencidn explicita en la
siguiente tabla de agradecimientos.

Persona/Departamento Entidad Rol actual respecto a
la biomasa de PARP
Departamento de Biomasa y Residuos | IDAE - Instituto para la Diversificacion y | Financiacidn, vision de la

Ahorro de la Energia (Madrid). administracion central
Pablo Rodero Masdemont AVEBIOM - Asociacion Espafiola de | Representacion de
Valorizacion Energética de la Biomasa | agentes del  sector
(Valladolid) biomasa
Maria José Murciano REDR - Red Espafiola de Desarrollo Rural), | Tercer sector, intereses
Madrid (Madrid) de zonas rurales.
Juan de Dios Escolar / Responsable de | Forestalia Renovables (Zaragoza) Potencial consumidor de
cultivos energéticos biomasa
Sergio Breto Asensio / Jefe de Servicio | Gobierno de Aragén (Zaragoza) Redaccion planes
de Planificacién Energética energéticos Aragon
Hector Filloy Viver Servicios agricolas Filloy-Viver (Mazaledn) | Empresa de servicios
agricolas
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A.General Information on Vinnytsa Region (Regional framework on
APPR)

Vinnytsa region is located in the center of Ukraine and has population of 1.6 min people (2016 p.). It occu-
pies almost 4.5% of the territory of Ukraine and has 27 districts (Picture 1). Vinnytsa region belongs to for-
est-steep climatic zone. The soil is mostly podzolic (near 65%). In the northern east of the region, there is
mostly black soil, in the central part — grey, dark-grey, light grey, in the southern east — deep black soil and
podzolic soil. Arable land occupies over 70% of whole region. Climate is continental, average temperature
of January-5°C, of July +20°C; annual rainfall: 520-590 mm, 80% of them fall in the warm season [1].
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Gardening has important role for the region, it is the leader in growing pomaceous fruit: in 2015, agricul-
tural enterprises produced 152.71 th. t on 11.4 th. ha which is almost 41% of the gross collection in the
country (table 1) [2], whereas the share of plantations in production phase was 27%. Majority of the plan-
tations are under apple trees (94% of pomaceous), among stone fruits they have plum, cherry and sweet
cherry. About 300 enterprises involved into fruits growing represent 56% of agricultural enterprises of the
region with over 10 th. employees [3].

Companies in majority plant intensive orchards using rootstock (dwarf and semi-dwarf type) due to its
higher productiveness and growth temp. Households mostly operate with old fashion technology charac-
terized by high wooden mass of a tree and lower pruning frequency.
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Sheet 1. Overall indicators of horticulture in Vinnytsia region, Ukraine
All types of producers

Area of fruit plantations in productive 186,2 22,9 12,3 %
phase, th. ha, including:

pome fruits 111,2 19,5 17,5%

stone fruits 62,4 2,8 0,05 %
Gross yield of fruits, 2022,7 283,4 14,0 %
th. tons, including:

pome fruits 1360 254,3 18,7 %

stone fruits 547,6 23,3 4,3%

Agriculture legal entities (producers except households)

Area of fruit plantations in productive 54,5 12,0 22%
phase, th. ha, including:

pome fruits 42,2 11,4 27 %

stone fruits 11,5 0,6 5%
Gross yield of fruits, 400,0 157,4 39,4%
th. tons, including:

pome fruits 374,6 152,7 40,7 %

stone fruits 25,4 4,6 18,1 %
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For the moment, any precise research on APPR fuel biomass perspective has not been done in the region.
Both companies and farming households never had done any measurements due to a lack of demand. The-
oretically, considering intensive technology among enterprises, fruit orchards produce 4.76 t of APPR in
average [4], estimated potential amount of APPR, which applicable for energy purpose may be valued at
51.4 th. t per year'. Complementary, APPR biomass potential in households counted for some 21.6 th. t
(pruning residues evaluated at the level of 2.2 t/ha [5]).

Overall theoretical potential of APPR residues from pome and stone cultures in Vinnytsia region accounts
for 73 th. t per year that is equal to 25 ktce’. For comparison, energy potential of other types of wooden
fuels (firewood for heating, forestry residues and wood processing residues) accounts to 68.9 ktce (2014)

[6].

Certain part of plantations requires uprooting due to decreased productivity level of trees. However, there
is no data on amount of ha with plantations to be uprooted.

Energy saving and bioenergy is one of the priorities mentioned in the Strategy for sustainable development
of Vinnytsia region till 2020 (proved by the Council of Vinnytsia region on 24™ of June, 2015) [1]. Nowa-
days, 370 boilers on solid biofuel with 125 MW are in operation in Vinnytsia region providing heating power
to municipalities, households, industry and public sectors [7]. APPR biomass is not highlighted separately in
the Strategy.

Companies and farmers do not consider APPR biomass as commercial product. Such type of biomass mainly
burned on open air or stored on border sides of the plantations. In some cases farmers use APPR wooden
biomass as fuel for theirs own energy purposes, as farmers believe that supply chains of such biofuel is too
complicated and has low return considering cost of processing.

1 The coefficient of technical availability for residues accepted at the level of 0.9
2 Conversion to the coal equivalent by the LHV of residues 10 M]/kg (natural moisture)
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C.Vinnytsia region prospect of APPR wooden biofuel usage implementa-

tion in energy industry
Different types of companies may be involved into new APPR biofuel supply chain: agriculture companies,
farmers, producers and distributors of equipment for horticulture and energy industry, biofuel boiler facili-
ties servicing one client, municipal boiler facilities supplying energy to municipal organizations. The region
has lack of service companies providing harvesting, cutting and transportation of APPR residues (they prac-
tically do not exist). There are just a few companies, which offer services in uprooting.

Due to commonly small areas under fruit plantations, successful development of service business in APPR
residues supply chain using economic basis of agriculture companies (farmers) possible in form of service
cooperation for making real mutual investments in machineries and equipment.

Some municipal companies already possess required equipment and machineries for chipping and trans-
portation complemented with storage facilities for APPR biomass logistics. Such companies operate in pro-
cessing of other types of wooden biomass, and thus, able to expand theirs business models to APPR bio-
mass sub-segment. Produced biomass can be commercialized in wooden chips, granules/briquettes.

These models of APPR biomass value chain organization (building a service company based on farmers’
cooperation or expanding of municipal companies) are most expected in the nearest perspective. Recently,
usage of APPR biomass becomes popular among farmers for their own energy purposes due to obvious cost
saving benefits [8].

D. Barriers, obstacles and factors of APPR’s wooden biofuel usage de-

velopment in energy industry
Main barriers and obstacles in starting new business in harvesting, sales and usage of APPR’s residues for
energy production purpose:

Technical and organizational

e Farmers need in additional machineries;

e Poor practice of APPR residues harvesting considering landscape dimensions and parcel size;

e Complexity of efficient supply chain organizations in aspect of sufficient returns;

e Necessity in technology compliance considering APPR’s residues harvesting process to meet moisture
and ash requirements;

e Poor volumes of wooden residues in hands of one farmer or company;

o lack of expertise in organization and management of APPR’s residues logistics chain in local areas;

e Poor infrastructure in regions (storage and transportation facilitates).

Economic and financial

e High price of technological machineries for harvesting and APPR’s residues processing;
Lack of own finance among farmers to invest in new machineries;

e High credit cost;

e High prices of ready biofuel.

Legal

e Administrative barriers of APPR originated wooden chips sales;
e Monitoring and prevention of APPR’s fires caused by arson;

e Lack of public standards for hard fuels.

Cultural
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e lLack of common vision and collaboration, complexity of activities coordination among all actors in
APPR’s value chain;

e Lack of will among farmers to develop service cooperatives due to poor transparency;

Conservative mentality of farmers and poor will to build up new business;

Fears of farmers about high complexity in storing , logistics and processing of APPR’s biofuel;

Lack of information in local communities about prospect cost saving benefits;

Poor knowledge about commercialization of APPR’s residues among farmers;

e Lack of information on fuel characteristics of APPR’s residues; refusal among certain customers to use
soft types of trees due to information about its low quality as fuel;

e Myth that harvesting of APPR’s residues is costly operation due to high price of diesel;

e Lack of knowledge among farmers on market price for theirs own APPR’s residues and its volumes pro-
duced in orchards.

Structural

e Underdeveloped and not transparent market of biofuel;

e Competition with black firewood market demolishing any price competition in the industry;

e Poor knowledge among local authorities, lack of quality in planning and execution of development pro-
jects for local areas;

e Lack of servicing companies which provide assistance in harvesting, grinding and transportation of bio-
mass;

e Public monopoly in supply of wooden biofuel to existing customers;

e Competition for biofuel customers among SMEs producers and public municipal companies.

In accordance to survey conducted in form of interview among different categories of beneficiaries, major
barriers that prevent effective supply chains development in APPR’s residues logistics are:

farmers marked lack of own finances and poor access to external capital; lack of demand for wooden bio-
fuel; complexity of supply chain in energy industry; poor infrastructure and regulatory policy (to motivate
usage of local types of fuels and support farmers to utilize own wooden residues for energy purposes).
Other perspective stakeholders (in particular, experts in bioenergy industry) add to mentioned above list
factor of poor local planning for energy development and agricultural industry the same as lack of local
expert communities.

Main drivers may be:

e Optimization costs for biofuel originated from APPR’s residues;

e High level of returns both in meeting own demand and in sales of ready wooden biofuels;

e Stable prices and demand for biofuels on market, long term contracts;

e Existence of customers for biofuels originated from APPR’s residues;

e Existing of pilot projects and successful examples;

o Increase of knowledge on prospect benefits from usage of APPR’s among interested sides and potential
customers;

e Communities’ interest in implementation of energy systems on local biofuel;

e Supporting policy of regional development;

e Attracting service companies in the beginning of market development;

e Discounts for acquisitions of new machineries;

e Coordination in cooperation among actors APPR’s supply chains;

e Building up of new jobs.

Most value adding drivers able to stimulate development of efficient chains, in accordance with potential
actors, are economic benefits: short-term returns; market incentives — high margins for biomass, stable
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prices for biofuels and long-term contracts. Additionally, based on valued added factor, knowledge sharing
is important one. Experts in bioenergy add development supporting regulatory policy.
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Wooden biomass, originated from uprooting of orchards’ plantations, classified as residues of fruits pro-
ductions in agricultural industry [9]. Legal regulatory framework for them is provided by laws of Ukraine:
“On residues”, “On provision of sanitary and epidemiological wellbeing among people”, “On environmental
safety” and others. Certain list of regulatory acts regulates responsibility of inappropriate APPR’s biomass
management, particularly in aspects of open air burning of wooden horticulture residues, e.g. Administra-
tive Code of Ukraine and Criminal Code of Ukraine. APPR’s biomass utilization in energy industry regulated
by laws of Ukraine, such as: “On alternative fuels” and “On alternative sources of fuels”. All legal regulatory

acts build complex judicial structure with diversified legal power [10].

Law of Ukraine “On residues” [11] imposes legal duties of wastes production and increase prevention on
agriculture law’s subjects; conduct bookkeeping, determine content and properties of produced horticul-
ture residues, provide overall storing, proper storing conditions and prevention of damaging or destruction;
provide utilization or removal; prevention of storing, utilization or processing in not prescribed specially
equipped places, exchange information on producing residues and wastes with a government, to request
and to obtain permit, limits for generation and localization of residues and other duties. Imposing long list
of duties on subjects of business cause misbalanced comply with requirements, whereas current law execu-
tion control duties division among local, regional and special governmental bodies causes overlaps and
gaps in control.

According to definitions of such terms as biomass and biofuel mentioned in Law of Ukraine “On alternative
fuel types” [12], wooden biomass may be used as biofuel. Producers and distributors of bio-typed fuels,
according to existing law, required to possess confirming documents of at least: a protocol of testing
/comply certificate of biofuel; technical requirements of biofuel production.

Under certain circumstances buyer of biofuel may request from a distributor Confirmation certificate on
biofuel comply with requirements to alternative fuels (for example, in future, in case of enforcement of
stimulating mechanisms of alternative fuels usage to produce heating power). Such certificate may be is-
sued by the State Agency of energy efficiency and energy saving of Ukraine (the Agency). To obtain such a
certificate applicant (fuel producer) has to obtain expert summary by testing laboratory which accredited
certificate issued by the Certification System UKRSEPRO [13]. Based on such expert summary, the Agency
issues mentioned above certificate.

Due to poor market organization and even under circumstances of existing laws of Ukraine “On residues
and wastes” and “On alternative fuels” creating legal framework for residues utilization, farmers and com-
panies often choose to manage produced wastes and residues on their own way which often also illegal.
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Development of energy purposed utilization of APPR’s biomass requires large investments originated from
actors of potential value chain (look at point C) which are farmers, municipal companies and service busi-
ness. Investments value highly depends on each individual logistical solution, chosen machineries and
mechanization level. Agricultural company or farmer able to invest in such machineries as disc grinder with
middle capacity or to invest in movable grinder installed on vehicle with a bunker and transportation ma-
chine, for example a tractor. In this case, investments may be valued at 1100-1500 thousand UAH. In case
of service company development via funding new business and investments in new grinder, an investment
value may be estimated at 13000 thousand UAH [14].

In general, the region of Vinnytsia possess a potential of organization highly efficient value chains in supply
of APPR’s biomass as residues almost don’t utilized by farmers and storing volumes constantly increase,
infrastructure of the region is developed enough for APPR’s subsector growth, thermal energy subsector
grows. As for remark, numerous list of wooden chips and granules exporters located in the region of Vinny-
tsia caused by localization of large number of wood processing companies. The region is a third one in
Ukraine in exporting straw granules [15].

Major types of biofuels that producible out from APPR’s wooden residues, are chips, pellets and briquettes
(value of such biofuels increases caused by inflation and demand growth). Thus, in average, a price for
wooden chips ranged within 300-1000 UAH per a ton for five years passed, pellets’ prices changed 990-
2440 UAH per a ton (with VAT tax and no logistics cost added). Price of pellets and briquettes’ prices varied
from 1000 to 2000 UAH per a ton. Price of pellets and briquettes produced out from wooden biomass high-
ly depends on foreign exchange rates due to export orientation [16].

Prospect suppliers and distributors of biofuels originated from APPR located within the region in large
number and evenly (300 agricultural entities presented in the region and operate in horticulture [3]).

Existing boiler facilities operating on biofuels, servicing individual clients and municipal objects, also pre-
sented evenly in the region (image 2). Thus, under condition of service business development, competitive
market may be created. Currently major suppliers of biofuels in form of firewood and chips are public state
owned forestry management companies (subordinated to the State Agency of forestry resources) and spe-
cialized forestry management company “VINOBLAGROLIS” (subordinated to the Supreme Council of Vinny-
tsia Region). These companies supply wooden fuels for municipal company “VINNYTSIAOBLENERGO” (27
boiler houses) and “VINNYTSIAMISKTEPLOENERGO” causing oligopoly in market. Boiler houses supplying
heating energy to industrial facilities operate mostly with own wooden residues originated from wood pro-
cessing companies, oil and fat industry and other). Certain customers of wooden biofuel possess equipment
to test quality (moisture and weight testing), others require a certificate from a laboratory. Mainly, due to
direct commercial agreements, origination of raw and biomass are not controlled, whereas existing law
does not require sustainable development [17].

Firewood is one of types of wooden fuels used widely among households (14.4 thousand tons of firewood
utilized in the region of Vinnytsia during 2014 and 11.8 out of 14.4 utilized by households) [2]. As for today,
certain part of APPR residues supplying to households as firewood. An average price for firewood originat-
ed from state owned companies range within 420-600 UAH per a ton for soft types of tree, and 495-650 for
hard types of trees [16].
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Puc. 2. Distribution of biofuel consumers in the region of Vinnytsia
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Positive factors

Negative factors

Internal factors

Strenthes
Agriculture
e Large potential of APPR in the region;
e  Availability of own raw resources;
e Availability of large amount of customers.

Bioenergy
e Lack of competition in the market of bio-
fuel’s raw;
e Sufficient experience in utilization of
wooden chips as biofuels;
e  Positive dynamics of bioenergy industry
development devoted to local authorities’ ef-
forts.

Machineries producers
e Access to national producers of equipment
for wooden biofuels utilization;
e Access to national and international pro-
ducers of equipment for harvesting and accu-
mulation of APPR’s biomass.

Commerce
e Developed infrastructure in the region;
e Experience of biomass fuels supplies to
existing wooden fuel boiler facilities;
e Large list of wooden chips and briquettes
producers;
e Access to large amount of potential sup-
pliers of wooden APPR’s biomass.

Weaknesses

Agriculture
e Complexity of value chain organization;
e Low willingness to start new business;
e Poor experience in logistics of residues,
knowledge required in value chain develop-
ment;
e Additional machineries required;
e Lack of access to external capital;
e Required legalization of APPR’s residues
commercialization in form of wooden biofuels.

Bioenergy
e Lack of long-term contracting practice in
biofuels supplies;
e Lack of proved methodologies for biofuels
qualities testing;
e lack of required equipment for raw quality
monitoring.

Machineries producers
e High prices for machines with fully auto-
mated collecting and harvesting of APPR’s resi-
dues biomass.

Commerce
e State monopoly for biofuel supplies to
municipal and regional boiler houses;
e Lack of knowledge in efficient value chain
organization;
e Lack of expertise community;
e Insufficient volumes of raw biomass in
individual company;
e Competition with black market of
firewood;
e Competition for existing customers.

SJ0lde} |eudalu|
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Opportunities Threats
Agriculture Agriculture

e Business diversification via building up new
business in APPR management;

e Service business coop building;

e Provide services on firewood manage-
ment;

e Provide services on wastes management;

e Wooden residues utilization for own ener-

gy purposes.

Bioenergy
e Supplies channels diversification;
e Competition with other types of wooden
biofuels to cut costs.

Machineries producers
e Increase of machineries offer on Ukrainian
market.

Commerce
o Development of internal biofuels market;
e Development of sub and cross industries in
the region;
e (Creating new jobs in the region;
e Biofuels market development based on
service business development.

e Provide stable deliveries of biofuels;
e High cost of ready fuels.

Bioenergy
e Instable quality of biofuel originated from
APPR’s biomass;
e Reorientation of biomass suppliers from
biomass production to biomass utilization, or
to another more routine activities;
e Sharp price changes.

Machineries producers
e Lack of experience in management of en-
ergy machineries, machineries for harvesting
and processing, grinding of APPR.

Commerce
e Underdeveloped market of biomass as
fuels with poor transparency;
e  Competition for biofuels consumers
among small producers and state owned mo-
nopolies;
e Lack of biomass resource near boiler facili-
ties.

SJ01de} |eulalixy
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Negative factors
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* Time framework to implement actions and measures (short term: up to the end of a project; middle term: in the end of a project; long term: soon after the end of a project)

Organization of

e Poor experience in logistics
of residues, knowledge re-

(harvesting, processing,
logistics, storing) from a

Marketing researches for
founding new business.

switch an idea into
successful practice.

Strategies/ SWOT analysis components Goals Actions / measures Stakeholders Included to Time
Aimed type actioins action plan frames*
“uP_running”
(yes / no)
SO = S: Involvement of existing Founding and development | Farmers, boilers yes Short-term
Strenghts + o Sufficient experience in customers and companies | of demo supply chain of operating on biofu- (in the pro-
Opportunities utilization of wooden chips as | operating in processing of | APPR’s biofuels utilization els, biofuels suppli- | ject’s frame-
biofuels; other types of wooden bio- | based on existing custom- ers. work)

Organization of e Availability of large fuels to new supply chain of | ers and state owned com-
new value chain amount of customers APPR panies that nowadays op-
based on existing | O: Supplies channels diversifi- erate in processing of other
companies cation. types of wooden biofuels.

(state owned forestry

agencies, municipal com-

panies).
SO = S: Large potential of APPR in Founding new examples of | Exchange of innovative pro- | Key actors within yes Mid-term
Strengths + opportu the region; cooperation among farmers | jects results, new business stakeholder’s net-
nities O: Diversification of business- | and agri holdings. ideas, and R&D results via work + prospect

es’ models via founding new Incentives for implementa- | practical cooperation. allies + external
Organization of new| businesses in APPR’s value tion and development of To look for potential part- allies in aspect of
value chain of APPR | chains. full supply chain. ners of the project, best APPR’s value chain.
supply Research for new solutions | practices to follow, and
for widely known commit- | financing options.
ments.

WO = W: Choose the best business Valuation of business tech- | All interested sides yes Short-term
Weaknesses + Op- | e Complexity of supply chain | model and its optimiza- business indicators of new linked to the pro-
portunities organization; tion supply chain introduction. ject. The aimis to
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Opportunities

Building up
expertise communi-
ty

logistics of residues,
knowledge required in value
chain development;

e Lack of expertise
community.

O:

e Business diversification via
building up new business in
APPR management;

e Biofuels market

subjects of APPR’s biofuels
utilization (technical, busi-
ness and organizational
aspects).

A group of trained individu-
als has to remain active
also after finalization of the
project.

to companies operating in
APPR’s biomass manage-
ment.

aimed to obtain
knowledge and
experience in in-
crease of value
added of APPR’s
residues biofuel
products.

Strategies/ SWOT analysis components Goals Actions / measures Stakeholders Included to Time
Aimed type actioins action plan frames*
“uP_running”
(yes / no)
new value chain quired in value chain devel- field to a customer. To build up efficient com-
of APPR supply opment. munication linkages among
O: Business diversification via actors of supply chain.
building up new business in
APPR management.
SO = S: Strengthening of awareness,| Founding real and perspec- | Key actors within yes Mid-term
Strengths + Oppor- | Availability of large amount of | understanding and trust tive stakeholders network stakeholders net- (partially)
tunities customers; among all actors of APPR’s | and its development to a work
Positive dynamics of bioenergy | biofuels supply chain (farm- | form operational group that
Increase of infor- industry development devoted | ers, companies, policy mak- | would cooperate on region-
mation access and | to local authorities’ efforts. ers). al level.
trust; O:
Development of internal biofu-
els market;
Development of sub and cross
industries in the region.
WO = W: To conduct trainings of To shape technical team Professionals and yes Short term
Weaknesses + e Poor experience in professionals on technical that will produce services consultants, who (partially)
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Lobbying
and advocacy

Strengths + Threats

ergy industry development
devoted to local authorities’
efforts.

T:

and municipal authorities
that influence decision
process at policy level to
promote actions and

bying intended to overcome
barriers and circumstances
that harm founding of new
APPR’s supply chains.

actors of stake-
holders network via
local / regional
opinion leaders

Strategies/ SWOT analysis components Goals Actions / measures Stakeholders Included to Time
Aimed type actioins action plan frames*
“uP_running”
(yes / no)
development based on service
business development.
ST = S: Increase a level of To shape training materials | Farmers, agri com- yes Mid-term
Strengths + Threats| ¢  Access to national produc- | knowledge on organization | on aspects of harvesting panies willing to (partially)
ers of equipment for wooden | and technical aspects of organization, initial pro- start business in
Teaching farmers biofuels utilization; APPR’s biofuels supply cessing of APPR’s wooden harvesting, pro-
e Sufficient experience in chains development. biomass to further com- cessing and com-
utilization of wooden chips as | Incentives of biofuels pro- | mercialization. merce of APPR’s
biofuels; duction with strictly comply | Sharing and explaining ben- | residues
e Access to large amount of | to technological require- efits originated from long-
potential suppliers of wooden ments. term contracts and models
APPR’s biomass, the same as of obtaining permissions for
customers. production of biofuels
T (technical requirements).
e High cost of ready fuels;
e Instable quality of biofuel
originated from APPR’s bio-
mass;
e Lack of experience in man-
agement of energy machiner-
ies, machineries for harvesting
and processing, grinding of
APPR.
ST= S: Positive dynamics of bioen- | Involvement of regional Public and transparent lob- | Most influential yes Short term
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Strategies/ SWOT analysis components Goals Actions / measures Stakeholders Included to Time
Aimed type actioins action plan frames*
“uP_running”
(yes / no)
e Reorientation of biomass measures of APPR’s biofu- | Actions called to obtain
suppliers from biomass pro- | els utilization development | support and approval of
duction to biomass utiliza- lobbying. policy makers and public
tion, or to another more rou- | Measures have to be di- opinion:
tine activities; rected to overcome barri- Aid in replacement of fossil
e Competition for biofuels ers related to obtaining resources in locations of
consumers among small pro- | permissions, poor adminis- | APPR’s biofuels concentra-
ducers and state owned mo- | trative processing, and tion, administration burden
nopolies. stable supply guaranties. facilitation for farmers and
potential customers for
biofuels. Prevention and
demolishment of wooden
biofuels black market.
WO = W: Increase of informational Wide spread of information | Key actors within yes Short term
Weaknesses + Op- | e Low willingness to start transparency on prospect on the project to build up stakeholder’s net-
portunities new business; benefits in energy- positive image among all work.
e State monopoly for biofuel | purposed utilization of interested stakeholders,
Informational cam- | supplies to municipal and re- | APPR’s biomass as among | potential actors and local
paign gional boiler houses. farmers, the same among communities’ members.
0: potential customers. Development of infor-
e Business diversification via mation on fuel properties
building up new business in and its distribution
APPR management;
e Biofuels market
development based on service
business development.
WO = W: To research opportunities To shape aid group of key Key actors of APPR’s no Mid-term
Weakness + Oppor- | ¢  Lack of required equip- for development of limited | actors of APPR’s together industry + financial
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Strategies/ SWOT analysis components Goals Actions / measures Stakeholders Included to Time
Aimed type actioins action plan frames*
“uP_running”
(yes / no)
tunities ment for raw quality monitor- | investment capacities that | with consultants possessing | consultants + authori
ing; observed among farmers an experience in involve- ties.
Financing e Lack of access to external | and entrepreneurs in ments of state financing,
capital. APPR’s biofuel subsector. privileged credits and oth-
O: ers. Information of entre-
e Founding service coopera- preneurs about financing
tive; options will allow an in-
e Services on APPR’s resi- crease of chances to invest
dues management. at least with partial exploi-
tation of privileged prod-
ucts.
ST= S: Founding of logistics cen- To shape target group in- Key actors of APPR’s no Long term

Strengths + Threats

Development of
commodity ex-
change or logis-
tics/trade centers

e Lack of competition for
APPR’s biomass;

e  Positive dynamics of bio-
energy industry development
devoted to local authorities’
efforts.

T:

e Instable quality of biofuel
originated from APPR’s bio-
mass;

e Underdeveloped market of
APPR’s biomass and lack of
trust.

ters network and regulated
commodity exchange as
trade platform for all types
of wooden biofuels.

cluding key actors of APPR’s
industry. Involvement of
state authority that regu-
lates bioenergy and heating
energy production indus-
tries.

Research and development
of commodity exchange
model (involving all stake-
holders). Implementation in
the region.

industry + consultant
+ authorities.
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Strategies/ SWOT analysis components Goals Actions / measures Stakeholders Included to Time
Aimed type actioins action plan frames*
“uP_running”
(yes / no)
WT = W: Lack of long-term contract- | Research and development | Research of perspectivesin | All actors interest- no Long term
Weakness + ing practice in biofuels sup- of innovative technical solu- | APPR’s biomass utilization ed in joining the
Threats plies. tions to increase economic | to produce alternative project. The aim is

Alternative pro-
duction

T: High cost of ready wooden
biofuels.

value added for APPR’s bio-
fuels.

products as bio composites,
bio filters, manure and
others.

to switch an idea
into successful
practice.
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15. Complex analysis of Ukrainian market of pellets originated from biomass. Georgii Geletuha, Vo-
lodymyr Kramar, Olexii Epic, Taras Antoshchuk, Vasyl Titkov // UN development programme, 2016, 334
pages. KomnnekcHWIA aHani3 yKpaiHCbKOro pUHKY nenet 3 6iomacu. leoprit Menetyxa, Bonogumup
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http://biomass.kiev.ua/images/projects/general/pdf/fruit-projects-up-running.pdf
http://rea.org.ua/images/projects/pdf/vinnytsia-potential.pdf
http://vmte.vn.ua/news.html?news_id=13
http://biomass.kiev.ua/images/library/articles/ced-promtpt-ru.pdf
http://zakon3.rada.gov.ua/laws/show/187/98-%D0%B2%D1%80
http://zakon3.rada.gov.ua/laws/show/187/98-%D0%B2%D1%80
http://zakon2.rada.gov.ua/laws/show/1391-14
http://zakon2.rada.gov.ua/laws/show/1307-2004-%D0%BF
http://biomass.kiev.ua/images/projects/general/up-running/uP_running_presentation-agro-experience-ukraine.pdf
http://biomass.kiev.ua/images/projects/general/up-running/uP_running_presentation-agro-experience-ukraine.pdf
http://bioenergy.in.ua/media/filer_public/4a/02/4a0236b5-a30b-4167-8c3b-7fd4bcae8926/kompleksnii_analiz_ukrayinskogo_rinku_pelet_z_biomasi.pdf
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uiZrunning Author: SECB Version:
Reference: Date:  27/11/2016

Kpamap, Onekcin Enik, Tapac AHTouyK, Bacunb Titkos // Nporpama po3suTtky OpraHisauii O6’egHaHmx
Hauit. — K.: 2016, 334 c. http://bioenergy.in.ua/media/filer public/4a/02/4a0236b5-a30b-4167-8c3b-
7fd4bcae8926/kompleksnii_analiz_ukrayinskogo rinku pelet z biomasi.pdf

16. NTC BIOMASSA research (for IFC) results based on interviewing distributors and producers of
biofuels in the region of Vinnytsia, Kyiv, Odessa, Cherkasy, Zhytomyr and Dnipro in 2015. gns
MirkHapogHoi ®PiHaHCcOBOI KOpropauji Ha OCHOBI ONMWTYBaHb MPOAABLIB Ta BMPOOHMKIB Hionanvea B
BiHHMLbKIN, KMiBCbKiN, Opecbkin, YepKacbKii, KUTOMUPCBKIN Ta JHinponeTpoBCcbKin obnactax y 2015
poui.

17. Drafting and implementation of projects on replacement of natural gas by biomass in production
of thermal energy in Ukraine. Oliinyk E.M., Antonenko V.O., Chaplyhin S.M., Zybenko V.I. // Handbook
by G. Geletuha, “Polihraf plus”, 2016, 104 pages. MiarotoBKka Ta BNPOBaAKEHHS MPOEKTIB 3aMilleHHA
npupoaHoro rasy 6iomacoto npu BUPOBHWUUTBI TenaoBoi eHeprii B YKpaiHi. OniiHNK €.M., AHTOHEHKO
B.O., Yanaurid C.M., 3ybeHKo B.l. // MpakTnuHnin nocibHuK 3a pea. I'. Frenetyxu. — K.: «Monirpad nawocy,
2016, 104 c. http://uabio.org/img/posibnyk-onovlenyi-2016.pdf.

Experts that participated in interviews and did help to authors in the process of the Sector Analysis and
Action Plan conducting listed below. uP_running project sincerely appreciated for cooperation and pub-
lish names of experts in accordance theirs will.

NAME COMPANY APPR’s supply chain role

Havryshok Serhii Vasylovych SVAROG Agri company (fruit horticulture)

Kekuh Sviatoslav lvanovych Farmer, entrepreneur Farmer (fruit horticulture)

Harchuk Lilia Ivanivna COOPERATYVNYI SAD Agri company (fruit horticulture

«UROZHAI» berries production)

Inna Semerog Farmer, entrepreneur Farmer (fruit horticulture)

Viktor Kobetc UKRANISKYI PELETNYI SOUZ Association of pellets and granules
producers

Danylova Nikol Viktorivna UKRANISKYI PELETNYI SOUZ Association of pellets and granules
producers

Heletuha Georgii Georgiiovych NGO «BIOENERGETYCHNA AS- Bioenergy association
SOTSIATSIA UKRAINY »

Matveev Jurii Borysovych NGO «RENEWABLE ENERGY NGO in renewable energy
AGENCY»

Volodymyr Kramar LLC «BIOMASA-KARBON» Bioenergy engineering company

Evgeny Oleynik NGO «BIOENERGETYCHNA AS- Bioenergy association
SOTSIATSIA UKRAINY »

Iryna Gnap LLC «Salics Energi» Service company operating in

growing energy crops

Serhii Zibcev National University of life and Bio resource scientist
environmental sciences of
Ukraine

Bilous Andrii Myhailovych National University of life and Sustainable bio resources scientist
environmental sciences of
Ukraine

15 responders representing diversified sub sectors as agriculture, bioenergy and science have took its
party in conducted sector analysis to develop action plan.
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http://bioenergy.in.ua/media/filer_public/4a/02/4a0236b5-a30b-4167-8c3b-7fd4bcae8926/kompleksnii_analiz_ukrayinskogo_rinku_pelet_z_biomasi.pdf
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http://uabio.org/img/posibnyk-onovlenyi-2016.pdf
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3aBaaHHA 2.2. BUKOHaAHHA aHani3y CEKTOPY BUKOPUCTAHHA BiAXOLiB
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MocunaHHsA: Jata: | 24/01/2017

AHANI3 CEKTOPY BUKOPUCTAHHA BIAXOAIB BiA OBPISKU TA BUAANEHHA BATATOPIYHUX

HACAXKEHDb (OBBH) B EHEPTETUMHUX LUNAX Y BIHHULBKIA OBIACTI......ooooeeeeseesssseeesesssssenns 1
A. 3aranbHa iH¢popmanis npo BiHHUIBKY 06/1acTh (PerioHa/ibHi 0COGJIMBOCTI
YTBOPEHHSA BiAXOJIB OBBH) ...ttt ssss s st s sssssssssssssssssssssssans 3
B. NoteHuian yrBopeHHA Bigxoais OBBH y BiHHULbBKIN 06NACTi .........ccovvvveveeeececeereeeceeeseeeenens 5
C. MoteHuian obnacTi y 3anpoBagKeHHi HOBUX CXeM BUKOPUCTAHHA Biaxoais OBBH B
€HEepreTUYHUX LiNAX. ONUC BUPOOHUUOTO CEKTOPY ....ceurrermrsesesssssssssesssessssssssssssssssssssssssssssssssssssssnsas 6
D. bBap’epu, nepewwkogm Ta pywilHi cuam anAa po3BUTKY CEKTOPY eHepreTUYHoOro
BUKOPUCTaHHA BiAX0AiB Big 06pi3KM Ta BUJANEHHA CiNbCbKOrocnoAapCcbKUX HaCag KeHb.....7
E. PerynioBaHHA CEeKTOpy Ta CNPUAHHA iHiLiaTMBam 3 60Ky 0cib, W0 BU3HA4YalOTb
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3aBaaHHA 2.2. BUKOHaAHHA aHani3y CEKTOPY BUKOPUCTAHHA BiAXOLiB

Aokymenr: OBCH Ta po3po6Ka nnaHy ait gna emo perioHy
4 ur_running AsTtop: | HTL, «biomaca» Bepcia:
MocunaHHsA: Jata: | 24/01/2017

BiHHMUbKA 0b6nacTb — obnactb y LeHTpanbHin YKpaiHi 3 HaceneHHsm 1,6 maH. oci6 (2016 p.). Ha 3axogi
MeXye 3 YepHiBeubKo Ta XMeNbHUUbKOW, Ha MNiBHOYI — 3 KUTOMUPCBLKO, Ha cxoai — 3 KWUIBCbKOIO,
KipoBorpaacbKkoto Ta YepKacbKot, Ha niBgHi — 3 Ogecbkoto obnactamu YKpaiHM Ta 3 Pecnybnikoto
Mongosa. Obnactb 3alimae maitke 4,5% TepuTopii YKpaiHM Ta nopindetbcs Ha 27 paioHiB (Puc. 1).
BiHHMLIbKa 061aCTb NIEXKUTb Y MeXKax NicoCTenoBoi 30HM. [PYHT B OCHOBHOMY oniA30/1eHnit (6amn3bKo 65%).
Ha niBHiYuHOMY cxoai o6nacTi nepeBarkatoTb YOPHO3EMMU, B LEHTPaANbHIM YacTMHI — cipi, TeMHo-cipi, cBiTnO-
Cipi, Ha niBaeHHomy cxogi — ramMboki YopHo3emu i onigzoneHi rpyHTU. MoHag 70% TepuTopii obnacTi
30paHo. KnimaT BiHHMYYMHM NOMIPHO KOHTMHEHTaNIbHUWN, cepeaHA TemnepaTtypa ciuyHA: -5°C, cepenHs
Temnepatypa annHa: +20°C; pivyHa Kinbkictb onagis: 520-590 mm, 3 HMXx 80% BMNagatoTb B TEMNM nepiog,

[1].
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Puc. 1. BiHHMUpbKa 061acTb Ha KabTi YKpaiHu

Y cinbCcbkoMy rocnogapcTBi 06s1acTi Bax/vMBa POJb  HaNEeXUTb cagisHMuTBy. O6nactb nigupye vy
BUPOLLYBaHHI 3epPHATKOBUX: CiibCbKorocnogapcbknmmn nignpmuemcrtesamum y 2015 p. 3 11,4 tnc. ra 6yno
3ibpaHo 152,71 Tuc. T NAoAiB, WO cKaagae malixke 41% Big Banosoro 36opy KpaiHu (Tabauua 1) [2], Toai ak
YyacTKa nJiow, HacaZKeHb y NNOAOHOCHOMY BiLi perioHy cTaHoBuia 27%. Y BUAOBI CTPYKTYPi 3epHATKOBMUX
nepeBakatoTb NAOLL HacagKeHb A6ayHi (94% naow,i 3epHATKOBUX HacafMKeHb), Y KiCTOYKOBMX Halbinblie
npeacTasaeHi C/IMBa, BULIHA Ta YepellHa. YacTKa CibCbKOrocnoAapcbKmx NiaNnpUeEMCTB (AKX HaNiuyeTbCs
6am3bko 300) y BMPOBHWUUTBI NNogoBMX B 0bnacti ctaHoBUTbL 56%. KinbKicTb nAtogen, 3alHATUX Y
CafiBHULUTBI Ha CiNbCbKOrocnoAapcbKMx NianpMeMCTBax, CTaHoBMTb NoHaa 10 Tuc. Yonosik [3].

CinbcbKorocnogapcbKi MNigNPMEMCTBA, NepeBarkHO, 3aKNafalTb CagM 33 IHTEHCMBHMMM TEXHOANOriAMMU
Caf4iBHMLTBA, 32 AKMX N0A0BI AepeBa BCTYNAOTb ¥ NJA0OAOHOLWEHHA BXe Ha 2-3 piK nicna 3aknagaHHAa caay.
Ons UubOro BUKOPWUCTOBYIOTbCA Kap/JMKOBI i HaniBKap/AMKoOBI nigwenu, wo [obpe pocTyTb i LWeapo
nnogoHocATb. HaceneHHA nepeBarKHO BUKOPWUCTOBYE CUAbBHOPOCAY TEXHOJIONKD CaAdiBHMUTBA, LWO
XapaKTepusyeTbca 6iibLIMM 3anacom AepeBMHN Ta MEHLLOK YacToTO 06pi3KM Aepes.
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3aBaaHHA 2.2. BUKOHaAHHA aHani3y CEKTOPY BUKOPUCTAHHA BiAXOLiB

Aokymenr: OBCH Ta po3po6Ka nnaHy ait gna emo perioHy
AsTtop: | HTL, «biomaca» Bepcia:
MNocnnaHHA: Jata: | 24/01/2017

Tabnnua 1. OCHOBHI NOKa3HWKM CafiBHUUTBA Y BiHHMUBKI obnacTi

Yci KaTeropii rocnogapcrs

Mnowa na1oA0BUX HacagKeHb y 186,2 22,9
NN0A0HOCHOMY BiLi, TUC. ra
y TOMY Ymnchi
3ePHATKOBUX HacaaKeHb 111,2 19,5
KiCTOUKOBMX HacagKeHb 62,4 2,8
Banoswuit 36ip nnogosux, TUC. T 2022,7 283,4
y TOMY Ymnchi
3E€PHATKOBI 1360 254,3
KiCTOYKOBI 547,6 23,3
CinbcbKkorocnogapcbKi NianpmMemcraa
MNnowa na1040BMX HacagKeHb y 54,5 12,0
NN1040HOCHOMY BiL,i, TUC. ra
y TOMY Ymnchi
3epPHATKOBUX Hacaa)KeHb 42,2 11,4
KiCTOYKOBMX HaCaaKeHb 11,5 0,6
Banosuit 36ip nnogoBux, TucC. T 400,0 157,4
y TOMY Ymnchi
3epHATKOBI 374,6 152,7
KicToyKoBi 25,4 4,6

T2.2 APPR Sector Analysis and Developing an Action Plan for the Demo Regions
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3aBaaHHA 2.2. BUKOHaAHHA aHani3y CEKTOPY BUKOPUCTAHHA BiAXOLiB

Aokymenr: OBCH Ta po3po6Ka nnaHy ait gna emo perioHy
urrunning AsTOp: | HTL, «Biomaca» Bepcis:
MocunaHHsA: Jata: | 24/01/2017

Ha cborogHiwHin aeHb He 6yN0 BMKOHAHO TOYHOI OLLHKM noTeHuUiany 6iomacu, WO YTBOPHOETbCA Bif
06pi3KM Ta BMKOPYOBYBAHHA MNAOLOBMX HacaaKeHb Y BiHHMUBKIN ob6nacti. CinbcbKorocnopapcbki
NigNPUEMCTBA Ta Hace/IeHHA He BUKOHYBa/IM HeObXiAHMX BUMiIpOBaHb, He Matoun noTpebu. TeopeTnyHo, 3a
YMOBM, WO CiIbCbKOTOCNOAAPCbKMMU  MiANPUEMCTBAMW  BUKOPUCTOBYETLCA IHTEHCMBHA TEXHOAOTIA
BMPOLLYBaHHS, Ta Ha reKkTapi yTBOPIETbCA B cepegHbomy 4,76 TOHM 06pi3kiB aepeB [4], TeopeTUYHMI
noteHuian 6iomacwu, O MOXKe ByTU BUKOpPUCTaHa AN BUPOBHMLTBA eHepril, cTaHoBUTUME 51,4 TUC. TOH Ha
piKl. JopaaTkoBo noTeHUian AepeBHOi 6iomacu y rocnogapcrtBax HaceneHHs cTaHoBUTMMe 21,6 TMC. T
(yTBOpPEHHA 06pPI3KiB OLHIOETLCA Ha piBHI 2,2 T/ra [5]).

3aranom, TeOPETUUYHWNI NOoTEeHLiaN AePEeBHUX BiaxoaiB Bifg 06pi3KM HacaaKeHb 3epPHATKOBUX Ta KiCTOYKOBUX
KyAbTyp Y BiHHMUBKi obnacTi cTaHOBUTb 73 MUC. MOH HA PiK, WO CTAHOBUTb B MEpPepPaxyHKy Ha YMOBHEe
nanueo 25 muc. m y.nz. N5 NopiBHAHHA: eHepreTUYHMN NOoTeHLian iHWKUX BUAIB AepeBHOro naanea (apo.a
ONA onaneHHa, Biaxoau pybok, Biaxoau AepeBoobpobKM) y BiHHMUBLKIM obnacTi 3a ouiHkamu 2014 poky
CTaHOBUTbL 68,9 THC. Ty.N. [6]

[eAka 4acTMHa HacagKeHb Hapasi noTpebye pPO3KOPYOBYBAHHA Yepe3 3MeHLWEHHA MPOAYKTUBHOCTI
POCAVNHKU. [JepeBMHA BUKOPYYBAHMX POC/NH €, NMEPEBaXXHO, HU3bKOCOPTHOI, TOMY TaKy biomacy malixe
MOBHICTIO MOMHA 3acTocyBaTM Aas BUPOOHMUTBA 6Oionanne Ta eHeprii. HaABHiCTb HacagKeHb, WO
nignAaraloTb BUKOPYOBYBAHHIO, NiABULLMTL 3arafibHUIA MoTeHuUian gepesHoi 6iomacu BiHHMUbKOT obnacTi.
Hapasi TouHoi iHpopMaLii Wwoao naoli cagis, AKi NoTpebyoTb BUKOPYOBYBAHHSA, HEMAE.

OpHum 3 npiopuTeTie CtpaTerii 36a1aHCOBaHOro perioHanbHOro po3BUTKY BiHHMUbKOT 06acTi Ha nepiog 4o
2020 poky (3aTBeparkeHa PiweHHam obnacHoi Pagu Big 24 yepsHA 2015 poky) € eHeprosbepekeHHs Ta
BiAHOB/NIOBaHA eHepreTMka [1]. Biomaci, K iHCTPYMEHTY 3aMilleHHs BUMKOMHWUX BMAiIB NafavBa, B mnepLly
yepry NpMpoAHOro rasy, BiaBoAUTbCA aKTUBHA poJib. BxKe cborogHi y BiHHMUbKIM obnacTi npautoe binblie
370 KoTeneHb Ha TBepaomMy bionanuei 3aranbHOW NOTYXHicTio 125 MBT, wo 3abe3neuyyioTb TENA0BOHO
eHeprielo KoMyHasibHy, 6roaXKeTHy chepy Ta npomucnosicTb [7]. 3 ornaay Ha OBMENKEHICTb TPAAULINHNUX
BMAiB AepeBHoro bionanunea B obaacTi [6], NnUTaHHA anBepcudiKaLii Moro NocTaBokK € HarasbHUM. [lepeBuHa
Bif, 0Opi3aHHA Ta BWKOPYOBYBAHHA MJaHTaUiA He po3rnagaerbca CTpaTterielo okpemo, npote i
BMKOPUCTAHHA MOXKe 3p0OUTU iICTOTHUIA BKAAZ A0 CTA/IOF0 PO3BUTKY PErioHY.

CinbcbKorocnogapcbki nignpueMcTsa Ta OKpemi depmepu 3arafiom He po3rnajalTb Biaxogu, WO
YTBOPIOIOTLCA B HAC/iAOK 0OPi3KM Ta BUKOPYOBYBAHHA arpapHMX NJIaHTaLiM, B AKOCTi TOBAPHOIo NPOAYKTY.
[anunit Bua 6iomacu nepesaxkHo 36epiraeTbcsa abo CNantoeTbCA Ha Kpato Nona. |CHyTb NOOAMHOKI BUMAAKM
iX noapibHeHHA Ta PO3KMAAHHA NO Mo, abo eHepreTMYHOro BMKOPUCTAHHA Ha BAacHi notpebu. Cepep,
depmepiB iCHYE NEepPeKOHAHHS, WO NAHLIIOXKOK €HepreTMYHOro BUKOPWUCTAHHA AaHWUX BIOXOLIB € AyKe
CKNaZHMM, a ix 36ip Ta nepepobKa AyxKe 3aTPaTHMM (3 TOUKY 30py BUTPATU TPYAOBUX Ta eHepropecypcis).

1 Koeghiyiecum mexniunoi docmynnocmi 07 6i0x00ie nputinamo xa pieri 0,9
2 [lepepaxynok 6 ymosne nauso uepes meniomy seopsauns Q. = 10 Mxc/ke (npupoous eonozicme)
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3aBaaHHA 2.2. BUKOHaAHHA aHani3y CEKTOPY BUKOPUCTAHHA BiAXOLiB

Aokymenr: OBCH Ta po3po6Ka nnaHy ait gna emo perioHy
-running AsTOp: | HTL, «Biomaca» Bepcis:
MocunaHHsA: Jata: | 24/01/2017

Y BiHHWUbKiIN 06nacTi NPUCYTHI HACTYMHi TUNW BMPOOHWYMX OpraHisauin, AKki MOXyTb ByTW rpasBuamM B
NaHLUIOXKKY EHepreTM4HOro BMKOPUCTaHHS biomacu 006pi3KiB Ta BWAANEHHA CiIbCbKOrocnoAapcbKux
HacageHb (OBCH): ¢/r nignpuemcrea; okpemi pepmepu; BUpobHUKKN Ta aucTpmb’toTopy obnagHaHHA ons
cafiBHMUTBA Ta eHepreTMyHoro obnafHaHHA; KoTesbHi Ha b6ionanusi, Aki obcnyroByloTb oauMH 06’eKT
(wKona, nikapHA, AUTAYUIN CafoK, OKpeme MiANPUEMCTBO); KOTENbHI LeHTPani30BaHOrO TEM/I0NOCTaYaHHS
(komyHanbHi nignpuemcTea). CepBicHi KomnaHii, WO HagatoTb nocayrn 3i 36opy, nogpibHeHHAa Ta
TPaHCMOPTYBaHHA BiAXo4iB Big, 0OPi3KM UM BMKOPYOBYBAHHA AN BUMKOPWUCTAHHA B AKOCTi Gionanuea, B
perioHi BiAcyTHi. ICHYe nuwe AekinbKa KOMNaHili, AKi HafaloTb NOCAYrM 3 BUKOPYOBYBaHHA. BakanBoto
nepesyMoBOLO 3aModaTKyBaHHA PUHKY eHepreTMYHoi yTuaisauii 6iomacu Big, OBCH € noaBa TakMx cepBiCHMX
KomMnMaHili. Lle moxe 6yTM AK HOBe BigOKpemaeHe MiANPUMEMCTBO, LLO HaZaBaTMME MOCAYrM Ha Pi3HUX
YMOBaxX, TaK i ByAb-XTO 3 iCHYIOUMX FPaBLiB Yy NaHLIOXKKY: arpapHi nignpmuemcrea (pepmepun), KOMyHanbHi
nignNPUEMCTBa, WO 06CNYroByOTb MyHiLWNabHI 06’ EKTM TenaonocTayaHHA, YuM iHWIi cnoXuBadi bionanuea.

Yepes, B OCHOBHOMY, HEBEAMKI NAOLLI CajiB Yy KOPUCTYBAHHI O4HOro rocnoAapcrea, ycnilwHe CTBOPEHHA
cepBicHOi KoMnNaHii Ha 6asi arpapHUX NigNPUEMCTB (bepmepiB) MoKIMBe 3a YMOBM iX 06’egHaHHA y dopmi
cepBiCHOro KoonepaTtusy (4K iHLIOT) Ta 3aKynKK cheuianizoBaHoro obnaafHaHHA Yy CMilbHE KOPUCTYBaHHA.
JenKi 3 KoMyHaNbHUX NiANPUEMCTB 061acTi BXKe 3apa3 BOJIOAi0Tb HEObXiAHO TEXHIKOW ANnA noapibHeHHA
Ta TpaHCMNopTyBaHHA 6iomacyu Ta MalTb BiANOBIAHI CKNagcbKi NOTy:KHOCT. Taki nignpuemcTBa Hapasi
3/iACHIOIOTb 3aroTiB/O iHWKX BUAIB AepeBHOT Hiomacy Ta MOXKYTb PO3LIMPUTM CBOIO AifNIbHICTL Ha Biomacy
OBCH. BupobneHa 6iomaca moske 6yTv peanisoBaHa AK y BUTNAAI TPICKK TaK i y Buraaai rpadyn/6pukeris.

Came TaKi cxemu opraHisaLii BapTiCHOro NaHLIOMKa BUKOPUCTaHHA Biomacu OBCH (cTBopeHHA cepBicHOI
KOMMaHii Ha 6as3i o6’eaHaHHA ¢epmepiB abo pPO3WMPEHHA AiANbHOCTI KOMyHaAbHUX MiANPUEMCTB) €
HalbinblW OYiKYBaHMMM Yy KOPOTKOCTPOKOBIM nepcnekTusi. Bxe 3apa3 (B 3B'A3Ky 3 POCTOM LUiH Ha
TpaamUiliHi eHepropecypcu) BnacHe CrnoXKuBaHHs aepeBuHn OBCH B eHepreTMyHMX Linax ¢pepmepamu €
€KOHOMIYHO BUrigHUM [8], Ta, 33 YMOBW 3aNNaHOBAHOrO PO3BUTKY CEKTOPY BUPOOHMLITBA TEMN/0BOI eHeprii 3
TBEpAoro 6ionanmeBa B BiHHMUBKIN obnacTi, byae CTBOPEHO yMOBM Ans opraHisauii 6i3Hecy 3 npoaaxky
6ionanmea 3 OBCH.

Huxkye HaBegeHO 6avyeHHs YYACHWUKIB NaHUIOXKKY eHepreTM4yHoro BMKOPUCTaHHA Biaxoais OBCH wopo
noYaTKy AianbHOCTI 3 iX 360py/BMKOPUCTaHHA:

depmepu:

e 3MeHLEeHHA HaBaHTaXeHHA NpPM NOBOAMKEHHI 3 Biaxogamu. HalKpalmii BapiaHT: cepBicHa KomMmMaHisA,
AKa 34iMCHIOE BeCb CNeKTp nocAayr 3i 36opy/noapibHeHHA Ta TpaHCNOPTyBaHHA BiomacK 3 Nons;

e CrapTt 6i3Hecy 3 NpoAarky BNACHUX BiAXOAiB 33 YMOBW 3340Bi/IbHUX EKOHOMIYHUX MOKA3HUKIB.

CepsicHi KOMNaHii:

o HanABHicTb 06’EKTMBHUX AaHMX WOAO0 KiNbKOCTI GiomacK, WO YTBOPHOETLCA Ha OA4MHMLI Naow,i caais Ta i
NaJIMBHUX XapPaKTEPUCTUK;

e HanABHicTb A0OCTaTHLOro 06’eMy eHepreTUyHOI biomacu 3 cafiB B perioHi gnsa 3abesneyeHHAs eKOHOMIYHO-
06r'pyHTOBaHOI pO6OTU TEXHIKM;

e HaABHICTb PMHKY A5 CNOXMBAHHA TaKoro Buay 6ionanmea;

e HaaBHICTb NiNOTHUX NPOEKTIB.

MicueBi opraHu Bnagu:

o T[lepenaya AiAanbHOCTI 3 BUPOOHMLUTBA Ta MOCTA4YaHHA TEMJIOBOi eHeprii NPMBATHUM €EHepreTUYHUM
KOMMNaHisam;

e PO3BMTOK pPETIOHIB Ta PIiCT E€KOHOMIKM 33 pPaxyHOK AuBepcudikauii NocTaBOK eHepropecypcis,
BMKOPUCTAHHA MiCLLeBUX BUAIB NaMBa.
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OcHoeHuMu 6ap’epamu ma nepewkodamu Ha CTapTi HOBOI AifanbHOCTI 3i 360py/nNpoaaky/BUKOPUCTaHHSA
Biaxoais OBCH B eHepreTUYHMX LiNAX € HACTYMNHi:

TexHiyHi ma opaaHizayiliHi

MNoTtpeba depmepis y £04aTKOBOMY TEXHONOTIYHHOMY 061a4HAHHI;

HeobxigHicTb po3pobKn NpaBuAbHOI cxemu 360py BiAXoAiB 3 BpaxyBaHHAM MicLeBMX ocobnmsocTeit
CafiBHMLTBA, HANPWKAAL, LOBXUHU PALKIB;

CKknagHicTb B opraHisauii npaBuMAbHOINO NOTICTUYHOrO NaHUOXKA ANA AOCATHEHHA BMCOKOI A0AaHOI
BapTOCTI;

HeobxigHicTb [0TPUMaHHA nNpaBWAbHOI TexHonorii 360py 06pisok 3agnsa 3abe3neyeHHA HU3bKOI
30/1bHOCTI NannBa;

HeBennKa KiNbKicTb AepeBHUX BiAX0AiB Y 04HOro nocradanbHuKa (c/r nignpmuemcrsa um pepmepa);
BigcyTHicTb eKcnepTiB 3 opraHisayii Ta ynpaBAsHHA NOTICTUYHOMO NaHLIOMKKY Ha 6a3i OBCH Ha micusax;
Hepo3BuHeHa iHppacTpyKTypa B perioHax (CKNaAcbKi, TPaHCMOPTHI NOTYXKHOCTI).

EkoHOMIiYHi ma ¢piHaHcosi

Bucoka BapTicTb cneuianiszoBaHoro obnagHaHHA Ana 360py Ta noganbluoi 06pobku Bigxoais;
BigcyTHicTb y depmepiB BACHUX KOLITIB A/151 iHBECTULM Ta NpuabaHHS HOBOro 061a4HaHHS;
BMCOKi KpeaAnTHI CTaBKMK;

Bucoka cobiBapTicTb rotoBoro 6ionanmsa.

HopmamueHi

AamiHicTpaTnBHMin Bap’ep npwu neranisauii 6isHecy 3 npoaay Tpickm 3 OBCH Ak nanusa;
BiACyTHICTb BiACTEKEHHA Ta NEPELIKOAKAHHA BiAKPUTOMY CNa/itoBaHHIO aepeBuHU Big OBCH;
BiacyTHicTb Aep»KaBHMX CTaHAAPTIB Ha TBepae bionanuneo.

KynemypHi

BiacyTHicTb 06’€eaHaHHSA BCiX TMNIB 3aLliKaBAEHUX CTOPiH, CKAAAHICTb Y3roAKeHHA Aif/IbHOCTI MiXK BCima
Y4aCHMKamMM BUPOBHNYOro NaHLtora;

HebaxkaHHA pepmepis 06’eqHYBaTUCL Y CEPBICHI KOONEPaATUBM Yepes HegoBipy;

KoHcepBaTuBHicTb pepmepiB Ta HeOaKaHHA PO3MNOYMHATM HOBUIM Bi3Hec;

MNobotoBaHHA ¢depmepiB LWOAO0 CKAAAHOCTI A04aTKOBMX onepauii i3 3arotieni gepesuHn OBCH Ta
MOM/TIMBUX HAKMAAO0K, AKi He 4,03BONATb BUKOHATU BYACHO Ta SIKICHO poboTK gornaay 3a cagamu;
BigcyTHicTb iHGOpMaLLil y rpomaax NpPo MOXKAMBOCTI eHEePreTUYHOro BUKOPUCTaHHA aepeBuHu OBCH;
HeposymiHHA depmepammn eKOHOMIYHWUX NepeBar Bif, NPoAarKy BNACHUX BiAXOAIB;

BigcyTHicTb iHbopMaLiil WoA0 NanUBHUX XapaKTepUcTUK 6iomacn OBCH; BiamoBa AesKkux CNoXuBauiB
BiZ AepeBMHU M’ SKUX Nopia Yyepes iHbopmaLito Npo ii ripwi NanMBHI XapaKTePUCTUKN;

YaBneHHs, WWo 36ip BiAX0AiB € AOPOrMM 3 TOUKM 30pY 3aTpaveHUX eHepropecypcis (aAn3enbLHoOro naamea);
BiocyTHicTb y ¢depmepiB 3HaHb LWOAO PUHKOBOI BapTOCTI B/ACHMX BiAXOAB Ta iX Ki/JIbKOCTI, WO
YTBOPHKETLCA HA MiANPUEMCTBI.

CmpyKmypHi

HecdopmoBaHuii Ta HENpo3opuii PUHOK Biomacu AK Naanea;

KoHKypeHLif 3 TIHbOBMM PUHKOM APOB, WO NPU3BOANTb A0 HEMOK/IMBOCTI KOHKYPYBaTK MO BapTOCTi;
BiacyTHicTb po3ymiHHA Ha MicLAX, 30Kpema, He40CTaTHbO 3A4iCHIOETLCA NIAHYBAHHA PO3BUTKY MicLEeBOi
€KOHOMIKM Ta CiIbCbKUX TEPUTOPIA PO3BUTKY;

BiacyTHICTb B perioHi cepBiCHMX KOMNaHiMA, AKi HagaloTb nocayrm 3i 36opy, noapibHeHHsA Ta
TpaHcnopTyBaHHA 6iomacy;

JeprkaBHa MOHOMOJIiA Ha NOCTa4YaHHA AepeBHOro 6ionasnmBea iCHYIOUYMM CNOXKUBaAYaM;
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o KOHKypeHLUjia 33 crnoxuBadyiB 6ionannMBa MiXK HEBENMKMMW BUPOBHMKAMM Ta  AeprHKaBHUMMU
KOMYHa/IbHUMM MiANPUEMCTBAMM.

3rigHO onuTyBaHHA (iHTepB’l0), NPOBEAEHOro MOMIXK PI3HWX KaTeropii 3alikaB/ieHUX CTOPiH, HaWbinbL

3HauYyWmMmm 6ap’epamm, AKi 3aBarkatoTb N0OYA0BI ePEeKTUBHUX NAHLIOMKKIB NOCTa4aHHA aepeBmHK Big OBCH

Ans notpeb bioeHepreTUKu, €:

Ha gymKy depmepis - BigCYTHICTb BAAaCHMX KOLWTIB AN iIHBECTULiN Ta BUCOKI KPeaAUTHI CTaBKM; BiACYTHICTb

PUHKY Ta CNoXMBayiB 6iomacu; CKAaAHICTb CaMOro NaHLOXKa NOCTavyaHHA; He3a4,0BiNIbHa iHOPACTPYKTYpPa;

Ta perynatopHa noJiiTMKa (MO 3a0XOYEHHIO BUKOPWUCTAHHSA MICLEBUX BUAIB MasvMBa Ta CTUMY/IOBAHHIO

dbepmepiB A0 eHepreTMUHOI yTUAI3aLii BAacHUX BiaxoAis). IHWI KaTeropii 3aLikaBaeHUX CTOpiH (30Kpema,

ekcrneptM B cohepi bioeHepreTMKn) Aop[al0Tb A0 AAHOrO nepeniky ¢akTop HeAoCTaTHbOrO MiCLEBOrO

naaHyBaHHA ONA PO3BUTKY €HepreTMYHOro Ta arponpoMMC/IOBOrO CEKTOPY Ta BiACYTHICTb eKCnepTHOro

cepefoBMLIA HA MicUAX.

OcHoBHUMU pywiliHumu cunamu, Ha OyMKY 3ayiKasneHux CmopiH, Moxcyms 6ymu:

e 3MmeHLIeHHs cobiBapTocTi bionanuea 3 Biaxoais OBCH;

e BUCOKWIN piBEeHb OKYMHOCTI SIK NPU BAAaCHOMY CMOXMBAHHI, TaK i Npu nNpoaarky rotosoro 6ionanmea Ha
PUHOK;

e (C1abinbHi LiHX Ta nonuT Ha 6ionasnea Ha PUHKY, LOBrOCTPOKOBI KOHTPAKTY;

e HasaBHicTb cnoxkumBadis 6ionanmea;

o HaaBHICTb NiNOTHUX NPOEKTIB Ta YCMILWHUX NPUKNALiB;

o TMigBuweHHA o6i3HaHoOCTi Woao nepesar BuKopucTaHHA OBCH cepes 3auikaBieHMX CTOpiH Ta
NOTEHLiMHUX CNOXKNBaYiB;

e 3aliKaBNeHICTb rpoMaz, y BNPOBaAKeEHHI eHepreTUYHMX CUCTEM Ha MicL.eBomy bionanusi (eHepreTnyHa
He3aNeXHiCTb perioHy);

o CTumyntorova NOMITUKA perioHasIbHOro PO3BUTKY;

e 3aNy4yeHHsA cepBiCHNX KOMMAHIN Ha MOYAaTKOBMX eTanax CTaHOBNEHHA PUHKY;

o CTBOPEHHSA MiNIbIOBUX YMOB A1 NPUAGAHHA Crewiani3oBaHoi TEXHIKK;

e VY3rog)KeHHA cnisnpaui BCiX rpaBLiB B /IAHLIIOXKKY eHepreTM4YHoro BMKOpUCTaHHA AepesuHn OBCH
(cninbHe BaueHHs nepe.ar);

o CTBOPEHHS HOBUX POBOUYMX MiCLb.

Halbinbw 3HauyWMMM CTUMYIAMM, WO MOXKYTb CNpUATU Nobyaosi ePeKTUBHUX NAHLIOXKKIB, HA AYMKY

3aLiKaBNeHUX CTOPiH, € EKOHOMIYHI NepeBarun: WBNAKA OKYMHICTb BUTPAT, CTUMYAUN 3 BOKY PUHKY — BUCOKA

BapTiCTb eHepreT4Hoi biomacu, ctabinbHi LiHM Ha BionannBa Ta 4OBroCTPOKOBI KOHTPAKTU. Ha apyromy, no

3HAYYLWOCTi, MicLi 3HaxoaATbCcA GaKTOPM NOLWMPEHHA 3HaHb Ta NiaBuLWEeHHA obi3HaHocTi. EkcnepTun B cohepi

b6ioeHepreTMKN f0Aa0Tb CTUMYIOOYY PErYAATOPHY NOAITUKY.
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JdepeBnHa Big 06pi3KM Ta BMKOPUYOBYBaHHA 6araTopiyHMX HacagKeHb BigHOCMTbCA [0 Biaxoais
BMPOOHULTBA NpoayKuii cinbcbKoro rocnogapctea [9]. MpaBoBe peryntoBaHHA MOBOAMKEHHA 3 TaKUMU
BiAXO4AMM 3AIMCHIOETbCA 3aKOHamMu YKpainu: «[po Bigxoawm», «[lpo 3abe3neyeHHs caHiTapHOro Ta
enigemiyHoro 6saronosiyyys HaceneHHs», «[po OXOpPOHY HaBKOJIUILIHBLOIO CepeaoBULLa» Ta iHWUMMU.
OKpema rpyna HOpMaTUBHO-NMPABOBMX aAKTIB PEryato€ BignoBiAaNbHICTb 33 HEMPABUAbHE MOBOAMKEHHA 3
OaHUMM  BigXxodamn, 30Kpema BigKpuTe cnantoBaHHA: «KogeKc VYKpaiHM npo  aAMIiHICTPaTUBHI
npasonopyweHHs», «KpuMmiHanbHU KogeKc YKpaiHu». EHepreTMyHe BWMKOPWUCTaHHA aepesuHn OBBH
peryntoeTbca 3akoHamu YKpaiHu: «[lpo anbTepHaTMBHI BMAKM nanusa», «[lpo anbTepHATUBHI AxKepena
eHeprii». Bci HOpMaTMBHO-NPaBOBI aKTWN YTBOPIOOTb CKAAZ4HY CTPYKTYPY pPi3HOI topuanyHoi cuam [10].

3akoH YKpaiHn «Mpo sigxoau» [11] noknapae o608B'A3KM Ha cyb'ekTiB arpapHoro npasa 3anobiratu
YTBOPEHHIO Ta 3MeHLIyBaTM 0b6cArM yTBOpPEHHA BiAxoAiB; BecTu 065K, BM3HA4YaTU CKNafg i BNaCTUBOCTI
YTBOPIOBAHWX HWMMK CiNbCbKOTrOCMOAAPCbKMX BigxoaiB; 3abesnevyyBaTM MOBHe 30MpaHHA, HanexHe
36epiraHHA Ta HeAONYLWEHHS 3HULWEHHA M NCyBaHHA Biaxoais; 3abe3neuyBaTu iX yTUAi3aL,ilo Y4 BUAANEHHS;
He Aonyckath 36epiraHHA Ta BUAANEHHA BiAXOAiB Y HeECaHKLiOHOBaHMX Micuax abo 06'ekTax; HafaBaTu
BiAMNOBIAHMM AepKaBHMM opraHam iHPopMaLilo NPo YTBOPHOBAHI HUMMW CiIbCbKOrOCNOAAPCbKI Bigxoau;
OTPMMaTK A03BiN i NIMITU Ha YTBOPEHHA Ta PO3MILLLEHHSA BigxoAiB Ta 6arato iHWKx 06oB'A3KiB. MoKnageHHA
BE/INKOI KiNIbKOCTi 060B’A3KiB Ha Cyb’eKTU rocnogaploBaHHA NPM3BOAMTL A0 HEMOBHOMO X BUKOHaHHSA, a
posnogineHHA 060B’A3KIB 3 KOHTPOMIO AOTPMMAHHA BUMOF UYMHHOFO 3aKOHOLABCTBA MiX OpraHamwu
micLeBOi BnagM Ta cneuiaibHUMKM YNOBHOBAXKEHUMM OpPraHamm BMKOHABYOI BAaAW NPU3BOAUTL A0
NpOoranuH y 34iCHEHHI TAKOro KOHTPO/IIO.

3rifHO BM3HayeHb TepMiHiB 6iomaca ma 6ionanueo, Wo MicTATbCA B 3aKOHi «Mpo anbTepHaTUBHI BUAU
nanuvea» [12], aepesuHa OBCH moske 6yTn BUKOpUCTaHa B AKOCTi bionanmea. Cy6’ekTn rocnoaaptoBaHHs,
AKi 6esnocepeaHbo BMPO6AAIOTL Ta/abo peanisytoTb BionoriyHi Buan nanvea (6ionanmeo), signosigHo Ao
3aKOHOAaBCTBA MOBWMHHI MaTW MaKeT NiATBEPAKYHOUYMX OOKYMEHTIB, 40 AKOro, WOHaMMeHlWe, BXOAATb:
NpPoTOoKoN BUNpobyBaHb/cepTudikaT BiANOBIAHOCTI AKOCTI 6ionanunea; TexHiYHi YMOBUM Ha BUPOBGHULTBO
6ionanwmsea.

Y peAakux BunagKax nokyneub 6ionanuBa moxKe 3anpocuTu y npopasua Ceidoymeo npo eidHeceHHsA
6ionanuea 0o anbmepHamueHo20 (Hanpwuknaa, B ManbyTHbOMY, NPU MOABI CTUMY/IIOOYMX MeXaHi3MiB
BMKOPUCTAHHA anbTepHaTUBHMX BUAIB NanuBa A4 BMPOBHWMUTBA TennoBoi eHeprii). Take cBigoUTBO
BUOAETbCA [eprKaBHMUM areHTCTBOM 3 eHeproedeKTUBHOCTI Ta eHeprosbepexkeHHs YKpaiHu (OAEE). Ana
OTPMMaHHA CBiAOLTBA 3aABHUK (BMPOOHMK bionanvea) NOBMHEH OTPUMATM EKCNEPTHUA BUCHOBOK Big,
BUNpobyBanbHOi JslabopaTopii, WO Mae artectaT akpeauTauii B Cuctemi ceptudikauii YkpCEMPO
(ceptndikosani) [13]. Ha ocHoBi aaHoro ekcneptHoro sucHoBKy JIAEE Buaae BulLle3a3HavyeHe CBiaoLTBO.

| xoua 3akoHM YKpaiHu «[Mpo Biaxoau», «Mpo anbTepHaTUBHI BUAW NanvMea» CTBOPHOOTb BCi HEObXiaHI
nepeiymoBu AN eHepreTMYHOro BMKOpUCTaHHA Biaxoais OBCH (ameKknapauis MoOXKAMBOCTI yTuaisauil
BiOXOAiB AK eHepreTMYHMX pecypciB, BiAHECEHHA CiNbCbKOrocnoAapCbKMX BIAXOAiB 40 eHepreTuyHoi
biomacu 3rigHo BM3HauyeHHAa), depmepun (c/r nignpuemcTsa) HapalTb MepeBary iHWKMM CXemam
NOBOAMEHHS 3 Bigxoaamu, 30Kpema 1 Takum, Lo 3abopoHeHi 3aKOHO4aBCTBOM.
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LLInpoKomacliTabHUI PO3BUTOK PUHKY EHEPFETUYHOrO BUKOPUCTAHHA aepeBnHn OBCH notpebye, B nepuy
yepry, iHBECTULI 3 BOKY MOXKINBUX iHiLiaTOPiB CTBOPEHHS NAHLIIOXKKY A0AaHoi BapTocTi (auB. nyHKT C) —
depmepiB (c/r nNianpuUemcTB), KOMYyHaNbHUX MiANPUEMCTB, CEPBICHUX KOMMaHiA. Po3mip iHBecTUUii
3a/1€XKUTb Bif, KOXHOr0 KOHKPETHOro JIOMiCTUYHOrO pilleHHsi, 0bpaHoi TexHiKM Ta pPiBHA MexaHisauii.
CinbcbKorocnogapcbKke MigNPUEMCTBO/Pepmep MOMKe iHBECTyBaTU Yy [AUCKOBY JepeBonoapibHiowouy
MaLUMHY HEBEIMKOI MOTYXKHOCTI UM Yy NPUYINHMIA NoAapibHI0BaY 3 BYHKEpPOM, Ta 34iCHIOBATM NepeBe3eHHs
rotoBoro 6ionannBa Ha HEBE/MKI BiACTaHI 3a 4ONOMOrolo TpaKTopa. Y Takomy BUNaaKy obcar iHBecTuL,ii
byne craHosutM 1100-1500 Tuc. rpH. Y BMNAAKy CTBOPEHHA cepBicHOI KomnaHii Ha 6asi icHyto4yoro
KOMYHa/NIbHOro NigNnpPMEMCTBA YM HOBOIO MiAMNPUEMCTBA, TA 3aKYMKM CaMOXiZHOI NoapibHIOYOI MaLLMHK,
obcar iHBecTuuin ctaHoBuTUMme 61mn3bko 13000 Tuc. rpH [14].

3aranom BiHHWMUbKa 06nacTb BOIOAIE 3HAYHMM MOTEHLiaIOM OpraHisaLii BUCOKOEDEKTUBHUX NAHLLIOXKKIB
nocrtayaHHa 6iomacu OBCH: Biaxoam mainke He yTunisyroTbca depmepamu, a HAKOMUYYIOTbCA Y BESIUKIN
KinbKoCTi; iHpPaACTpyKTypa perioHy A[0CTaTHbO PO3BMHEHA; CEKTOpP BMPOOHMUTBA TensoBOi eHeprii
PO3BMBAETLCA WBUAKMMMU TeMNaMn. BapTo 3a3HaumTy, Wo y BiHHWLBKi obnacTi 3apeecTpoBaHo HalibinbLy
KiNIbKICTb eKcrnopTepiB AepeBHUX rPaHyn B YKpaiHi (3@ paxyHOK pPO3MilLeHHs BENUKUX OepeBoobpobHMX
nignpuemcts). O61acTb TaKOXK 3aliMaE TpeTe MicCLLe 3a KiNIbKICTIO eKcnopTepis rpaHya 3 conomu [15].

OCHOBHMMM TMNamuM bionanmBea, WO MOXYTb OyTK BupobneHi 3 aepesnHu OBCH, € Tpicka, rpaHyau Ta
b6puKeTH. BapTicTb AaHMX BUAIB NanMBa 3MIHIOETbCA Ha PUHKY B CTOPOHY 36inblueHHs (Wwo nos’A3aHo, AK 3
KO/IMBAHHAM KypCy [0/apa, TaK i NiABULWEHHAM MOMNWUTY Ha BHYTPILWHbOMY PWHKY). TaK, B cepeaHbomy,
BapTiCTb AepeBHOI TPICKM 3a OcCTaHHi 5 poKiB KonuBanacb B Aianasodi 300-1000 rpH./T, rpaHyn 990-
2440 rpH./T, 6puketie 1000-2000 rpH./T (Baptictb 3 M[B 6e3 TpaHcnopTyBaHHA). BapTicTb rpaHyn Ta
6puKeTiB 3 AepeBWHM, Ha NPOTMBAry TPICUi, 3aAeXUTb Big 3MiH Kypcy iHO3EMHMX BanlOT, 4epes
OpIiEHTOBAHICTb AAaHOr0 PUHKY Ha eKcrnopT [16].

MoTeHUiltHi noctavanbHUKK/Npoaasui 6ionannesa 3 Bigxoais OBCH nolmpeHi no TepuTtopii paioHy
PiBHOMIPHO Ta y Be/MKil KinbKocTi (B perioHi npucyTHi miHimym 300 arpo-dopmyBaHb, WO 3aMMatoTbCA
cagisHuutBom [3]). IcHytoui KoTenbHi Ha 6Gionanuei, WO AK 06CNyroBylOTb OKpemi O6’€KTM, TaK i
3abe3neuytoTb LLeHTPaNi3oBaHe TEM/IONOCTa4YaHHA OKpPeMMX MicT (abo ixX YacTMH), po3TalloBaHi No TepuTopii
06.1acTi TaKOXK A0CUTb PiBHOMIPHO (Puc. 2). Tomy, 32 yMOBM NOSABU CEPBICHUX KOMMNAHIM YM 3ano4YaTKyBaHHi
depmepamu bisHecy 3 NpoaaxKy BAACHMX BiAXOAiB, KOHKYPEHTHMIN PUHOK Gionannea morke 6yTn CTBOPEHO.
Hapasi ocHOBHMMMK nocTayanbHUKamuK Gionanmea y BUrAA4i ApOB Ta TPICKU € AeprKaBHi nicorocnoapcbKi
nignpuemcrea obnacti (nignopagKoBaHi [lepaBHOMY areHTCTBY /iCOBMX pecypciB) Ta cneuianizoBaHe
nicorocnogapcbKke nignpuMemcrteo «BiHob6narponic» (nignopagKkosaHe BiHHMUBKIA obnacHii pagi). OaHi
nianpuemcraa 3abe3neyytoTb NaMBOM KOTE/1bHI KOMYHa/1IbHOTO MiAnNpUeEMCTBA «BiHHMUAOOATEN/I0OEHEPTO»
(27 KoTenbHMX) Ta «BiHHMUAMICbKTENI0EHEPrO», TA, NO CYTi, CTBOPIOIOTL O/IrONONI0 HAa PUHKY. KOoTenbHi,
wo 3abesneyytoTb TENNOBOK EHEPFiED NPOMUCAOBI 06’€KTU, NPaLLIOOTb, AK NPABMAO HA BIACHUX Biaxoaax
(nepeBoobpobHa, MacnoxKMpoBa NPOMWUCAOBICTL Ta iH.). [eski 3 cnousadiB 6ionanmea BONOAIOTb
06n1agHaHHAM ANs MepeBipKM MOro AKOCTI Ta MaJMBHUX XapPaKTepPUCTUK (BONOromip, aBTOBaroBsa), iHLWi
BMMaratoTb HaaBHOCTI cepTudikaTy Big npodecinHoi nabopartopii. Yepes, B 0CHOBHOMY, 3aKynKy bionanunea
besnocepeaHbO 4Yepe3 AOMOB/EHICTb MiK MOKYNUEM Ta BMPOBHMKOM nanuBa (Npsmi KOHTPaKTH),
NOXOAXEHHA CUPOBUMHU HIAK He BIiACNIAKOBYETbCA, a AOTPMMAHHA KPUTEpPIiB CTasoro pPO3BUTKY Ha
3aKOHOZaBYOMY PiBHi He BUMaraeTbea [17].

OgHMM 3 BMAIB AEPEBHOrO NasMBa, IKE aKTUBHO BUKOPUCTOBYETLCA AN BUPOBHULTBA TENIOBOI eHeprii, B
nepLly Yyepry HaceneHHAM, € ApoBa (Bcboro B ob6nacTi 3a aaHMmm 2014 poKy cnokuto 14,4 Tuc. T H.e., 3 HUX
11,8 — HaceneHHaM) [2]. Ha cboroAHilWHin geHb Aeska YactuHa Bigxoais aepesuHu Big OBCH peanisyetbes
dbepmepamun y BUTNAAI APOB HaceNeHHIO, NPoTe TOYHOT iHGopMaLLT Wo Ao i KiNbKOCTI B BIAKpUTUX OxKepenax
He 3HangeHo. CepeHA BAPTICTb APOB ANA OMANEHHA, WO Peani3yoTbCcA AEPKABHUMM 1ICOrOCNoAapCbKUMM
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3aBAaHHA 2.2. BUKOHAHHA aHani3y CEKTOPY BUKOPUCTAHHA BiAXOLIB

Aokymenr: OBCH Ta po3pobka nnaHy ain ans jemo perioHy
B UQrunninQ AsTop: | HTL, «Biomaca» Bepcis:
NocunaHHA: Nata: | 24/01/2017

nianpuemcTeamm ctaHoBuTb: 420-600 rpH./T ans m’akux copTis aepesa, 495-650 rpH./T AnA TBEPAUX COPTIB
[16].
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3aBaaHHA 2.2. BUKOHaAHHA aHani3y CEKTOPY BUKOPUCTAHHA BiAXOLiB

Aokymenr: OBCH Ta po3po6Ka nnaHy ait gna emo perioHy
urrunning AsTOp: | HTL, «Biomaca» Bepcis:
MocunaHHsA: Jata: | 24/01/2017

Mo3utneHi pakTopU

HeratusHi dakTopm

BHyTpiWwHi ¢pakTopm

CunbHi CTOPOHU
(8nA nocuneHHn)
c/r

e  Be/MKMI He3aAissHUIA NoTeHLUian BiaxoAais
OBCH B o6nacrTi;
e HaAaBHicTb BAACHOI CMPOBUHU Ta
€KOHOMIYHMX CTUMYNiB BUKOPUCTAHHA Biomacu
OBCH Ha BnacHi eHepreTUyHi notpebu;
e HasaBHicTb B 061acTi BE/IMKOI KinbKocTi
CnoXunBayiB bionanumea.

BIOEHEPTETUKA
e  BigcyTHiCTb KOHKYpeHLLi 33 faHui BUE,
CUPOBUHMU SIK NANNB];
e  Benukuii gocBig BUKOPUCTaHHA AepeBHOI
TPiCKM B AKOCTI NaNunBa;
e [lo3nTMBHaA AMHaMiKa PO3BUTKY CEKTOPY
b6ioeHepreTMKM B 38’3KY 3 NiATPMMKOLO
MicLLeBMX OpraHis Bnaau.

BMPOBHUKWN OBJTAOHAHHA
e  HasBHICTb BiTYN3HAHOrO 06/1aAHAHHS ANA
CMantoBaHHA AepeBUHU Ha PUHKY YKpaiHu;
e HaABHicTb Ha pMHKY BUPOOHMKIB Ta
AucTpmnb’oTopie 06nagHaHHA ans 36opy Ta
noapibHeHHs Biaxoais OBCH AK ykpaiHCbKOro
TaK i 3aKOPAOHHOIo BUPOOHMNLTBA.

KOMEPUIA
e Po3BWHeHa iHppacTpyKTypa B 0bnacTi;
e JlocBig opraHisauii noctayaHHA AepeBHOT
biomacwm Ha icHytoui eHepreTUyYHi 06'ekTu;
e BesnnKa KinbKicTb BUPOBOHUKIB rpaHyn 3
AepeBuHU Ta iHWKX BLAiB biomacu B obnacri.
e HasABHICTb BEAMKOI KiNIbKOCTi NOTEHLiMHUX
NMOCTaYa/IbHUKIB Ta cnoxuMBadis biomacu B
obnacri.

CnabKi cTopoHu
(anA BUpilWIeHHA Ta NO40/1aHHA)
c/r
e CKNlagHicTb B OpraHisau,ii n1orictTiyHoro
NAHLLIOXKKa;
e HeroToBHiCTb arpapHmMx NiANPMEMCTB 40
no4yaTKy HOBOro bi3Hecy 3 Npogay Biaxo4is
OBCH;
e BiacyTHicTb gocsiay 3 noricTnKn
nocTayaHHA BiAXOA4iB, HEOOXiAHMX 3HaHb 3
OpraHisauii N1aHLUI0KKa 404aHO0i BapTOCTI;
e [loTpeba B AO0AaTKOBOMY 0b6NagHAHHI;
e  BiagcyTHiCTb BnacHMX KowTiB AnA
iHBECTULIN;
e [loTpeba B neranisauiit 6isHecy 3 npoaaxy
BiAxoAis AK bionanuea.

BIOEHEPTETUKA
e  BiacyTHiCTb NpaKTUKM 40BrOCTPOKOBUX
KOHTPAKTiIB Ha NOCTa4yaHHsA bionanus;
e  BiacyTHicTb 3aTBEpPAKEHUX METOAMK
nepeBipKun AKOCTI NocTaBneHoro 6ionanuea.
e  BiacyTHicTb 06n1agHAHHA SNA MOHITOPUHTY
AKOCTi CUPOBUHMN.

BUPOBHUKW OBNAOHAHHA
e  BucoKa BapTiCTb TEXHONOrYHOIO
06n1afHaHHA ANA MeXaHi30BaHoOro 36opy Ta
nogpibHeHHs Biaxoais OBCH.

KOMEPUIA
e [leprKaBHa MOHOMOIA HA NOCTaYaHHA
6ionanmBa Ha iCHyOUi KOTe/IbHi KOMYHa/IbHOTO
rocnogapcrsea;
e  BiacyTHicTb 3HAHb 3 NpaBUAbLHOI
OopraHisau,ii NoriCTUYHOro NaHLOXKKA;
e BiacyTHicTb ekcnepTHOro cepefoBULLa;
e HeBenuki 06’eMn CMPOBMHKN Yy O4HOFO
NOCTa4YaNbHUKA;
e  KOHKypeHLU,if 3 TIHbOBUM PUHKOM APOB;
e  KOHKypeHLia 3a iCHYIOUYMX CNOXKMBaAYIB.

ndoixed iHmMidLAHG
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3aBaaHHA 2.2. BUKOHaAHHA aHani3y CEKTOPY BUKOPUCTAHHA BiAXOLiB

Aokymenr: OBCH Ta po3po6Ka nnaHy ait gna emo perioHy
4 U _running AsTtop: | HTL, «biomaca» Bepcia:
MocunaHHsA: Jata: | 24/01/2017
MoxnusocrTi 3arposu
(anAa BUKOpUCTaHHA) (ana HeliTpanizauii)
c/r c/r

30BHiWHi paKkTOpU

o [umeepcudikaLisa 4isNbHOCTI 32 paxyHOK
3ano4aTKyBaHHA Bi3Hecy 3 npoaaxy
6ionanwmea;

e (CTBOpEHHA CEepPBICHMX KOOMNEpPaTMBIB;

e HapaHHa nocayr i3 3aroTisAi BiaxoA4is;
e BuKOpMUCTaHHA BigXOAiB B BAACHMX
eHepreTUYHUX LLiNAX.

BIOEHEPTETUKA
e [lnsepcudikauis wnaxis noctayaHHA
bionanuea;
o  KOHKypyBaHHS 3 iHWMMMK BUgaAMMK
AepeBHOro 6ionannea 3a paxyHOK 3MeHLIEHHA
cobiBapTocCTi.

BMPOBHUKWN OBJTAOHAHHA
e  Po3wupeHHA NapKy 0b61agHaHHA, Wwo
BMPOBNAETLCA Ta MOCTYMNAE HA NPOAAK Ha
PVHKY YKpaiHu.

KOMEPUIA
e  PO3BUTOK BHYTPIiLWHBbOIrO PUHKY bionananea;
e PO3BUTOK CYMIiKHWUX rasly3en B perioHi;
e  CTBOpPEHHA HOBMX POBOUMNX MicLb;
o CTaHOBNEHHSA PUHKY Bionasnea 3a paxyHoK
CTBOPEHHS CEPBICHUX KOMMNAHIK, WO HaAaloTb
NOBHWUI CNEKTP Nocayr 3i 36opy, noapibHeHH:A
Ta NepeBe3eHHA roTosoro bionannea Ha
eHepreTUYHU 06’eKT.

e 3abe3neyeHHs cTabinbHOCTI NOCTaBOK
bionanusea;
e Bucoka cobiBapTicTb rotToBoro 6ionanusea.

BIOEHEPTETUKA
e HecrabinbHa sAKicTb bionanumea 3 Bigxoais
OBCH;

e [lepeopieHTalin NnocTayanbHMKIB Biomacu 3

il Npogarky Ha BAacHe CNOXMBaHHA, abo Ha
iHWY, 6inbW NPUOYTKOBY AiANbHICTD;

e  Pi3ka 3miHa UiHKM Ha BionanuBso BiA,
nocrayanabHMKa.

BUPOBHUKWN OBNAQHAHHA
e BiacyTHicTb gocsigy ekcnayartauii Ak
eHepreTU4Horo ob6a1agHaHHA Tak i 06/1agHaHHSA
Ana 36opy/noapibHeHHsa 3 Biaxoaamu OBCH.

KOMEPL|IA
e HecdopmoBaHMii Ta HEMNPO3OPUN PUHOK
biomacu AK nanuBea;
o  KoHKypeHLifa 3a cnoxuBadis bionanmea
Mi*K HEBEIMKMMM BUPOOHUKaMM Ta
OEepPrKaBHUMM KOMYHaIbHUMM
nignpuemcTsamm;
e Hecraua pecypciB biomacn nob6amsy
eHepreTMYyHoro o6 'eKTy.

ndorxed IHMIHEOE

Mo3ntneHi pakTopU

HeratusHi dakTopm

d
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3aBaaHHA 2.2. BUKOHaAHHA aHani3y CEKTOPY BUKOPUCTAHHA BiAXOLiB

- Aokymenr: OBCH Ta po3po6Ka nnaHy ait gna emo perioHy
# urzrunning AsTop: | HTL, «Biomaca» Bepcia:
MNocunaHHA: Nata: | 24/01/2017

2.2 NN1AH AN

MiarotoBKa NAaHy A4 ANA NPUCKOPEHHA PO3BUTKY CEKTOPY EHEPreTUYHOro BUKOPUCTAHHA aepesuHn OBCH
€ pe3ynbTaTOM aHani3y cuUTyauii B perioHi Ta KOHCY/NbTyBaHHA 3 BE/IMKOK KiNIbKICTHO 3aLiKaBAeHUX CTOPIH
LINAXOM NpoBeAeHHsA iHTepB'to, 3ycTpiyelt Ta cemiHapis.

Y MnaHi AilAi BU3HAUYEHO Mepesniik KOHKPETHUX TEeXHIYHWX Ta HEeTeXHIYHWX 3axoniB, AKi MOBUHHI 6yTu
peanizoBaHi (B KOPOTKO- cepeaHbO- Ta AOBroCTPOKOBI NepcnekTMBi) ANa NiaBULLEHHS PIBHSA eHepreTUYHoI
yTuUAnisauii Bigxoais o6pi3kM Ta BUKOPUYOBYBaAHHA HaraTopiyHMX arpapHux HacagsKeHb. Cepep, iHWOro, TakKi
3aX04M BKAOYAOTb: AEeMOHCTpaLii, nepedadvy 3HaHb i 3ax04M 3 HapOLLyBaHHA NOTEHUiany, PUHKOBI
iHCTPyMeHTM, GiHAHCYBAHHS i EKOHOMIYHI CTUMYAK, Aii B 061aCTi KOMYHIKaLLil, 3aKOHOZaBYe peryatoBaHHA i
BCi iHWI daKkTopwn, AKI € KOPUCHMMM ANA CTAHOBAEHHA yCMiWHOro Ta ctanoro cektopy OBBH. MnaH ain,
TaKMM YMHOM, BU3HAYaE KOMMJIEKC 3aX0AiB, AKi MatoTb ByTM peanizoBaHi.

Huikue HaBeaeHo nigxoam, WO BUKOPUCTaHI npu nigrotosui MaaHy ain. 3a ocHosy B3ATo SWOT — aHanis,
Lo HaBeAeHUI B nonepeaHbomMy po3gini (Puc. 3). 3rigHo metogmkm SWOT-aHanisy, nig, OCHOBHMMW MOTO
eNeMeHTaMM PO3YMitOTb HACTYMHI 30BHiLLHI Ta BHYTPILWHI daKTopu:

Strengths (CunbHi cmopoHu) — Te, W0 Hapasi € No3UTUBHMM. MOTPiIBHO NiATPUMYBATH iX, CMMPATUCA HA HUX i
BMKOPUCTOBYBATM B AKOCTi BaxKena.

Weaknesses (Cnabki cmopoHu) — Te, WO Hapasi € NoraHUM, Ta NOTPebY€E BUMPABAEHHSA, 3MIHN UM 3YNUHKK.
Opportunities (Moxcnusocmi) — Te, WO € NO3UTUBHUM A1 MaNBYTHbOro Po3BUTKY. MNOTPiOHO BM3HAUMTHK iX
NPiOPUTETHICTb, CNNPATUCS Ha HMX | ONTUMI3yBaTH.

Threats (3azpo3u) — Te, WO € NOraHUM ANs8 MabyTHLOro, MOTPIBHO cnNaaHyBaTK yNpaBAiHHA Y BOPOTLOY 3
HUMMU.

LLinaxom noeaHaHHA BHYTPILLHIX Ta 30BHIiWWHIX GaKTopiB, HACTYMHi cTpaTerii MOXyTb 6YTM OTPUMaHI:

Strengths
(BHyTpilIHi)
max-max max-min
aTakKyr4a cTpareria CTpaTeris 3aXUCT
Opportunities ‘Threats
(30BHilIHI) (30BHiIIHI)
min-max min-min
CTpaTeriqa nepeopieHTalii CTpaTerisd BUXKMBaHHA
Weaknesses
(BHyTpilIHi)

Puc. 3. Migxig Ao nobyaosu cTpaTerii po3BMTKY cekTopy OBCH
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3aBaaHHA 2.2. BUKOHaAHHA aHani3y CEKTOPY BUKOPUCTAHHA BiAXOLiB

Aokymenr: OBCH Ta po3po6Ka nnaHy ait gna emo perioHy
¥ uiZrunning ABTop: | HTL, «biomaca» Bepcin:
MocunaHHsA: Jata: | 24/01/2017

SO Crparerii (Ctparterii 3actocysaHHa CU/IbBHUX CTOPIH 3 meToto oTpuMaHHa suroam sig, MOXK/TMBOCTEN).
Ui ctparterii Tuny Max-Max, B TOMy CEHCI, LLLO BOHM NOEAHYIOTb B COBi Halibinbl cNpUATANBI enemeHTn ans
nobyaosu ctpaTerii. SO cTpaTerii BUKOPUCTOBYIOTb CUJIbHI | MOTYXKHi enemeHTn gnsa Toro, wob oTpumartm
KOPWUCTb Bif, 30BHILLHIX MOXAnBocTen. CTpaTeria € AMHAMIYHOIO Ta arpecuBHOIO (amakyroya).

WO Crparterii (Crtpaterii, wo npardyTe nom'akwutn Brame CNABKMX CTOPIH, KopwucTyloumch
MOXNBOCTAMMWM). Ue crpaterii Tuny Min-Max, B TOMy CeHCi, WO BOHW MOEAHYIOTb B COBi BHYTpILLHI
CNabki CTOPOHW 3 30BHIWHIMM MOXAMBOCTAMM. CTpaTeriai HamaraeTbCa CKOPUCTAaTUCA HasBHUMM
MOXXMBOCTAMM ANA TOro, Wob ycyHyTU abo NoM'AKLWINTU cnabKi cTopoHu (nepeopieHmayis).

ST Crparerii (Ctpaterii, aki BukopucrtoBytote CUJ/IbHI CTOPOHW, wo6 3anobirtu abo 3BectM 4o miHimymy
3ATPO3MU). BoHu € cTpaTteriasmu Tuny Max-Min, B TOMy CEHCi, LLLO BOHW BUKOPUCTOBYIOTb CU/IbHi CTOPOHM AN
TOro, Wob6 YHUKHYTM ab0 3MEeHLINTM 30BHiLWLHi 3arpo3u (3axucm).

WT Crparerii (Crparterii, aki nonerwytots CNABKI CTOPOHMU i nparHyTb 3meHwunTn Bname 3AIPO3). BoHu
ABNAOTbL coboto cTpaterii TMny Min-Min, To6To nparHyTb 3BecTM A0 MiHiIMymy cnabki CTOpOHW, AKLLO
30BHiLUHI 3arpo3u MOXKHA YHUKHYTU (BUXCUBAHHSA).

Huxxue y Tabnuui HaBeaeHO nepenik 3aNPoNoOHOBAHUX CTpaTerii ANA AOCArHeHHA NiABULLEHHA CTaN0ro
nocrayaHHA gepesuHu OBCH B eHepreTUYHUX Linax.

B2.15
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urZrunning

3aBaaHHA 2.2. BUKOHaAHHA aHanisy CEKTOPY BUKOPUCTAaHHA BiAXOAiB

JOoKymeHT:

ABTOp:
MocmnaHHA:

OBCH Ta po3pob6Ka nnaHy ait gna emo perioHy
HTLL, «Biomaca»

Bepcis:

[Jata: | 24/01/2017

* YacoBi paMKu 411 BNPOBaAsKeHHA Aili/3ax0/4i8 (KOPOTKOCTPOKOBI: A0 KiHLA NMPOEKTY; CepeAHbOCTPOKOBI: B KiHLj MPOEKTY; A0BrOCTPOKOBI: CKOPO MIiCNA 3aKiHYEHHA NPOEKTY)

Crparerii/ Cknaposi SWOT-aHanisy Lini [ii / 3axogu LinboB.i BkntoyeHo go Yacosi
LinboBuit TMN gii 3auiKkaBneHi BiA npoekty pamku*
CTOPOHMU “uP_running”
(Tak / Hi)

SO = S: 3anyyeHHsA icHy4YnX Mobynosa aemoHcTpauiinHor¢ ®epmepu, KOTeNbHiI TaK KopoTKo-
CunbHi CTOPOHM + | @ BenuKkuii gocsig, CNOXMBayiB Ta KOMNaHiM, NaHUIOXKY BUKOPUCTaHHA Ha 6ionanwusi, (B pamkax CTPOKOBA
MoxnnsocTi BUKOPUCTaHHA AepeBHOI TPICKM| LLO Hapasi BUKOHYIOTb fepesnHu OBCH Ha 6asi nocTayanbHUKM peanisauii

B AKOCTi NaanBa; 3aroTiB/IO iHWMX BUAIB ICHYIOUMX CNOXKMNBaYiB 6ionanuea OEMO NPOoeKTY)
OpraHi3auifa HoBOro e  HasBHicTb BEAMKOI AepesHoro bionanunea go 6ionanuea Ta geprkaBHUX
NaHUIOXKKY Ha 6a3si | kinbkocTi noTeHLiiHNX HOBOIO NAHLIIOXKY NiANPUEMCTB, AKi Hapasi
iCHYIOUMX KOMNaHIW nocTayasibHMKIB Ta CNOMKMBayis | NOCTaYaHHA AEPEBUHNU 3[iMCHIOIOTb 3aroTiBJI0 iHLINX

biomacu B obaacri. OBCH BMAiB AepeBHoro bionanunea

O: [Insepcudikauis wnaxis (nepxasHi nicosi

nocrayaHHa 6ionanusa. rocnofapcraa, KOMyHaslbHi

nignpuemcTaa).

SO = S: BennKknia HesagiaHni CTBOpPEHHA NPUKIAAIB O6MiH iHHOBaLiMHUMMU Knto4yosi rpasui TakK CepegHbo-
CWNbHI CTOPOHM + noteHuian sigxoais OBCH B peanbHOI cniBnpaLi mix NnpoeKkTamn, HoBUMM BisHeC | BcepeauHi mepexi CTPOKOBa
MoxnusocTi obnacri. arpapiamu Ta igeamu, Ta pesyabtatamm 3aLuikaBneHmnx

O: CTaHOBNEHHA PUHKY npomucnosicTio. MiaTpumKka | gocnigKeHb yepes CTOPiH+NOTEHL,iMHi
OpraHisauin bionanuea 3a paxyHoK BANPOBaKEeHHA MOBHOMO NpPaKTUYHY peanisauito. COHO3HMKM 32
HOBOro CTBOPEHHA CEePBICHUX NAHUI0XKKa NocTavyaHHA. MowyK NOTeHLiMHNX MeXKamMu cekTopy
NaHLIOXKKY KOMNAaHil, WO HaJaTb MowyK HOBUX pilleHb AnA napTHepiB NPOEKTY, Kpawux | OBCH (nowyk Ta
NoCTa4yaHHA NMOBHWI CNEKTP NOCAYr 3i BMpILUEHHA NPaKTUK HacNigyBaHHA, i [ONyYeHHs)
6ionanuea 3 OBBH | 360py, nogpibHeHHs Ta 3ara/sibHOBIZOMMX NpPobiemM. | MOXKANBOCTEN

nepeBe3eHHA roToBoro ¢diHaHCyBaHHS.

6ionanvea Ha eHepreTUYHUN

06’€eKT.
WO = W: Bu3HayeHHs HalKpawol OuiHKa TeXHIKOo- Bci ctopoHun TaK KopoTko-
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3aBaaHHA 2.2. BUKOHaAHHA aHanisy CEKTOPY BUKOPUCTAaHHA BiAXOAiB

Aokymenr: OBCH Ta po3pob6Ka nnaHy ait gna emo perioHy
urZrunning AsTOp: | HTL, «Giomaca» Bepcis:
MNocnnaHHA: [Jata: | 24/01/2017
Crparerii/ Cknapgosi SWOT-aHanisy Lini [ii / 3axogn Linbosi BKaloueHo Ao Yacosi
Uinbosuia Tn aii 3auikaBaeHi BiiA npoeKkTy pamku*
CTOPOHU “uP_running”
(Tak / Hi)

Cnabki cTopoHU + e CknagHicTb B opraHisauii 6i3Hec-mogeni Ta €KOHOMIYHUMX NOKa3HUKIB 3auikasneHi B CTPOKOBa
MorknnsocTi NOTiCTUYHOrO NAHLIOMKKA; onTumisauia ii BNPOBaAXKEeHHA HOBOIO NPUEAHAHHI 40

e BigcyTHicTb AocBigy 3 dYHKLUioHYyBaHHA (36ip, NaHUIOXKa. MapKeTMHrose | npoekty. MeToto €
OpraHisauin NIOTICTUKM NocTayaHHA nonepeaHa o6pobka, [OCNiOXKEHHSA nepeTBOpeHHA igei
HOBOTO BiAXOA,B. TPaHCMOPTYyBaHHA, 3anpoBaAKeHHA HOBOro B yCniwHe
NAHLIOXKY O: Insepcudikauia gianbHocti | 36epiraHHaA) Big nona Ao 6i3Hecy. CTBOpeHHSA 3aCTOCYyBaHHA
NoCTa4YaHHA 33 PaxyHOK 3ano4aTKyBaHHA CnoXnBava. ed)eKTMBHl/IX 3B'A3KiB
6ionanuea 3 OBBH | 6isHecy 3 npoaaxy 6ionanmea. Y3408 NaHLIOMKKa 404aHOI

BapPTOCTi.

SO = S: MNigBULLLEHHA 3aranbHOro Hanaroa»eHHA Ta Knto4yosi rpasu,i TakK CepegHbo-
CunbHi cTOpOHM + e HasBHicTb BennKoi PO3yMiHHA Ta 4OBIPU MiX 06’egHaHHA «Mepexi BCEpeauHi mepexi (ane nnwe CTPOKOBa
MoKNnBOCTI KiNIbKOCTi NOTEHLiNnHNX rpaBLAMM NAHLIOXKA 3aliKaB/IeHUX CTOPIH» Ta il 3aLUiKaBneHNX CTOPIH 4acCTKOBO)

NOCTAYaNbHUKIB Ta noctadyaHHA 6iomac OBCH | po3BMTOK B HanpAMKY A0
NiasuwWweHHA CnoXunBayiB biomacu B (arpapii, nignpuemui, ocobu,| "onepaTmsHoi rpynu”, aka
iHpopmoBaHocTi obnacri; L0 BU3HAYatoTb NOJIITUKY Ta | BYTM CRiBNPALLIOBATUA MiXK
Ta AoBipU e [lo3UTMBHa AMHaMIKa iH.) cob60to Ha perioHanbHOMY

PO3BUTKY CEKTOPY PiBHI

bioeHepreTnKn B 38’A3Ky 3

NiATPUMKOIK MiCLLEBMX OPraHiB

BNagu.

O:

e PO3BMTOK BHYTPILWHLOIO

PUHKY 6ionanusea;

e PO3BUTOK CYMiXKHUX

ranysen B perioHi.
WO = W: TpeHyBaHHA npodecioHanis | PopmyBaHHA TEXHIYHOT MpodecioHanu Ta TaK KopoTko-
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3aBaaHHA 2.2. BUKOHaAHHA aHanisy CEKTOPY BUKOPUCTAaHHA BiAXOAiB

Aokymenr: OBCH Ta po3pob6Ka nnaHy ait gna emo perioHy
e U _running AsTtop: | HTL, «biomaca» Bepcia:
MNocnnaHHA: [Jata: | 24/01/2017
Crparerii/ Cknapgosi SWOT-aHanisy Lini [ii / 3axogn Linbosi BKaloueHo Ao Yacosi
Uinbosuia Tn aii 3auikaBaeHi BiiA npoeKkTy pamku*
CTOPOHU “uP_running”
(Tak / Hi)

Cnabki cTopoHU + e BiacyTHicTb focsiay 3 wonao ocobnmeocreit KOMaHAM NPOEeKTY, Wo byae | KOHCY/NbTaHTK, AKi (ane nuwe CTPOKOBA
MonuBocTi JIOTICTUKM NoCTavYaHHA CEeKTOPY BUKOPUCTAHHA HagaBaTh NiATPUMKY nparHyTb YacTKoBO)

Bigxonis, HeobxigHMX 3HaHb 3 | AepeBuHM OBCH (TexHiuHi, | KOMNaHiAM, AKi NpaLolOTh B | 3400yBaTU 3HAHHSA i
NigrotoBKa OpraHisaLii NaHLIoXKKa €KOHOMIYHI Ta chepi ynpasniHHA Biaxogamu| Aocsig no
eKCnepTHoro [04aHOI BapTOCTi; OpraHisauiHi NUTaHHsA). OBCH (po3pobKa npoekKTiB, | NiABULLEHHIO
cepeaoBMLLA e BigcyTHiCTb eKcnepTHOro Mpyna nigrotoBnaeHunx ocio6 MOLLUYK iHBEeCTOpiB Ta iH.) uiHHocTi OBCH

cepefoBuMLA. NMOBMHHA 3a/IMLLNTUCH

0: AKTMBHOIO HaBIiTb NicnA

e [usepcudikauin 3aKiHYEHHA NPOEKTY.

AisnbHocTi pepmepis Ta

arpapHUX NignpueEMCTB;

e CTaHOB/IEHHA PUHKY

6ionannea 3a paxyHoK

CTBOPEHHA CEepBiCHMUX

KOMMaHil, o HaaaTb

NMOBHWUI CMEKTP NOCAYT 3i

360py, NogpibHEHHs Ta

nepeBe3eHHA roToBOro

6ionanvBa Ha eHepreTUYHUM

06’€KT.
ST= S: MiaBULLEHHA PiBHA 3HaHb dopmyBaHHA HaByanbHoro | ®epmepw, c/r Tak CepegHbo-
CuNbHi CTOPOHM + | @ HasBHICTb Ha PUHKY LWoA0 NPaBUAbHOI nocibHunKa gns dpepmepis nignNpUEMCTBA, AKi (4acTkOBO) CTPOKOBA
3arposu BUPOBHWMKIB Ta AMCTPME’t0TOpPiB| OpraHisaLii TexHoaoriyHoro | wopo ocobnmsocTein 6axatoTb

obnagHaHHA ans 36o0py Ta JIaHLIOXKKa 3i 360py, opraHisauii 36opy, po3no4yaTtu
HaBsuyaHHA noapibHeHHs Biaxoais OBCH nonepeaHboi 06pobKM Ta nonepeaHbOi 06pobKM Ta AiANbHICTb 3i
depmepis AK YKPAIHCbKOrO TaK i nigrotosku Biaxoais OBCH | niarotoBku AepesuHu Wo 36opy/peanisauii

3aKOPA0HHOIO BUPOBHMLTBA; | 414 BUPOOHMLTBA yTBOpto€eTbCA Big OBCH. Bigxoais OBCH

e Jlocsig opraHisaLii 6ionanmsa. CtumyniosaHHA | MoAacHeHHA nepesar
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3aBaaHHA 2.2. BUKOHaAHHA aHanisy CEKTOPY BUKOPUCTAaHHA BiAXOAiB

Aokymenr: OBCH Ta po3pob6Ka nnaHy ait gna emo perioHy
e U _running AsTtop: | HTL, «biomaca» Bepcia:
MNocnnaHHA: [Jata: | 24/01/2017
Crparerii/ Cknapgosi SWOT-aHanisy Lini [ii / 3axogn Linbosi BKaloueHo Ao Yacosi
Uinbosuia Tn aii 3auikaBaeHi BiiA npoeKkTy pamku*
CTOPOHU “uP_running”
(Tak / Hi)
nocTayaHHA gepeBHoi biomacK | BUpobHMUTBA HGionannea 3 | 3aKNOYEHHSA
Ha iCHYOYi eHepreTUyHi OOTPUMAHHAM O0BroCTPOKOBUX KOHTPAKTIB
06'eKkTY; TEXHOJIOTIYHUX BUMOT. Ta CXeMW OTPUMAHHA
e HaABHicTb BeNMKOI [,03B0/iB HA BUPOOHULTBO
KiNbKOCTi NOTEHLiMHNX 6ionanuea (TexHiYHi
NoCTa4YyasbHUKIB Ta CMOXMBaYiB BMMOTM).
6iomacu B obnacTi.
T:
e  BucokKa cobiBapTicTb
rotosoro bionanuea.
e HecrabinbHa sakKicTb
bionanuea 3 Bigxoais OBCH;
e BigcyTHicTb goceiay
eKcnayaTauii AK eHepreTMyHoro
obnagHaHHA Tak i obnagHaHHA
ana 36opy/noapibHeHHA 3
Biaxogamm OBCH.
ST = S: Mo3nTneHa gMHamiKa 3anyyeHHsa obnacHux/ My6niyHe Ta npo3ope Hanbinbw BnamBoBi TaK KopoTko-
CWnbHI CTOPOHM + PO3BUTKY CEKTOPY perioHanbHUX/ micueBux No06itoBaHHA 3 METO rpasLi B Mepexi CTPOKOBa

3arposu

NobioBaHHA Ta
aABoOKaci

bioeHepreTUKM B 3B'A3KY 3
NiATPUMKOIO MiCLLeBMX OPraHiB
BNaaMn.

T:

e [lepeopieHTauiq
nocTavasnbHuKiB biomacu 3 i
NPoAaxy Ha BAacHe
CNOXMBaHHA, abo Ha iHwy,
6inbw NpUOYTKOBY Aif/IbHICTb;

0cCib, Wwo BnaMBatoTb Ha
NPUIHATTA pilleHb Ha
NONITUYHOMY PiBHI anA
CNPUAHHA 3ax04aM 3
nponaryBaHHsA Ta 3aXMCTy
CEKTOpPY eHepreTMyHoro
BUKopucTaHHA OBCH.
3axoam matoTb byTH
CNpPAMOBaHi Ha NOA0NAHHA

nogonaHHw 6ap'epis i
nepeLuKo, Lo 3aBaxKatoTb

CTBOPEHHIO iHHOBaL

NaHLIOXKKIB A04aHOI

MHUX

BapToCTi Ha 6a3i OBCH.

[Lii cnpamoBaHi Ha

OTPMMaHHA AOMNOMOIU Ta
CXBaJIEHHSA Bif, NONITUKIB i
nigepis rpomaacbKol

3aliKaBieHUxX
CTOpiH 3
O0MOMOror
micuesux /
obnacHux nigepis
AYMOK
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3aBaaHHA 2.2. BUKOHaAHHA aHanisy CEKTOPY BUKOPUCTAaHHA BiAXOAiB

Aokymenr: OBCH Ta po3pob6Ka nnaHy ait gna emo perioHy
e U _running AsTtop: | HTL, «biomaca» Bepcia:
MocunaHHA: [Jata: | 24/01/2017
Crparerii/ Cknapgosi SWOT-aHanisy Lini [ii / 3axogn Linbosi BKaloueHo Ao Yacosi
Uinbosuia Tn aii 3auikaBaeHi BiiA npoeKkTy pamku*
CTOPOHU “uP_running”
(Tak / Hi)
o KOHKypeHLid 3a 6ap’epiB, NOB’A3aHMX 3 OYMKU: CNPUAHHA
CNoXMBayiB bionanmea mix OTPUMAHHAM 403BONIB, 3aMilLleHHA BUKOMHUX BMAIB
HeBeIMKNMMMU BUPOBHUKaMM Ta | NOBINbHUMY nananBea B MicuAx
OEePXaBHUMM KOMYHaNlbHUMKU | aAMIHICTPAaTUBHMMM KOHLLeHTpaL,ii Bigxoais
nNiANPMEMCTBAMMU. npoueaypamm, OBCH, nonerweHHs
rapaHTyBaHHA CTabiNbHOCTI | aAMiHiCTpaTUBHOrO
nocTauyaHHA/CNoXNBaHHS. HaBaHTAXEHHA Ha
depmepiB Ta NOTEHLiNHUX
cnoxueadis 6ionanmea.
BopoTbba 3 TiHbOBMM
PUHKOM OEepEBUHM.
WO = W: MipBULEHHA LLnpoke po3nosctogkeHHA | Kno4vosi rpasLi TaK KopoTko-
Cnabki ctopoHu + e HeroToBHicTb arpapHux noiHpopMOBaHOCTI LLOAO iHpopMaLLii Woa0 NpoeKTy BCEpeaMHi mepexi CTPOKOBA
MoKnnBocTi NiANPUEMCTB A,0 NOYATKY NOTeHL,iMHMX NepeBar 33419 CTBOPEHHA 3aUiKaBieHnxX

IHdopmauinHa
KOMNaHiA

HOBOrO Gi3Hecy 3 npogaxy
Biaxopnis OBCH;

e [lep:XaBHa MOHOMOAIA Ha
nocrayaHHAa bionanuea Ha
iCHYIOUi KOTENbHI
KOMYHa/NIbHOIO rocnoAapcTBea.
O:

e [usepcudikauin
LiANbHOCTI 32 PaxXyHOK
3ano4YaTKyBaHHA bisHecy 3
npoaaxy bionanuea;

e CTaHOB/EHHA PUHKY
bionannea 3a paxyHoK
CTBOPEHHA CEpBiCHUX

eHepreTMYHoro
BMKOPWUCTaHHSA Biomacu
OBCH sk cepeg,
depmepis/arapHux
NiANPUEMCTB, TaK i cepes,
NOTEHLIMHMX CNOXMBAUIB,
KOMMaHIMN, O MOXYTb
PO3LWMPUTU CBOIO
AiANBHICTb Ha
3aroTisato/nocrayaHHA
6ionannsa OBCH Ta
rpomagm

NO3UTUBHOTO IMiAXKY cepes,
BCiX 3aL,iKaBNEHMX CTOPIH,
NOTEHL,iNHMX rpaBLyiB B
JNIAHLLI0XKKY MOCTAYaHHA Ta
YNeHiB rpomagu.
MigrotosKa Ta
PO3NOBCIOAMKEHHSA B paMKax
NPOEKTY iHpopmaL,ii Wwoao
NaJIMBHUX XapPaKTEPUCTUK,
06’emiB Ta KinbKocTi
Biaxoais OBCH.

CTOpiH
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3aBaaHHA 2.2. BUKOHaAHHA aHanisy CEKTOPY BUKOPUCTAaHHA BiAXOAiB

Aokymenr: OBCH Ta po3pob6Ka nnaHy ait gna emo perioHy
L U _running AsTtop: | HTL, «biomaca» Bepcia:
MNocnnaHHA: [Jata: | 24/01/2017
Crparerii/ Cknapgosi SWOT-aHanisy Lini [ii / 3axogn Linbosi BKaloueHo Ao Yacosi
Uinbosuia Tn aii 3auikaBaeHi BiiA npoeKkTy pamku*
CTOPOHU “uP_running”
(Tak / Hi)
KOMNAaHil, WO HaaaTb
NOBHWI CMNEKTP NOCAYT 3i
360py, NoapibHeHHs Ta
nepeBe3eHHsA roToBOro
6ionanuea Ha eHepreTUYHUN
06’€KT.
WO = W: Mowyk moxnuneocTei ana dPopmyBaHHA "LinboBOI Kntouosi rpasui Hi CepefiHbO-
Cnabki ctopoHu + e [loTpeba B LOAaTKOBOMY CTUMYANIOBAHHA obMerKeHoi | rpynu" 3 KAYOBMX YY4acHUKIE cekTopy OBCH + CTPOKOBA
MoKnnBocTi obnagHaHHiI; roTOBHOCTI iHBECTyBaTH, cektopa OBCH pa3som 3 diHaHcosBI
e  BiacyTHiCTb BRacHux LLLO BUABNEHA B LioMy KOHCY/bTaHTaMM, AKi MalOTb | KOHCYNbTaHTU +
®diHaHCyBaHHA KOLWTIB ANA IHBECTULLIN. cepeg nignpuemuis, WO L0CBIiZ B 3a/1y4€EHHI CniBpobGITHUKM
O: npautotoTb B cekTopi OBCH | "gep»kaBHoro OEeprKaBHNX
e  CTBOpEHHs CepBiCHMX ¢diHaHcyBaHHA", Ninbrosmnx agmiHicTpauin
KoonepaTtuBis; KpeguTis Ta iHWMX.
e HapaHHAa nocayr i3 O3HalomneHHA NignpuemLis
3aroTisni Bigxoais. 3 A0AATKOBMMMU
MOXMBOCTAMM
¢diHaHCyBaHHA 0,03BONTD
NiABULLNTY LLAHCK
nignpuemuis oo
iHBECTYBaHHA LWOHANMEHLLUE,
32 PaxyHOK 4YaCTKOBOI
NiATPUMKN TaKUX NiNbFOBUX
MeXxaHi3MmiB.
ST= S: CTBOpPEHHA Mepexi dopmyBaHHA "UiNbOBOT KntoyoBi rpasui Hi [osro-
CuNbHI CTOPOHM + | @ BiaCyTHICTb KOHKYPEHLi 3@ | IOFICTUYHUX LEHTPIB Ta rpynn" 3 KNOYOBUX cektopy OBCH + CTPOKOBa
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3aBaaHHA 2.2. BUKOHaAHHA aHanisy CEKTOPY BUKOPUCTAaHHA BiAXOAiB

Aokymenr: OBCH Ta po3pob6Ka nnaHy ait gna emo perioHy
L U _running AsTtop: | HTL, «biomaca» Bepcia:
MNocnnaHHA: [Jata: | 24/01/2017
Crparerii/ Cknapgosi SWOT-aHanisy Lini [ii / 3axogn Linbosi BKaloueHo Ao Yacosi
Uinbosuia Tn aii 3auikaBaeHi BiiA npoeKkTy pamku*
CTOPOHU “uP_running”
(Tak / Hi)
3arposu OAHWUIN BUA CUPOBUHM AK perynboBaHoi 6ipi 3 y4yacHuKiB cektopa OBCH. KOHCY/IbTaHTH +
nanavea; npogaKy bionannea pisHUX | 3aNy4eHHs AepKaBHUX cniBpob6ITHMKM
CTBOpEHHA e [lo3nTUBHA AMHAMIKa BUAiIB 3 MOHITOPUHIOM OpraHiB, WO 34ilMCHIOTb LEePHABHUX
6ipki/noricTMUHNX | po3BUTKY CeKTOPY AKOCTi Ta rapaHTiElo peryntoBaHHsA B cdepi agmiHicTpauin
LeHTpiB 3 6ioeHepreTMKM B 38’A3KY 3 HaAiNHOCTI NOCTa4aHHA. BMKOpUCTaHHA Bionanusea
npoaaxy NiATPUMKOIK MiCLLEBMX OpPraHiB ONs BAPOOHULUTBA TENNOBOI
6ionanuea BNaau eHeprii. Po3pobka cxemu
T: dyHKUioHYBaHHA Bipi (3a
e HecrabinbHa sKicTb Y4YacCTHO BCiX 3aLikaBNAEHUX
bionanuea 3 Biaxoais OBCH; oci6). BnpoBagkeHHs B
e HecdopmoBaHuii Ta obnacri
Henpo3opui pUHOK Biomacu Ak
nanvea.
WT = W: BigCyTHiCTb NpaKTUKKU Po3pobKa HOBUX TEXHIYHUX | BMBYEHHS MOXKAMBOCTI Bci ctopoHu Hi Josro-
Cnabki ctopoHu + [O0BroCTPOKOBUX KOHTPAKTIB MOX/IMBOCTEN ANs BMKOPWUCTaHHA Biomacu 3aLiKaB/ieHi B CTPOKOBa

3arposu

AnbtepHaTuBHe
BUPOOBHULTBO

Ha nocTavyaHHA bionanus.
T: BucoKa cobiBapTicTb
rotosoro bionanuea.

[OCArHEHHA EKOHOMIYHOT
LiHHOCTI cmposuHM OBCH y
BMMNAAKY, KOAU
nepeTBOpeHHA eHeprii €
€KOHOMIYHO HeaoUiNbHUM
ab0 BaXKKMM y 3aCTOCYBaAHHi
3 Ki/IbKOX MPUYMH

OBCH ansa BnpobHuUTBa
aNbTePHATMBHUX NPOAYKTIB,
TaKMX K BioKOMNo3nTY,
6i0dinbTpM, KOMNOCT i T.A4.

NPUEAHAHHI 40
npoekty. MeTtoto €

nepeTBOpeHHA igei B

ycniwHe
3aCTOCYBaHHA
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3aBAaHHA 2.2. BUKOHaAHHA aHanisy CeKTOPY BUKOPUCTAHHA BiAX0A4iB

Aokymenr: OBCH Ta po3po6Ka nnany ait gna emo perioHy
99 ulZrunning AsTop: | HTL, «Biomaca» Bepcis:

MocunaHHA: Jara: | 24/01/2017
NMOCUNTAHHA
1. Crpateris 36anaHCOBaHOro perioHa/sbHOro PO3BUTKY BiHHMLbKOT obnacTi Ha nepiog, Ao 2020
POKY. BiHHMLbKA 0bnacHa aeprkaBHa agmiHicTpauisa. BiHHuyg, 2015.
2. CTaTUCTUYHMI WOPIYHMK BiHHMYYMHK 33 2015 piK. l0/10BHE yNpaBAiHHA CTaTUCTUKN Y BiHHULLBKIl
obnacri, 2016.
3. CyyacHuIA cTaH cagiBHMuTBa B BiHHMUbKIN o6nacti. OneHa MonepeuyHa, TOB «®dpyKTOoBUIA
npoekT». http://biomass.kiev.ua/images/projects/general/pdf/fruit-projects-up-running.pdf
4, O6rpyHTYBaHHS OCHOBHWX MapameTpiB noapibHioBaya rinoK yuwinbHeHoro cagy. Astopedepat

avcepTauii  Ha 3400yTTA  HAyKOBOro CTyneHs KaHAMgata TexHiyHux Hayk. CapaHa Biktop
Bonoanmuposuy. Knis, 2006.

5. Assessment of wood and agricultural residue biomass energy potential in Georgia. UNDP, world
experience for Georgia. Thilisi, 2014.

6. OujiHKa eHepreTMYHOro noTteHuiany TBepaoi biomacu B BiHHMLbKIM obnacTi. MpoekT USAID-MER.
http://rea.org.ua/images/projects/pdf/vinnytsia-potential.pdf

7. LLlogo 3anycKy Hanbinblwoi B YKpaiHi TBepA0NnasiMBHOI KOTENbHI:
http://vmte.vn.ua/news.html?news id=13

8. KomnneKkcHui aHani3 TexHonoril BUpobHULTBa eHeprii 3 TBepAoi biomacu B YKpaiHi.

XKenesHna T.A., [posgoea O.1. TEMJTIOEHEPTETUKA, 2014, Ne 4, c. 16-20.
http://biomass.kiev.ua/images/library/articles/ced-promtpt-ru.pdf

9. Knacuoikatop Bigxoais «[JK 005-96» [lepxaBHoro KomiteTy YKpaiHM NoO CTaHgapTu3au,i,
meTposorii Ta ceptudikauii Big 26 nrotoro 1996 poky N 89.
10. 0.®. MenbHuuyK, H.M. OnonbcbKa. 3aKOHOAaBCTBO Ta NPaABO B arpoONpPOMMC/IOBOMY KOMMAEKCI

YKpaiHu. HaBuanbHKUt NnocibHMK. BiHHMus 2011.

11. 3aKoH YkpaiHu «[po sigxoan» Big 05.03.1998 Ne 187/98-BP.
http://zakon3.rada.gov.ua/laws/show/187/98-%D0%B2%D1%80

12. 3Y «[po anbTepHaTuBHI BMan nanusa» Big 14.01.2000 p. No1391-XIV.
http://zakon2.rada.gov.ua/laws/show/1391-14

13. MNoctaHoBa KM VYkpaiHn «[po nopagok BuAadvi CBigOUTBA MPO HANENHICTb naauBa A0
anotepHatusHoro» No1307 8ig 05.10.2004 p. http://zakon2.rada.gov.ua/laws/show/1307-2004-
%D0%BF

14. Onbra lanpgan, CemeH [OparHes, HTL, «biomaca». CBiTOBMA [0CBi4, BUMKOPWUCTAHHA AepeBHOI
6iomacu Big, 06pi3KM Ta BUAANEHHS NNAHTALIN B eHepreTMyHux uinax. MNoTeHuinHi nepesarn gna ymos
YKpainn. BiHHunua, 2016.

http://biomass.kiev.ua/images/projects/general/up-running/uP_running presentation-agro-experience-
ukraine.pdf

15. KomnneKkcHuit aHanis yKpaiHCbKOro puHKY nenet 3 biomacu. leopriit enetyxa, Bonogmmump
Kpamap, Onekciit Enik, Tapac AHToulyK, Bacunb TiTkos // MNporpama po3suTtky OpraHisauii O6’egHaHmx
Hauiii. — K.: 2016, 334 c. http://bioenergy.in.ua/media/filer public/4a/02/4a0236b5-a30b-4167-8c3b-
7fd4bcae8926/kompleksnii_analiz_ukrayinskogo rinku pelet z biomasi.pdf

16. Pesynbtat pocnigeHHs, 3pobneHoro daxisuammu HTL, «biomaca» pana MixHapoaHoi
®iHaHcoBOI Kopnopauii Ha OCHOBIi ONMTyBaHb NpPOAABLIB Ta BMPOOHMKIB bGionannBa B BiHHWLUbKIN,
KuiBcbkin, Ogecbkilt, HepKacbKii, })XUTOMUPCLKIl Ta [HinponeTpoBcbKili ob6nactax y 2015 podui.

17. MiarotoBka Ta BNPOBAaAMKEHHA TMPOEKTIB 3aMilleHHs npupoaHoro rasy 6iomacoio npwu
BMPOBHULTBI TennoBoi eHeprii B YKpaiHi. OniitHUK €.M., AHToHeHKo B.O., Yanaurin C.M., 3ybeHko B.I. //
MpaKTMyHWit  nocibHMK 3a pea. T. Tenetyxn. — K. «Monirpad naoc», 2016, 104 c.

http://uabio.org/img/posibnyk-onovlenyi-2016.pdf.
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LJOKYyMeHT:

99 ulZrunning

ABTOp:

3aBAaHHA 2.2. BUKOHaAHHA aHanisy CeKTOPY BUKOPUCTAHHA BiAX0A4iB

HTL, «Biomaca»

MocmnaHHA:

NMoasaku

OBCH T1a po3pobKa nnaHy ain ana [lemo perioHy

Bepcisa:

Jara: | 24/01/2017

Huxuye nepepaxoBaHi eKcnepTu, AKi MNPUWHAAM y4acTb B OMUTYBaHHI Ta [AOMOMOFM/IW aBTOpamM B
niarotosui AHanisy cektopy Ta MnaHy giid. MpoeKkT up_Running BaA4HMiA 3a cniBnpauto, Ta 3 Ny6ikye

iMeHa JaHuMX eKcnepTis 3 iX 3roau.

nib KomnaHisn Ponb B ANaHUIOXKY MOCTa4YaHHA
OBCH
laBpuwoK Ceprit Bacnnbosuy CBAPOI ¢/r niaAnNpMeMCTBO (BMpOLLyBaHHSA

dpyKTiB)

Kekyx CATocnas IBaHOBKUY

depmep-nignpuemeLb

dbepmep (BUpoLLYBaHHA GPYKTIB)

Xapuyk Jlinia IaHiBHa

KonekTnsHuiA cag «YpoxKan»

¢/r nignpuemcTso (cagiBHMLUTBO Ta
ArigHNLUTBO)

IHHa Cemepor

depmep-nignpuemenb

depmep (BupolyBaHHA GPYKTIB)

BikTop Kobeub

YKpaiHCbKKNIA NeneTHU cotos

AcoujiaLia BUpOOHUKIB rpaHy Ta
bpuKeTiB

JaHnnosa Hikonb BikTopiBHa

YKpaiHCbKUIA neneTHuin coto3

AcoujiaLif BUpOBHUKIB rpaHyn Ta
6puKeTiB

lenetyxa leopri M'eopriioBny

[C «bioeHepreTMyHa acouiauia

YKpaiHn»

Acouiauis , wo o6’egHye
bioeHepreTUUHi KomnaHii

Martsees HOpiit bopucosny

'O «AreHTCTBO 3 Bi4HOBAKOBAHOI

eHepreTnkn»

pomagcbKa opraHisauin B chepi
BiZHOB/IOBA/IbHOI EHEPreTUKHK

Bonoanmunp Kpamap

TOB «biomaca-Kap6oH»

IH}XUHIpUHT B cdepi bioeHepreTnkm

€sreH OniNHUK

[C «bioeHepreTMyHa acouiauia

YKpaiHn»

Acoujauif , wo o6’egHye
bioeHepreTMyHi KomnaHii

IpnHa MHan

TOB «Canikc EHepaxi»

CepBicHa KOMNaHiA, MatoOTb B/IACHI
NAaHTaUii eHepreTMYHUX KynbTyp

Cepriii 3ibues HauioHanbHWM yHiBEpCUTET Hayka B coepi cTanoro
biopecypciB Ta BUKOPUCTaHHA Biopecypcis
NPUPOAOKOPUCTYBAHHA YKpaiHU

Binoyc AHapin Muxainosuy HauioHanbHMi yHiBepcuTeT | Hayka B cohepi CTanoro

6iopecypcis
NPUPOAOKOPUCTYBAHHA YKpaiHu

Ta

BMKOPUCTaHHA biopecypcis

3araiom B pamMKax BMKOHaHHS aHani3y CEKTopy Ta Po3pobKM nnaHy Aiin 6yno onutaHo binbwe 15
pecnoHAEHTIB, L0 NPeACTaBAAOTb Pi3Hi CEKTOPU: AK arpapHuin, bioeHepreTUYHWMI, TaK i HAyKOBUI. [esKi
3 HMX NobaXKann 3aNULNTLCA aHOHIMHUMMU.
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2.1 SECTOR ANALYSIS

A.Regional framework on APPR

The APPR sector analysis in Greece focuses on two different and quite dissimilar geographical regions:
Peloponnese, the southernmost part of the Greek mainland, and Macedonia and Thrace, a wide
geographical area extending from east to west of the Greek north. Administratively, Peloponnese includes
the Region of Peloponnese (corresponding to the NUTS2 region EL65) and the NUTS3 region EL633 Elis of
the Region of Western Greece. Administratively, Macedonia and Thrace includes three distinct regional
authorities: West Macedonia (corresponding to NUTS2 EL53), Central Macedonia (NUTS2 EL52) and East
Macedonia and Thrace (NUTS2 EL51).

Figure 1: Location of Peloponnese (blue colour) and Macedonia / Thrace (red) in Greece

Table 1 below presents some basic information about the surface area used for permanent crop
cultivations® and the total production for the five basic categories of trees [1]. Some general remarks can be
made that affect the APPR biomass potential in the two investigated regions:

e The drier, Mediterranean climate of Peloponnese makes it more suitable for the cultivation of olive
trees and citrus trees, corresponding to 38.5% and 66.5% of the total Greek production in those crops.

e Macedonia and Thrace climate is more suited to the cultivation of fruit trees; 86.9% of the Greek fruit
production volume is coming from this geographical area.

e Vineyards are widespread in both areas; Macedonia and Thrace has a lower surface area but the yield
is higher compared to Peloponnese.

Olive trees Citrus trees Fruit trees Nut and dried fruit trees Vineyards

ha t ha t ha t ha t ha t
Macedonia and Thrace 56,680 284,250 9 39 58,396 729,955 8,621 26,847 12,620 157,735
Peloponnese 260,302 996,151 26,866 646,718 5,312 74,955 7,527 18,613 34,051 157,735
Greece ( total) 823,518 | 2,590,688 | 43,370 | 972,430 | 74,017 | 839,868 39,282 97,854 | 93,845 | 799,238

1 The area provided by ELSTAT considers only trees from compact plantations, while the yield includes the total
number of trees. It is noted however that the trees from compact plantations usually are more than 92% of the
total trees in an area, with few exceptions for the cases considered (e.g. 69% and 84% of the nuts/dried fruit
trees and fruit trees in Peloponnese respectively).
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Table 1: Surface areas of permanent crops in compact plantations and total production (ELSTAT, 2014)

B.Regional potential of the APPR availability

There are no recent surveys based on field data regarding the availability of APPR biomass in the
investigated areas. The standard reference for prunings is a study from 1987 [2] which presents residue-to-
product ratios (RPRs) for the prunings generated from different types of permanent crops in Greece. More
recently, the FP7 S2Biom project has estimated the pruning potential from permanent crops down to a
NUTS3 level for 2020 and for all the EU-28 countries. The evaluation is based on applying country specific
residue-to-surface ratios (RSRs) for certain tree crop types (olive, vineyards, citrus and fruit trees) to
projections of the surface area used for the cultivation of these crops, as taken from the CAPRI model [3, 4].
A comparison of these two approaches is presented below. The differences for the results of the two
methods provide a clear illustration to the large uncertainties associated with the estimations of biomass
potential from prunings in general. In any case, the large potential of olive tree prunings in Peloponnese is
apparent. Fruit trees prunings appear to be most important in Macedonia and Thrace, while vineyards are a
significant biomass resource in both regions. One approach (RPRs) highlights a large potential of prunings
from citrus trees in Peloponnese, while the S2Biom approach indicates a minimal potential. Unless further
data are collected, the first indication is that regional policy makers in those two regions should
strategically focus on the major biomass resources from prunings, e.g. olives in the South and fruit trees in
the North and vineyards in both locations. Other pruning resources may have a localized importance and
present opportunities for the development of APPR value chains but are less important on a regional level.

M Technical potential, S2Biom, 2020 B Technical potential, RPR, 2014
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Olive trees Vineyards Fruit trees Citrus trees Nut trees

Figure 2: Comparison of calculated pruning biomass potential in Peloponnese from two approaches
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Figure 3: Comparison of calculated pruning biomass potential in Macedonia and Thrace from two
approaches

Regarding the potential of uprooted biomass, there are no published surveys. Some indications are given
by the amount of firewood from agricultural plantations produced in the two regions, as given by ELSTAT
[5]. Peloponnese produced 261,747 t of “agricultural” firewood in 2014 (41.5% of the total Greek
production), while the equivalent amount for Macedonia and Thrace was only 56,870 t (9% of the Greek
total). Such firewood includes larger branches from pruning operations (especially from olive trees) as well
as uprooted material.

It is difficult to have a more detailed assessment of the APPR biomass availability taking into account
technical or economic constraints due to the lack of statistics. It is expected that — especially in
Peloponnese and for the case of olive groves — it will be difficult to mobilize part of the potential due to the
high slope of fields. However, the exact extend of these restrictions is not known.

The regional authorities of the areas in investigation have not come up with a detailed energy plan. Waste
management plans (which are often a “burning” issue) may make mention of the potential of APPR —
especially pruning biomass, but - apart from mentioning management possibilities such as composting
along with urban waste streams — they do not delve into economics or other details.

Apart from larger pruning branches and uprooted treed used as firewood, farmers are usually unaware or

uninterested in the collection of APPR residues for energy production. The current management practices

are as follows:

e In most cases, prunings are burned in open fires on the field.

e In a minority of cases, mulching in the ground has been observed as a practice. The main limiting factor
seems to be the mulcher purchasing costs and the fact that this management practice appears to have
only a small cost saving compared to the manual collection and burning of prunings.
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e For vineyard prunings, use in barbeques, grills and the traditional Easter cooking on spits was also
detected as a practice.

The first links in an APPR value chain in every region are the farmers. An important characteristic relevant
to the APPR sector is the small average size of permanent crop holdings. In Peloponnese, the average size
per holding is 1.87 ha for olive trees, around 1.3 ha for vineyards and a little over 1.07 ha for other tree
types. In Macedonia and Thrace, the average size per holding is 0.77 ha for vineyards and 1.96 ha for tree
types other than holdings [6]. This indicates that the average amount of biomass an individual farmer can
mobilize is fairly low.

The next important link is the agricultural cooperative. Through the cooperative, farmers can share
resources, negotiate better prices with buyers and utilize the knowledge of experts (e.g. agronomists).
Cooperatives can play a major role in the development of APPR value chains in both investigated regions by
providing training to their members (farmers) and investing on equipment (e.g. mechanized harvesters)
and infrastructure (e.g. storage spaces) required for the effective mobilization of APPR biomass.

Local agro-industries are also potential important links in APPR value chains. In Peloponnese, major agro-
industries are the numerous olive mills as well as the limited number of secondary (pomace) mills. These
industries are directly connected with the olive growers and could provide useful services for the
development of an APPR value chain (e.g. storage space or drying at pomace mills); it should be noted
however that since pomace mills are already biomass producers, they may see APPR biomass initiatives as
antagonistic.

In Macedonia and Thrace, fruit canning industries are major agro-industries. In previous years, they were
important local biomass producers (e.g. peach kernels). The current trend is that they self-consume the
biomass they produce for heating purposes. Thus, due to their links with the primary producers and
cooperatives, they could also be involved in other APPR initiatives as final end-users.

Wineries are present in both regions; however, an initial assessment suggests that their size does warrant
as an important role in mobilizing APPR biomass as the other agribusiness mentioned, with the exception of
the bigger units.

Finally, it is worth mentioned local greenhouses as potential APPR biomass end-users.

“Intermediates” actors in the APPR sector are currently lacking. The current management of APPR biomass
is mostly based on the utilized of unskilled labour under the supervision of farmers. Companies involved
specifically in the management of pruning or uprooted material seem to be lacking. In some cases, farmers
owning mulchers may offer “cleaning” services to their colleagues.

The business model that seems most relevant for the APPR market development in the investigated regions
involves the agricultural cooperative as the main entity mobilizing a large number of farmers to share their
residues as well as the main investor in equipment and infrastructure in the first steps of the value chain.
Final products offered to the market depend on the local end-users, but it seems that the most acceptable
one is pelletized biomass.
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Based on several interviews, bilateral meetings and opinions voiced in workships, as well as our own
understanding of the biomass market structure in the targeted regions, the following main barriers and
constraints have been identified:

Lack of awareness and mistrust: farmers are usually unaware of the possibilities to mobilize APPR biomass
for energy production (other than firewood). Often, they do not realize the amount of biomass that pruning
operations yield on a regular basis. For farmers, the disposal of prunings is a running cost that needs to be
considered for the economics of the plantation, but not a source of revenue. We have seen that if the
energy potential is brought to the farmers’ attention, sometimes the reaction is mistrust: they fear that an
external company will force them to pay for the “disposal” of their prunings. Additionally, if they are
dissatisfied with their revenues from their main agricultural product, they cannot be persuaded that the
energetic utilization of APPR biomass can provide sufficient economic rewards or saving to make it worth
the effort.

Competing biomass fuels: exhausted olive cake” is a biomass fuel produced by pomace mills and used
widely in olive oil producing areas such as Peloponnese. It has a quite high ash content (5% dry basis or
more) and odours and exhibits fluctuations of its production level (depending on the olive yield of the
season) as well as of its price (as a function of production level and price of heating oil). However, it is very
competitive in terms of price (around 70 €/t in the last years) and has a quite high heating value. In
Macedonia and Thrace, it is fairly easy to find pellets made from sunflower husk, usually imported from
Bulgaria or Ukraine. Their price is reported as being below 100 €/t which make them very competitive for
industrial use, despite their high ash content. In both areas, biomass end-users can be quite satisfied with
these fuels and unwilling to start an APPR biomass initiative on their own.

Technical constraints for end-users: the main end-users of biomass in Peloponnese and Macedonia /
Thrace have installed heating systems suitable for fine material (such as exhausted olive cake) or pellets
and other fairly uniform biomass types (e.g. peach kernels). Chips made from APPR biomass would cause
feeding issues; unless they are willing to invest in new feeding systems, the use of APPR pelletized biomass
would be required.

Financial crisis: the general economic situation in Greece is affecting all investment opportunities.
Although biomass can be considered as an exception to the general trend — since the sector has developed
in the last years on the basis of offering cheaper alternatives to heating oil — the overall economic situation
makes potential investors very reluctant to put efforts in developing new initiatives that they see as more
difficult to bring to life —and APPR biomass appears to be one of them.

Up to now, relatively few regulations and initiatives on a regional (or national) level directly affect the APPR
biomass sector development in the investigated regions.

A general trend is that the open field burning of prunings is not encouraged (although it is accepted by the
Code of Good Agricultural Practices) and actively prohibited during the summer months in order to avoid
fire risks. Mulching is seen as a more appropriate alternative; funding of such initiatives is foreseen by the

2 In Greece, pomace mills rarely perform a separation of the olive stones from the olive pulp. All fractions of the
olive cake treated by the pomace mill (after the secondary extraction) end up in a single fraction usually called
“kernel wood” (Greek: pirinoksilo). In the text above, we refer to this material as “exhausted olive cake”.
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Agricultural Development Programme for 2014 — 2020, although it is expected that it will be received by a
limited number of beneficiaries through the country.

Other than the above, APPR biomass is not really differentiated by other biomass types in regulations
offering incentives for the bioenergy production, e.g. the new feed-in premium scheme implemented in
Greece since summer 2016.

Currently, there is practically no APPR biomass market in Peloponnese or Macedonia and Thrace, other
than the traditional use of larger branched and uprooted material as firewood (see below). Therefore, the
analysis in this section is based mainly on our own estimates and vision of a potential market.

Capital requirements for APPR biomass value chains: focusing mostly on the prunings, it seems that the
main business model for a biomass to market scenario includes the mechanized harvesting of prunings and
their upgrading to a pellet form. The capital requirements for a mechanized harvester are estimated in the
range of 20,000 — 40,000 €. This amount would be ideally “shared” for the biomass production of several
different farmers and the equipment could be purchased by a cooperative. Funding through agricultural
development programmes could entice prime movers who would face bigger risks. In an established APPR
markets, this could not be required. A more significant capital barrier would be the construction of a pellet
plant for APPR biomass. The total investment depends on the production capacity; public funding or bank
loands with favourable terms are generally favoured by such investments. On the side of APPR final end
users, the purchase of a new biomass combustion system or the modification of an existing one in order to
deal with APPR biomass is the main capital requirement. The investment level depends on the total energy
use of the end-user; for pioneers in the area of APPR utilization, some public funding would again help to
mitigate the risks associated with such an investment.

Market trend in sales and price of APPR biomass: this is quite difficult to assess due to the lack of a
market, but considering the range of biomass fuel prices in the investigated regions (between 80 — 100 €/t
for fuels such as exhausted olive cake and sunflower husk pellets and 230 €/t for ENPlus A2 wood pellets),
fuels from (dry) APPR could be marketed in the range of 100 — 200 €/t. Thus, they would have to fill in the
gap between low quality, cheap fuels and higher quality, cleaner biomass fuels. As with other biomass fuels
in the regions, the price of heating oil is a major factor that could affect the potential price of APPR
biomass.

Market structure: potential APPR biomass prime movers in the investigated regions would find themselves
in a position where they could be a local monopoly or oligopoly on APPR biomass; however, they would
have to compete with other biomass types already established (e.g. firewood, forest wood pellets,
exhausted olive cake) and / or fossil fuels. Final energy users would need to see that APPR biomass can be
competitive and easier to use than the low-cost alternatives (e.g. in terms of ash cleaning frequency,
emissions, etc.). Stricter fuel quality criteria and emission control from biomass boilers could have a dual
impact on APPR biomass: on the one hand, it could put pressure in the antagonistic, low cost fuels but on
the other hand, it could promote the use of cleaner, lower-ash forest biomass.

Alternative use for APPR biomass: the main alternative use is firewood from larger pruning branches and
stems / tree parts from plantation removal material. The price that such fractions can obtain in the
domestic fuel market are in the range of 100 €/t; this is already quite high and it is unlikely that it will be
competitive to use these materials as feedstocks for other energy projects, e.g. biomass to electricity
applications.
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The following table summarizes a basic SWOT analysis for the APPR biomass in the regions of Peloponnese
and Macedonia and Thrace.

Each factor is categorized as follows:

AGR: Agricultural sector

IND: Industrial sector

ENR: Energy sector and end-users
COM: Commercial sector

FIN: Financial

Positive factors

Negative factors

Internal Factors

Strengths
(to be enhanced)

AGR: large areas cultivated with permanent
crop plantations; significant potential of APPR
biomass in the investigated regions
IND: agro-industries working close to the
farming sector are present (olive mills, pomace
mills, canning plants)

Weaknesses
(to be addressed and overcome)

AGR: small holdings limit the amount of APPR
biomass an individual farmer can bring in the
market
AGR /IND / ENR / COM: little to no previous
experience in the utilization of APPR biomass
other than firewood
IND: no major manufacturers of APPR biomass
harvesting equipment were located in the
regions
ENR: several boilers and other heating systems
not adapted to the use of biomass chips
COM: intermediate actors in APPR biomass
logistics are lacking

SJ0lde4 |eusalu|

External Factors

Opportunities
(to be seized)

AGR: farmers interested to explore new
sources of income (or reduce costs) and
investigate biomass opportunities
ENR: high cost of fossil fuels for heating and
interest in biomass fuels
ENR: industries are interested in reducing costs

and turning to biomass fuels
COM: the biomass trading network is
expanding

Threats
(to be neutralized)

ENR: development of a market that focuses on
wood pellets limits the opportunities of APPR
biomass chips
ENR: cheap biomass fuels available on the
market and limited control or knowledge about
impact of fuel properties
FIN: financial crisis limits investments and
makes market conditions insecure

SJ01oe4 |eusaixy

Positive factors

Negative factors
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2.2 ACTION PLAN

The following Action Plan intends to record a series of actions to promote the APPR biomass sector in the
two investigated demo regions in Greece (Peloponnese, Macedonia and Thrace).

The Action Plan is based on the SWOT analysis and identifies the following main strategic options:

SO Strategies (Strategies employing strengths in order to profit by opportunities). These are the
max-max type strategies, in the sense that they combine the most favorable elements to building a
strategy. SO strategies use strengths and powerful elements in order to make it benefit from
external opportunities. The strategy becomes dynamic and aggressive (attacking).

WO Strategies (Strategies seeking to alleviate the effect of weaknesses by taking advantage of
opportunities). They are strategies of the min-max type, in the sense that they combine inside
weaknesses with external opportunities. The strategy attempts to use opportunities in order to
eliminate or alleviate weaknesses (reorientation).

ST Strategies (Strategies that employ strengths in order to prevent or minimize threats). They are
strategies of the max-min type, in the sense that they use the strengths in order to avoid or reduce
external threats (defense).

WT Strategies (Strategies that alleviate weaknesses and seek to reduce the impact of threats). They
are min-min type strategies seeking to minimize weaknesses if external threats can be avoided

(surviving).

Strengths
(internal)

max-max max-min

attack strategy defense strategy
Opportunities Threats
(external) (external)
min-max min-min

reorientation strategy | surviving strategy

Weaknesses
(internal)
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* Time frame to implement the action or action prioritization (short: within the project end; medium: at the end of the project; long: short after the project end)

. Alread
i Actors engaged / includedyin
Targeted action Items Objectives Actions / Activities £z “ ., | Timeframe *
- Targeted stakeholders | “uP_running
P (yes / no)
S: large areas with . .
& Organize workshops, training
permanent
SO = . . events, etc.
Strenaths + plantations (AGR) | Convince farmers of the Set-up permanent support (¢
g . O: farmers economic benefits that PP . PP 8 Farmers, Agricultural Short / medium
Opportunities . ) e through training of consultants) . Yes
interested in APPR utilization can . Cooperatives term
. ) to farmers / cooperatives
. . exploring new bring . : )
Farmer training . interested in developing APPR
sources of income value chains
(AGR)
S: agro-industries Investigate business and supply
working close to chain models that make use of
SO = the farming sector the presence of agro-industries
Strengths + (IND) Create real forms of in agricultural areas with .

o ) . Farmers, agricultural ,
Opportunities O: farmers cooperation between permanent crop plantations . Short / medium
. . . . . cooperatives and agro- Yes

interested in agriculture and agro- Utilize opportunities and industries term
Value chain investigating industries. existing infrastructure of agro-

structuring

biomass
opportunities
(AGR)

industries (e.g. storage space,
dryers, energy conversion
systems) in APPR value chains
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. Alread
SUEE ) Actors engaged / includedyin
Targeted action Items Objectives Actions / Activities gag “ ., | Timeframe *
tvpe Targeted stakeholders | “uP_running
e (ves / no)
W: limited to no
experience with
WO = APPR biomass
Weaknesses + utilization (AGR / Overcome lack of Imolement demonstrations of
Opportunities IND / ENR /COM) | knowledge by executing P . e . yes .
C APPR biomass utilization uP_running AP/TP, all Short / medium
O: farmers and and promoting “hands- ; (but should
. ” Promote results value chain actors term
Demonstrations end-users on” examples and be expanded)
of APPR biomass interested in demonstrations
value chains reducing costs
(AGR & ENR)
WO = Cooperation through
W: small size of cooperatives in order to
Weaknesses + . . s - .
Obportunities agricultural Convince farmers to mobilize sufficient quantities of
PP holdings (AGR) pool resources through APPR biomass that can sustain
O: farmers agricultural new initiatives Farmers, Agricultural Yes (partly) Medium / long
interested in new | cooperatives in order to Promote cooperative Cooperatives partly term
Promote . . . . .
. sources of income | make APPR value chains ownership of relative expensive
cooperative . . .
.. (AGR) possible harvesting machines that can
spirit between
serve the needs of several
farmers
farmers
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. Alread
SUEE ) Actors engaged / includedyin
Targeted action Items Objectives Actions / Activities Eag “ ., | Timeframe *
tvpe Targeted stakeholders | “uP_running
o (yes / no)
Wea\li\:woe:ses . W: boilers and
.\ heating systems Develop the APPR
Opportunities . . .
not adapted to biomass consumption Set up funding schemes and
APPR chi ENR for th d b hani fi . . .
F c |pj5 ( ) gr g end users by support mec'aljnsms to retrofit Regional / public Medium / long
. . O: industries and | financing the or replace existing energy . no
Finance retrofits . . b authorities, end users term
households replacement or retrofit conversion systems to “APPR-
/ replacement of . ) L o,
ener interested in of existing energy compatible” ones
g}’ reducing energy conversion systems
conversion
costs (ENR)
systems
W: boilers and
heating systems Disseminate information about
WT = not adapted to the impact of fuel properties on
. . . - Research and
Weaknesses + APPR chips (ENR) Make APPR biomass emissions, efficiency and .
. academic sector,
Threats T: cheap, fuels an acceptable overall behaviour of . .
. . ) policy makers, Medium / long
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2. Apostolakis M, K.S., Sooter C, The biomass potential from agricultural and forest residues. ELKEPA,
1987 (In Greek)

3. Dees, M., Elbersen, B., Fitzgerald, J., Vis, M., Anttila, P., Forsell, N., Ramirez-Almeyda, J., Garcia Galindo,
D., Glavonijic, B., Staritsky, 1., Verkerk, H., Prinz, R., Monti, A., Leduc, S., H6hl, M., Datta, P., Schrijver, R.,
Sergey Zudin, Lindner, M., Lesschen, J. & Diepen, K. (2017): A spatial data base on sustainable biomass
cost-supply of lignocellulosic biomass in Europe - methods & data sources. Project Report. S2BIOM — a
project funded under the European Union 7th Framework Programme for Research. Grant Agreement
n°608622. Chair of Remote Sensing and Landscape Information Systems, Institute of Forest Sciences,
University of Freiburg. 174 p.

4. S2Biom project, Biomass Supply Tool. Available online at:
http://s2biom.alterra.wur.nl/web/guest/biomass-supply

5. Hellenic Statistical Authority, Firewood from agricultural holdings data 2014

6. Hellenic Statistical Authority, Farm Structure Statistics 2013

The following are the stakeholders that have been contacted and interviewed in elaborating the Sector
Analysis and the Action Plan. We are very grateful for their cooperation and they have agreed to be cited.

Name - Surname Company and Address Role in the APPR value chain

Winery Cooperative of Nemea
Papakonstantinou Av. 130,
Nemea Korinthias, 27460,
Greece

Cooperative member, farmer,

Mr. Panagiotis Chatzaras APPR biomass producer

Union of Agricultural
Cooperatives of Lakonia
Leonidiou 113, 23100, Sparti,
Lakonia, Greece

Dr. George Stratakos Cooperative agronomist

Agricultural Cooperative of
Palaiopanagia Lakonias Cooperative member, farmer,
Palaiopanagia Lakonias, 23054, APPR biomass producer

Lakonia, Greece

Mr. Golemis Nikos

Union of Agricultural
Cooperatives of Lakonia Cooperative member, farmer,
Leonidiou 113, 23100, Sparti, APPR biomass producer

Lakonia, Greece

Mr. Nikos Prokovakis

Agricultural Vines and Wine
Mr. George Foudoulis Cooperative VAENI Naoussa
Episkopi Naousa, 59200, Greece

Cooperative member, farmer,
APPR biomass producer

Agricultural Fruit Cooperative of
Almopia “The Union”

1* kim Aridaias-Tsakon, Aridaia,
58400, Pella, Greece

Cooperative member, farmer,

Mr. Pantelis Mpermperis APPR biomass producer

Self-employed / Skydra Edessas, | Farmer, APPR biomass

Mr. Nikos Xidianos
Pella, Greece producer
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Name - Surname Company and Address Role in the APPR value chain
Dr. Dimitris Sampanis BioAlten Pellet producer

20" km National Road Tripoli —
Megalopoli, 22027 Athinaion,
Arcadia, Greece

Additionally, we would like to thank several agro-industries (canning factories, olive mills, pomace mills,
etc.) as well as the numerous farmers that have attended the workshops organized by the uP_running
project.

Personal data means data such as name, contact data, email, phone, etc. Therefore we shall commit with
some procedures in order to comply with EU-H2020 rules in activities like the workshops which involve
personal data management.

Informed consent procedures: There is a minimum content that the documentation should include. This
information should be included in all the documents where personal data is gathered. The text should be
translated to your original national language so that the stakeholders filling data understand what will be
the use.

If any partner creates new docs to gather data, e.g. a list of attendant for the returning workshop, then the
text in the box below should be incorporated.

o The purpose of the research is related to the objectives of the project “uP_running - Take-off for

o sustainable supply of woody biomass from agrarian pruning and plantation removal”,

T This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under grant agreement No 691748.
Personal data will be treated in accordance to the EU Directive 95/46/EC. Data exchange between the project
partners via project intranet or encrypted document. Data will be stored in the project intranet during the projetc
lifetime. The information will be used only for the project purposes.
With the signature I confirm that my participation is voluntary.

Sending personal data: documentation including personal data (list of attendees, interviews, etc.) will be
uploaded and transferred via intranet of the project. Meanwhile please avoid sending this documentation
via email, in case you need to send these materials before please use encrypted documents.
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2.1 ANANYZH TOMEA ...ttt sttt sttt st se st sttt st et st st se st s e et et s e sE e e s e e e e e e b eeeEeEeeeEeEeEeenenene st nensnsnanansnsnsnsns 3
A. BOOLKA OTOLYELOL TOUEQ POVLLWV KOAALEPYELWIV .......coveerererereeseesssssesssessssssssssssssssssssssssssesssssssssssssnsas 3
B. Nepidpepelakd SUVOHLKO BLOKATOG OTTO HOVLUEG KOAALEPYELEG .......coceeeeererreearesessessssssssssssssaseans 4
I. Nepudepetakég Suvatdtnteg ya Evapén alucidwv agiog BLopdlog oo HOVILES

KOAALEPYELEG: TLEPLYPOALPT) TOU TIOPOAYWYLKOU TOME.....ouvcvuerreesrersressessssssessrsssesssssssssssssssssssssssssssssssssnes 6
A. Epnodia N Neploplopol yia tnv évapén n tnv eicodo og pua alvoida aiog ropalag ano
HOVULEG KOAALEDYELEG ....vuvvurrurersessesessesssesssessssssesssssssesssssssssssssssssssssssssessssssssssnssssssssssnssnsssssssesssessnsssnsssssassssnsssnes 8
E. NopoOetikég puOpioeLg Ko TTOALTIKEG TPWTOPBOUVALEG IPOWONONG......cverrrerrrrrrersessssssssssessnesens 9
Z. XpnUatodotnon, ayopa KoL TEALKOL XPROTEG EVEPYELOLG .......ceererrrrerressessssesssesssssssssssssssssssssssssas 9
H. Baown SWOT avaAuon (6uvata onpeia, aduvata onpeia, eUKALPLEG, AMEWNLC) ............... 10
2.2 IXEDIO APAZHE ...ttt s s s e e e e e e e e e e 12
ANADOPET ...vueueuressesssessessessessssssessessessssssessessessssssessessessssssessessesssssssssessessessssssessesssssssssessesssssssssessessssssssnessesssssssssessessnsnsaneanes 20
E Y XAPIZTIEE .cuturruseessessessesssessessessesssssssssessesssssssssessesssssssasessesssssssssessessessssssssssssesssssssssessesssssssasessessssssssnsssessnsssssssanessnssssansaneans 20
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¥ ulZrunning

2.1 ANAAYZH TOMEA
A. BaolKQ OTOLXELOL TOMEQ HOVIWY KOAALEPYELWV

H oavdaluon Tou TOMéd TWV aypoTkwWV KAaSepdtwv Kol ekplwoswv otnv EAAGda eotidletol os Sduo
SLOPOPETIKEG KOl OPKETA AVOUOLEG YEWYPOPIKEG TIEPLOXEG: oTnV MeAOMOVVNCO, TO VOTIOTEPO TUAMA TNG
EMNVIKAG NTMELPWTLIKAG Xwpag, Kal otnv Makedovia kat tTn Opakn, pLa eupeia yewypadlky mepLO) TOU
ekTelveTOol amd TO aAvATOAIKA TpoG Ta SUTIKA Tou eAAnVIKoU Poppd. Alolkntikd, n MeAomovvnoog
nepthapBavel v Nepidpépela Mehomovvioou (NUTS2 EL6S) kat tig Nepudepelavég Evotnteg ¢ HAelog
(EL633) kat Axaiog (NUTS3 EL632) tng MNepidépelag Autikng EAAGSOC. Alolkntikd, n Makedovia kol n
Opakn mepllapBdavouv Tpelg SLakpLtEG Tepldepelakeég apxEG: Tnv Autikp Makedovia (NUTS2 EL53), tnv
Kevtpwkr) Makedovia (NUTS2 EL52) kat tnv AvatoAwkr) Makedovia kat Opakn (NUTS2 EL51).

Ewova 1: Ot neployec evdiapépovtog yia ™ UEAETN: Meplpépeta Medomovvrioou (umAe), HAsia kot Axaio
(mpaotvo), Autiki Makebovia (kapée), Kevipikn Makebovia (kitpivo), AvatoAikn Makedovia kat Opdakn
(avoiyto kapé) ato xaptn tnc EAAadag.

O Nivakog 1 mapouolalel HEPKEC PACLKEG TTANPOGOPLEC VLA TIC EKTACELC TTOU XPNOLUOTIOLOUVTOL YLa TLG
MOVIUEG KOAANEPYELEG KOL TNV OGUVOALKN Tapaywyrn omd TG TEVTE POOIKEG KATnyopieg twv SévSpwv.
MepLKEG BAOLKEG MAPATNPHOELS TTOU UIMOPOUV va yivouv Kot emnpedlouv to Suvaptkd t¢ Blopalag ano
MOVLUEG KAAALEPYELEC OTLG SUO TIEPLOXEC TTOU gpeuvhnBOnKav lval oL €€AG:

e To &npodtepo, Meooyelako kAipa tng Nelomovvroou, To KaBLoTA To KATAAANAO yLa TNV KAAALEPYELD TNG
€ALAG KOL TWV EMEPLOOELS WV, TIOU QVTLOTOLXEL 0TO 38.5% Kol 66.5% TNC GUVOALKNG EAANVLKIG TIOPAYWYNG
OE QUTEC TLG KOAALEPYELEC.

e To kAlpa tng Moakedoviag kal tTng Opdkng €ival o KatdAAnAo yla tnv KaAALEpyela onwpodopwv
S6€vdpwv, 86.9% TOU GYKOU TNG EAANVIKAG Mapaywyng GpoUtwv MPoEPXETAL O AUTHV TNV YEWYPAPLKA
TiepLoxn.

T2.2 Avaivon touv Topéa twv KAEK kat Avamtuén evog Xxediov Apdong yla TIG €MISEIKTIKES
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urZrunning

e H kaAAépyela tou apmeAol sivatl StadsSopévn katl otg Suo Teploxeg, N Makedovia kal n Opdakn
£XOUV LLKPOTEPN KAAALEPYELTIKE eTLdAVELA OPWE N amodoaon Toug gival UPNASTEPN CUYKPLTIKA UE OUTH
tn¢ MeAomovvroou.

AkpoSpua Kat
EAadSevépa Eomnepldoeldn Onwpodopa onwpoddpa yLa Aunéha
anofipavon

(1) (2) (1) (2) (1) (2) (1) (2) (1) (2)
Makebovia kat
Opdkn 566.8 284.2 0.1 0.0 584.0 730.0 86.2 26.8 126.2 147.9
Nehomévvnoog 2,603.0 996.2 268.7 646.7 53.1 75.0 75.3 18.6 340.5 295.2
EAAGSa
(ouvoAwd) 8,235.2 | 2,590.7 433.7 972.4 740.2 839.9 392.8 97.9 938.5 799.2
(1): xALadeg oTpéppata
(2): xtALadeg tdvol

Mivakac 1: EKTAOEIG UOVIUWY KOXAALEPYELWVY OE TTUKVEG QUTELEC Kol CUVOALKN TTapaywyn autwv (EASTAT,
2014)

Aev undpyxouv npoodata otolxeia mou va Bacilovtal oe dedopéva MESIOU OXETIKA HE TO SUVAULKO TNC
Blopalag amd POVIUEG KOAALEPYELEG OTIG UTIO £€€Ttaion TEPLOXEC. H pelétn avadopdg yia ta kKAadéuata
otnv EAAGda xpovoroyeital amd to 1987 [2] kal mapouctdlel To Adyo umoAsippartoc-rpolovtog (RPRs) yia
Ta KAQSEUOTA TIOU TOPAYOVTIAL amd Ta KUPLOTEPO €ldn Twv HOVIpwY KaAAlepyslwv otnv EAAGSa. Mo
npdodarta, o psuvnTikd £pyo tou 7° Mpoypdupatoc MAaloiov S2Biom mpaypatonoinos pior ektipnon
TOU SUVAULKOU KAQSEUATWY ATO HOVLUEG KAAALEPYELEG O Yewypadiko emimedo NUTS3 eninedo yLa 1o £10¢
2020 kat yia éva mAnBoc¢ Eupwnaikwv xwpwv. H aflohdynaon Baoiotnke otnv Xprion, CUYKEKPLUEVWVY YL
KaBe xwpa, Aoywv umoAsippoatog-mpoc-emnidpavela (RSRs) yla ouykekplpévouc TUTIOUG KOALEPYELWV (EALEG,
OItEALD, £0TIEPLOOELST) KAl omwpodopa Sévpa) UE TIC EKTIUACELG TwV UEAAOVTIKWVETILGOVELWY TIou Ba
XPNOLUOToLNBoUV yLa TIG KAALEPYELEG QUTWVY TwV EL6WV, OMw Aappavovtol and to poviého CAPRI [3, 4].
Mo cUYKpLON QUTWY TwV SUO POCEYYIoEWY TtapoUaLaleTal tapakatw. Ot SladopEg yla Ta anoteAéopata
Twv duo peBodwv TapEXouV pLa cadr ELKOVA YA TIG MEYAAEG amokAloelg TTou OXeTI{oVTaL YEVIKA UE TLG
EKTLUAOELG TOou Sduvapikou Bopalog amo ta kKAadépata. e kKABe mepintwon, eival Eekabopo to peydAo
Suvaplkd kKAadesudtwv amnod sAalddevdépa otnv Nelomovvnoo. Ta kKAadépata Twv onopwdopwv §EvEpwv
daivetal va eival e€ioov onuavtika otnv Makedovia Kal Tn OpAKn, eVvw Ta AUMEALA €lval Pla ONUOVTLIKA
ninyn Blopalog kal ot duo meplbépelec. H mpwtn MPooéyylon ovadelkvUeL €va HEYAAO SUVOUIKO
KAabSepdtwyv amno onopwdopa dévdpa otnv Mehomdvvnoo, evw Ta amoteAéopata Tou S2Biom Seiyvel éva
OXETIKA XOUNAOG Suvaplkd. H mpwtn €vdelén esival mwe ol mepidepelokol dpopeic kot ot Suo AUTEG
TIEPLOXEG Bal TIPETEL VA ETUKEVTPWOOUV OTPATNYIKA OTIC KUPLEG TtNyEC PBlopalag amd ta KAodEpata, TY.
eAléc oto Noto, omopwdopa Sévdpa oto Boppd kal apméAla Kot otig Suo meploxes. Ta kKAadépata amno
OMAEG pOVIUEG KaAALEPYELEG TIIBAVOV VAl £XOUV TOTIKI CNUACLA KAl va TTapouctdlouv suKalpleg yla thv
avamntuén edpodlaoctikwv alucidwv Blopalag aAld elval AlyOTepo onUAVTIKA ot meplbepelakd eminedo.
Quotka, n Slevépyela MPOOHBETWY HETPAOEWV yla TN SUVAUKOTNTO TwV KAASeUATwY pmopsl va dwoel
po6oBetec MANPOPOPIES VLA TO TPAYHATIKO SUVALKO OTIC TIEPLPEPELEC AUTEC.
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W Teyviko Suvapikd, S2Biom 2020 B Teyviko Suvapukd, RPR, 2014
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Ewova 2: ZUykplon tou ektiuwuevou duvauikoU Bioualac amd kAadéuata otnv leAomdvvnoo amo duo
TIPOOEYYIOELC.

M Teyvikd duvapuiko, S2Biom 2020 W Teyvikd Suvaptkd, RPR, 2014

500
450

400

Wy
w
(=]

300

Pt
wn
(=]

200

150

EhcoSevipa Apreho Onwpoddpa Eonepibozibn AxpoSpucn
Ewkdva 3: ZUykplon Tou ektipwuevou duvatkou Bloualacg ano kAadsuata otnv Makebovia kat th Opakn
arto SUo MPooeyyioeLC.

KAoSépora ('000 tovol, Enpn pdalo)

[y
o
[=]

Ul
(=]

T2.2 Avaivon touv Topéa twv KAEK xat Avamtuén evog Zxediov Apaong yla TG MISEIKTIKEG

TIEPLPEPELES ‘j C2.5



Apaotnplotnta 2.2. AvaAluon Tou TopEa TNG Blopdlog amo UOVIUES
Eyypado:  kaMLEpyeleg Kat IxESL0 Apaong yia Tic EAAnvikég Mepidépeleg
«Emidelenc»: Nelomodvvnoog kat Makedovio/Opakn
Juyypadeag:  EKETA Ekdoon:  TeAwkn ekdoxn
Avadopd: Huepounvia: = 7/04/2017

—running

Ocov adopd to Sduvoplkd t¢ PBlopdlog oamd TG eKP{WOELS SeV UTIAPYXOUV ONUOCLEUMEVEG £PEUVEC.
Oplopéveg evdeifelg Slvovtal amd To MOCO TWV KAUCOSUAWV TIOU TAPAYOVIAL OO TIC YEWPYLKEG
KOAALEPYELEG OTLC Suo TiepLdépeleg OTwe Sivetal amd tnv EAZTAT [5]. H Mehonovvnoog napnyaye 261,747 t
ano "aypotikd" kauootuha to 2014 (41.5% tng cUVOALKNG EAANVLKAC TTAPAYWYNG), EVW TO AVTIOTOLO 00O
yla t Makedovia kat tn Opakn Atav HoALg 56,870 t (9% tng oUVOALKA G EAANVIKAG TIOPOAYWYNG). Z€ AUTA Ta
Kowoofuha ocuumnepthapBavovtat peyautepa KAadld amnod tig diepyaoieg tou kKAadépatog (kupiwg anod ta
ehatddevbpa) Omwc emiong kot VALK armd ekpL{WOoELG.

Elvat 6UokoAo va €xoupe pLa TiLo AeTttopeph agloAdynaon tng dtabeoiuotntag tng Blopdalag amo TG LOVLUES
KOAALEPYELEG AapPavovTag umioyn TEXVLIKOUG ] OLKOVOMLKOUC TEPLOPLOMOUG AOyw TNG €AAsWPnG Twv
OTATIOTIKWY OTOoLXElwv. Avapévetral OtL — €18lkd otnv MeAomoévvnoo Kal yla TNV TeEpIMTwon Twv
ehatddevépwv — Ba eivatl Suokoho va KivntomolnBei pépog tou Suvapikol Adyw tng uPnAng kAiong mou
TIPOUCLALoUV Ta aypoTepdxLa. QoTO00, N AKPLBNG £KTAON QUTWV TWV TIEPLOPLOUWY Sev elval yvwoTh.

JuvnBbwec, ot Mepldepelakeg ApXEG TWV TIEPLOXWV OTLG OTIOLEC ETIKEVIPWVETAL N Tapoloa £peuva Sev £XOUV
KOTOOTPWOEL £va AEMTOUEPEC EVEPYELOKO TIAGVO. Ta ox£Sia Staxeiplong amofAnTwy (ta omola ivot cuxva
éva «dAgéyov» INTnUA) Uropel va kavouv avadopEéC oto Suvaplko Blopalag amd aypoTika UTOAsippaTo
(16lwg oto duvauiko Blopalag and kKAadEpata) aAAd, eKTOC amod tnv emonuaveon Slddopwv SuvaToTHTWV
Slaxeiplong omwge eival n kopmootomnoinon pall Ue Ta aoTikA peUpata amoBANTWY, SEV UTELOEPYOVTAL OE
OLKOVOULKEC | AAAEG AETITOEPELEG.

EKTOG amod ta peyaAUtepa KOPUATIO EDAOU TIOU TIPOEPXOVTAL ATO TO KAASEHA Kal amo ekpllwuéva Sevdpa

KOlL XPNOLUOTIOLoUVTAL 0OV KAUCOEUAQ, oL aypOTteg ouvnBwe ayvoouv 1 adltadopouv yla Tnv cuAloyn Twv

UTIOASLUUATWY amo TIG HOVIHEG KOAALEPYELEG ylol TNV Ttapaywyn evépyelag. Ol LoYUOUOEG TIPAKTLKEG

Slaxeiplong £xouv wg €NG:

®  JTIC TIEPLOCOTEPEC TEPUTTWOELG, T KAASEpOTA KalyovTal o avolXTtég GWTLEG 0TO XwpadL.

e Y& OPLOMEVEC TEPLMTWOELG, £dapuoleTal o BpuppaTiopdg oto €dadog wg mpaktikn Staxeipiong. O
KUPLOC TIEPLOPLOTIKOC TTapayovtag paivetal va gival To KOGTOG ayopas Tou BpUUUATLOTH KAl TO YEYOVOG
OTL aUTA N TeXVIKN Slaxeiplong daivetal va €XeL LOVO HLA KPR EEOLKOVOULON KOOTOUCG GUYKPLTIKA HE
TN XEPWVOKTLIKH GUAAOYH KAl TO KAYPLUO TwV KAASEUATWY.

e Ocov adopd ta KAASEUATO Ao Ta OUIEAL, N XPrIoN Toug o PNnoTapLlEC Kal otov apadoolako TpOno
payelpépartog to MNaoxa o coUPAEC €xeL eniong mapatnpnBel wg MPAKTIK.

OL mpwtoL cuvdeopol o pla aAvoida afiag Twv aypoTIKwy KAASEUATWY Kol eKPL{WOEWV CE OTOLAdHTIOTE
Teploxn €ival oL aypotec. Eva BOOIKO XOpAKTNPLOTIKO CXETIKO HE TIG UTIO £€ETOON TIEPLOXEG ElvVaL TO UIKPO
HECO HEyeBOG TWV UOVIHWY eKPETOAAEVOEWY. XTnV MeAomovvnoo, to HEco pEyeBoC ava ekpeTd@AAsuon
elvat 18.7 otp. yla ta ehatddevpa, yUpw ota 13 oTp. yla ta auméAla Kot Alyo mavw amod 10.7 otp. ylo Toug
uTtoAoutoug Tumouc S£vdpwv. Xtn Makebovia kot tn Opakn, To HEco PEyeBog ava ekpuet@AAeuaon eival 7.7
oTp. yla Ta apméAla kot 19.6 otp. yla aAloug tumoug Sévdpwv [6]. Auto Seixvel mwe n péon moooTnTa
Blopalag mou €vag LEUOVWIEVOG YEWPYOG UTTOPEL VAL KLVNTOTIOLOEL EVal EEQLPETIKA XaUnAn.

O enduevog onUAVIIKOC cUVOECUOC £lvol O AYPOTLKOG CUVETOLPLOMOC. MECOW TOU OCUVETALPLOHOU, OL
QyPOTEC UIMOPOUV va potpalovtal mopoug, va Slampaypatelovial KOAUTEPEG TIUEC LE TOUC OYOPUOTEG KOl
va aglomolouv TN yvwon Twv el8lkwy (MY Yewnovwy). Ol CUVETALPLOMOL UmopoUyV va Maiouv onuavTIKO
pOAo otnv avamtuén twv alucidwv aflog Blopalag and HOVIHES KOAMEPYELEG KAl OTIC SUO TIEPLOXEC TIOU
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urZrunning

gpeuvnOnKav pe tnv mapoxn ekmaibevong ota pPéAN toug (aypoteg) kat TNV emévduon o e€omMALOUO (TL.).
HUNXavoKivnTEG UNXOVEC OUYKOULONG) Kol UTodopéG (.. amoBnkeg) mou amaltolvVIaL ylo ThV
OOTEAECUATLKA KlvnTomoinon Blopaloc.

OL TOTUKEG aypofLlopnyavieg amoteAouv eniong ev SUVALEL ONLAVTIKOUG CUVOECHUOUG OTLG aAUOLOEG aglag
Bopalag. Ztnv MeAomovvnoo, onUOVTIKEG aypoflounxavieg eival ta moAudplBua ehatotpifeio kabwg
emniong kal ta Ayotepa oe aplOud mupnveloupyeia. Autég ol Blopnxavieg ouvdéovtal amnsubeiag pe toug
glatonapaywyoug Kal Ba propoloav vo MOPEXOUV XPrOLUEC UTINPECIEG Yl TNV avamtuén piag alvoidag
aglag and Bopalo HOVIHWY KOAALEPYELWY (TT.X. ATOBNKEUTIKO XWPO 1 Enpavinpla nupnveloupyeiwv). Oa
TIPETEL WOTOCGO VA CNUELWOEL OTL Ao T oTLyUn TIou Ta mupnveloupyseia ivatl Rén mapaywyol Blopalocg,
mBavov va Souv Tig mpwtofoulieg aflomoinong Blopdalag and POVIHES KAAALEPYELEG WG AVTAYWVIOTLKEC.

3tn Makedovia Kal tn Opdkn, oL kovoepPormnoleieg ppoltwy ival LELAITEPO CNUAVTIKEG aypo-Blopnyavisg.
Ta mponyoupeva £1n, ol Blopnxavieg autég ATav onuavtikol Tomikol mapaywyoli Blopalag (m.x. MUpnRveg
and podakwo). H onuepvry tdon eival n wblokatavdlwon g Blopdlog mou mopAayouv yla oKomoug
B£puavonc. Navtwg, Aoyw TnG oUVEECNC TOUC UE TOUC MPWTOYEVEIC TapaywyoUG Kol TOUG CUVETALPLOMOUC,
Ba pmopovoav E£MIONG VA CUUUETEXOUV Kol o TipwtoBoulieg aflomoinong Blopdlag omd HOVIUES
KOAALEPYELEG WG TEALKOL XPNOTEG.

Oworoleia elval mapovTa Kol oTLG SUO TEPLOXEC, WOTOOO UL TPWTN EKTLUNGON SelXVeL WG To PEyeBOC TOug
Sev touc Sivel g€ioou onuaAvTIKO pOAo otnv Kwntomoinon tng Blopalog amod HOVIUEG KAANEPYELEC OF
oUYKpLloNn HE TIC AAAeg aypoflounyavie¢ mou avadépbnkav, pe tnv efaipeon (owg Twv PeEYAAUTEPWV
povadwv tou kKAadou.

TéNog, atilel va avadepBouv Ta Tomika BeppokATILO WG eV SUVAUEL TEAKOL KATAVOAWTES TG Blopalag ano
MOVLUEG KAAALEPYELEC.

Méxpl oTlyung, amouaolalouv «evdlapeool» dopeic dlaxeiplong tng Bropalag amd aypoTikad KAaSEpaTa Kal
ekpllwoels. H onuepvn Slaxeiplon tng Blopalog omd TG HOVIHEG KaAAlEpyeleg Baoiletal we emi o
TAeloToV 0 AVELSIKEUTOUC €pyATeG UTO TV emifAedn twv aypotwv. OL etalpiec mou avohapBdavouv
Slaxeiplon twv KAASEUATWY 1) TO UAKO Twv ekplwoewv dalvetal va Aelmouv. 2 0pLOPEVEC TTEPUTTWOELG,
QYPOTEG TIOU £XOUV OTNV LOLOKTNOLA TOUG BpUUHATIOTEG TIOAVOV va IPoadEPOUV UTNPECLEG «KOBAPLOUOU»
oToUG cuVadEAPOUC TOUC.

To EMIXEPNUATIKO HOVTEAO Tou daivetal To KAatdAAnAo yla Thv avamtuén tng ayopdc Blopalag amd
KAaSEpata Kol eKpL{WOELS OTLG TIEPLOXEC TTOU €peLVAONKaY, EPAAUBAVEL TOV AYPOTIKO CUVETOLPLOUO WG
™ KUpla ovioTnTa Klvntomoinong evog peyahou oplBpol yewpywv Tpokeldévou va Slabécouv ta
UTIOAE(UHOTO TOUG OTIWC £€TONG TOV KUPLO €MevOUT yla TOV £EOMALOUO KOl TIC UTIOSOUEG OTO TTPWTA
otadla ¢ alucidag afiag. Ta teAkd mpolovia mou dlatibevtal otnv ayopd ¢aptwvrtal amd Toug
TOTKoUG TEALKOUC XPAOTEC, OUWE DalVETAL WG N TILO EUPEWG amodektr pHopdr] gival n meAAeTOMOLNUEVN
Blopado.
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Me Baon tig dladopeg oulnTtrOoELS, TG SLUEPAG CUVAVTNOELG KAL TIG armOYEL TTIOU €XOUV eKPPAOCTEL OTIG
NUEPLOEG TOU €pyou UP_running, aAAd kal cUpdwva pe T SIKA PoG Katavonon tng Soung mou Ba mpémel
va £XeL N ayopd Blopalog OTL OTOXEUHEVEG TIEPLOXEG, EVIOTIOTNKAV Ta akoAouBa kUpla gumodla Kot oL
TieplopLopot:

EAAeWdN evnuépwong Kot SucTioTia: oL aypoteg cuvrBwe ayvoouv TIG SuvaTtoTNTEG yLa TNV KLvnTomoinon
™¢ Blopdlag yia TNV mopaywyn evépyelag (ektog amod ta KauoofuAa). Tuxva, dev avtiAapfdavovtal thv
noootnTa ¢ Plopdlag mou MOpAYETAL O TAKTIK Bdaon amd tig Slepyaocieg tou KAadEpatog. MNa toug
aypoteg, n 8LdBeon Twv KAaSepdTwy gival £va Asltoupylkd KOOTOG To omoio xpeldletal va AndBei undyn
yla TNV owovopia tg kaAAEpyelog, oaAAd Sev pnopel va BewpnBel mnyr £068wv. Exoupe SelL OTL TovIoTEL
OTOUG QyPOTEC TO EVEPYELAKO SUVAULKO TwV KAASEUATWY, HEPIKEG GOpEC N avtidpaon elval n duomiotia:
dofouvtal OtTL pla efwteplkn etalpeia Ba Toug emPBAAEL va TANPWOOUV yla TNV «8LaBeon» Twv
KAadeudtwv Toug. EmumAéov, av elval duoapeotnuévol He Ta £006a TwV KUPLWV QAYPOTIKWY TOUG
TpoLlovTwy, Sev UmopoUlVv va MeloBolv OTL N EVEPYELAKA XPron TN Blopdalag amo to aypoTikA KAaSEpaTa )
TG eKPL{WOELG UIOPEL VO TOUC TIOPEXEL EMAPKELG OLKOVOULKES amoAaBEg, 1 e€olkovopnon XPNUATWY WOoTE
va ailel TEALKA TOV KOTTO.

AVTOYWVLOTIKA Kowolpo Blopddag: o eKXUALOUEVOG gAalomupnvag ival éva Kauolpo Blopdalag To omoio
TIAPAYETOL ATTO T TTUPNVEAOUPYELD KOL XPNOLUOTIOLEITAL EUPEWC OE EAQLOTIAPAYWYLKEG TIEPLOXEG OTIWG £lvall
n Nelomdvvnoog. Exel apketd vPnAn meplektikotnta o tédpa (5% o€ Enpn BAaon n MEEPLOOOTEPO) Kall
OOUEC KAl TTapoUOLALEL SLOKUUAVOELG OTO eminedo mapaywyng tou (avdaloya pe tnv anddoon tng eALAg Thv
KABe 0eldv) kaBwg emiong Kal oTNV TLUN TOU (WG oUVOPTACN TOU ETUMESOU APAYWYNE TOU KOL TNG TLUNG
Tou netpelaiov Bpuavong). MapoAa aUTA, €lvol OPKETA QAVTAYWVLOTIKO 00ov adopd Thv Tun (Yupw ota
70 €/t ta teheutaia xpovia) kal €xel apketd uPnAn Bgppavtiky tkavotnta. Itn Makedovia Kat tn Opdkn
elval apketd gUkoho va PBpel kaveig meAléteg and ¢Aold nAiavBou, mou ocuvhBwg elodyovtal amod tn
BouAyapia f tnv Oukpavia. H tiun toug avadoptkd kupaivetal ota 100 €/t yeyovog mou tol KAVeL oAU
OVTAYWVLOTIKA yLla BLOUNXAVLKN Xprion, aveEaptnto amd tTnv uPnAn TEPLEKTIKOTNTA TOUG O TEdpa. Kal oTig
600 TepLoYEC, oL TeAKol xproteg Blopalog UMmopel va elval apKETA LKOVOTIOLNUEVOL UE QUTA Ta KAUGOLUO KoL
anpoBbupol va Eekvrioouy pla pwtoBouAia Blopalag anod ta aypotika KAadEpata Kal TiG eKpL{WOoELg amd
pévoL TouG.

Texvikol mepLOPLOMOL YLa TOUG TEALKOUG XPROTEG: OL KUPLOoL TEALKOL Xprioteg tn¢ Blopalag otn Melomdvvnoo
Kol tTn Makedovia /Opdkn £€XOUV €YKATAOTNOEL GUCTAMATA BEpHavong KATAAANAQ yla KAUGOLUO HKPAG
KOKKOUETplag (0mwg to mupnvofulo) 1 TeEAAETEG Kol GAAOUG OPKETA OMOLOHOopdOUG TUTOUG PBlopdlog
(m.x.mupnveg podakwwv). To Tepaxlopévo VA0 amd KAAdEUATA Kol ayPOTIKEG eKPL{WOELG lval TiBavo va
npokalovoe mpoPBAnupata tpododooiag, €KTOG KoL av Ol XPHOTeC amodooioouv va emnevbUoouv o€
LETAOKEVEC TOU OUOTAUATOG Tpododoaciag.

Owovoulky Kpion: H yevikr] owovoplkn Katdaotacn otnv EAAGSa emnpedlel OAeG TIG EMEVOUTLKEG
gukalpiec. Av kat n Blopala propel va BewpnBel wg pLa e€aipeon anod tn yevikn taon — Sedouévou OTL 0
TopEag £xel avamtuxBel ta teheutaia xpovia pe Baon tnv mpoodopd $ONVOTEPWY EVOAAAKTIKWYV AUCEWV
yla to metpeAaio Bépuavong - N GUVOALKA OLKOVOWLKI KOTAOTAGCN KAVEL TOUG TLBavouc emevOUTEC TTOAU
anpobuuoug va mpoodEpouv otV avamtuén véwv mpwtofoullwyv Bewpwvtag OTL ival o dUoKoAo va
vAomotnBouv. H Blopdla amod TG LOVIUEG KaAALEPYELEG daiveTal va elval pLa oo QUTEG.
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MeExpL Twpa, OXETIKA Alyeg puBuioelg kal mpwtoPoulieg o mepidepelakd () €Bviko) emninedo epnodilouv
AQUECO TNV QVATTTUEN TOU TOoPER TNC BLOMAloG oo Ta AYPOTIKA KAOSEUOTO KAl TIG EKPL{WOELC OTLG TIEPLOXEG
TIou €peuVNONKav.

H yevikn taon eilval 0tL N avolkt kauon oto xwpddL Sev evBappuvetal (mapodAo mou eival amodeKktr ano
Tov Kwdka Opbnc Mewpytkng MPOKTIKNAG) Kol evepyd amayopeVETAL KOTA TN SLAPKELD TWV KAAOKOLPLVWV
MNVWV TIPOKeLEVOU va amodeuxBolv kivduvol Tupkayldg. O BpUPMATIONOG Bewpeital WG pLo TILO
KOTAAANAN evaAlakTik AUon; n xpnuatodotnon TEtolwyv mpwtoBouAlwy poPAEmeTal ano to Mpoypapuo
Aypotikng Avamrtuéng ywa to 2014-2020, av kal avopévetal OtL Ba yivel amodekto amd TMEPLOPLOUEVO
opLOUO SlkaloUxwy OTN XWwpa.

EKTOC armo ta mopandvw, n Blopdla amno tig Lovipeg KaAAEpyeleg e Sladopomoleital oe oxéon pe ta ANa
€lén Bopalog otn vopobeoia mou adopd tnv embOTNON TNG hAekTpoTtapaywyng amd AME (r.x. o Nopog
4414/2016).

Emi tou mapovtog, mpaktikad v UTIAPXEL ayopd Blopalag and povipeg KaAALEpYELeG otnv MeAomovvnoo 1)
otn Mokedovia kot t) Opdkn, MEpa amd Tn MAPASOCLOKA XPNon Twv HeyoAUTEpWY KAOSLWV Kol TOU
eKpL{WHEVOU UAKOU WG Kauoofuha (BAEme mapakdtw). Q¢ ek ToUTOU, n AVAAUCH CE AUTH TNV evoTnTA
Baoiletol Kuplwg OTLG SLIKEG LOG UTIODECELC KOl KOIL OTO OPaa Lo SUVNTIKNAC aYOpPAg.

Kedpahoouytkég amattioslg ywo thv aAduciba afiog Blopdlag and Hovipeg KoAAEpyeleg: Eotialovtag
KUPlwG ota KAaSEpata, dalvetal OTL TO KUPLO ETUXELPNUOTIKO HOVTEAO yla tn S1dBson Blopalog otnv
ayopa MePAAUBAVEL TN UNXOVOTIOLNMEVN CUYKOULEA TwV KAASEUATWY Kat TNV avaBabuilon toug o popodn
TieAETWV. OL KEPAAALOUXIKEG QTTALTAOELG VLA L0 [LNXOVOTIOLN UEVH CUANEKTLKH UNXOVH EKTIUATOL OTO EVPOG
Twv 20,000 - 40,000 €. To MoCc6 aUTO WBavika potpaletal yia tnv mapaywyn Plopalag and dtadopetikolg
aypOTEC KoL 0 £EOMALOUOG Ba umopolos va OlyOPaoTEL Ao VAV CUVETOLPLOMO. H xpnuatodotnon péow
TWV TIPOYPOUUATWY aypoTLKAC avantuéne Ba pmopoucs va Sehedoel Toug MPWTOmOpouc, ot omoiol Ba
OVTLUETWTTIOOUY peyallTepa ploka. e pia kablepwpévn ayopd Twv Blopalog amd HOVIHESG KAAALEPYELEG, N
umootnplEn autn Ba Atav HKpoTeEPNG onuaciag. Eva mo onpaviikd KedaAalouxlkd eumodio Ba ntav n
KOTOOKEUN HOg povadog meAletononoinong ywa t Blopalo amo HoOviuee KaAAlEpyelec. H ouvoAlkn
emévduon eopTdtal amo TNV KovotnTa napoaywyng. H dnupooia xpnuotodotnon r ta tpanellkd SAvela Je
EUVOLKOUC OpOUC YEVIKA €UVOOUV QUTEC TI( €MeVOUOELG. ATMO TNV TAEUPA TWV TEALKWV XPNOTWV TNG
Blopdlog amd HOVIHEG KAMNLEPYELEG, N Oyopd €VOG VEOU OUOTAMATOC Kalong tng Plopdlag N n
Tpomnonoinon Tou nén UMAPXOVTOG TIPOKELUEVOU va xpnolpomoleital n Plopdla amd ta KAadfpata
ekpllwoelg eivat n kupla kepahalouykn amaitnon. To eninedo enévduong e€optdtol amd Tn CUVOALKN
XPNon €VEPYELAG TWV TEALKWV XPNOTWV. A Toug MPWTONMOPoUG oTov Topéa TNG aflomoinong twv KAEK,
kamota Snuoota xpnuatodotnon 6a BonbBouoe kat MAAL yLa va TIEpLOPIOEL TOUG KLvSUVOUG TTou cuvSEovTal
HE pLa tétola emévduon.

Tdon t™¢ ayopdg otic MWANCEL Kal TR NG Plopdlag and MOVIMEG KAAALEYELEG: AUTO eilval apKeTA
SUoKoAO va ekTIUNBel AOoyw TG EMEeWPNG HLOG AVATITUYHEVNG ayopac, aAAd AapBdavovtag urtoyn to eUpog
TWV TLHWV TWV KOWUGTHWV BLopalag otig mePLOXEC TIou epeuvhOnkav (netafy 80-100 €/t yia kad oo Omwe o
eKYUALOPEVOC ghatoTtuprvag Kot ol TieAAETEC amo GpAold nAiavBou kat 230 €/t yla meAléteg EUAou TUTIOU
ENplus A2), kavowpa and (Enpa) khadéuata 1 ekpllwoelg Ba pmopovoav va SlateBouv oto epndplo oto
gUpog Twv 100-200 €/t. Tuvenwc, Ba mpénel va KAAUPoUV TO KeEVO PETAED TwV XAUNANRG oLotnTag, Gtnvwv
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Kauoipwy Kal Twv kabapodtepwy, uPnAdtepng moLoTNTAS Kauaipwy Blopdalag. Onwe katl pe dAAa kadolua
Blopdlog, n TR Tou metpelaiov Béppavong sival £vag onuovIKOG Topdyovtag mou Ba pmopouos va
EMNPeAOeL TN TUBAVA TLUN TG Blopalog amod TG LOVLUESG KAAALEPYELEC.

Aoun Ayopadg: Ol TpWTEPYATEG TG aflomoinong Blopalag amo HOVIHEG KOAALEPYELEG OTLG TIEPLOXEG TIOU
epeuvnBnkav Ba BpeBouv oe pa Béon 6mou Ba pmopoloav va OMOTEAOUV €va TOTILKO HUOVOTIWALO 1
oAyorwAlo. Qotooo, Ba mpemnel va avtaywvilovtal pe dAAouc TUmoug Kauoipwy Blopdlag mou €xouv RN
KaBlepwOel (m.X. kKavoofula, meAAéteg and Saotkn Blopdla, ekXUALOPEVO shaloTuprva) Kat/f Ta opuKTd
Kauolpa. OL teAkol KatavaAwTteg evépyelag Ba mpenel va oUv OTL n Blopdala amo TIg LOVLIUEG KAAALEPYELEC
UTopEl va €lval avTOYWVLOTIKH Kol EUKOAOTEPN OTN XPHOoN Ao TIC eVOANAKTIKEG AVOELC XapunAol KOOTOUG
(m.x. 6oov adopd tn cuxvotnta Kabaplopol Tédpa, EKTTOUMEC, KATT). T AUCTNPOTEPA KPLTNPLA TTOLOTNTAC
TWV KAUOLWUWVY Kal 0 €AEyX0G TwV eKMOpnmwy amo AéBnteg Plopalog Ba pmopovoav va €xouv SUTAN
enibpaon otnv Blopala amd to aypoTIKA KAASEpaTa Kal ekpl{WOELS: amo tn pia mAeupd, Ba propoloav
VO 0l0KAOOUV TIleEon OTOV QVIAYWVLOMO, KAUOLUO XapnAoU KOotoug, oAAd amd tnv GAAn TAeupd, Ba
pmopouoav va TipowBroouv tn xpron KabapoTepwv KaUoipwy amno dactkn Blopdla, mou xapaktnpilovral
amno YapnAoTeEpPA MOCOOTA TEDPOC.

EvaAlaktiki xpron tng Propdlog amd MOvVipeg KaAAlEpyeleg: H kUpla evaAlaktikn xprion eivol ta
KOUoOEUAQ amod Ta peyaAutepa KAaSLA TTOU TIPoEpyovTal amod To KAASeUa Kat ol Koppol/uépn tou 8évbpou
TIou Tpogpyovtal and dlddopeg eKplWOELS. H TR ToU YmopoUV va OTOKTHooUV TETolou €idoug UALKA
OTNV EYXWPLA ayopd TwV KOUOLUWY Kupaivetal oto 100 €/t; Auto sivol Adn apketd uPnAd Kat sivol
aniBavo oOtL Ba eival AVTAYWVIOTIKO yla VOl XPNOLUOTIOLINOETE AUTA TA UALKA WG TTPWTN UAN yla dAAa
EVEPYELOKA €pya, TLY. Blopdla yla ebapUoyEG NAEKTPLKAG EVEPYELAC.

O napakdatw mivakag cuvoyilel tn Paoiky SWOT avaAuon yia tn Bropdlo twv KAEK otig mepudépeteg g
MeAomovvrioou Kal ¢ Makeboviag kat Opakng.

O kaBe mopAyovTag KATNYOPLOTIOLELTAL WC EEAG:
ATP: AypoTtikog Topag
BIO: Blopunxavikog Topéag
ENP: Evepyelakog Topéag kat TeAKOL XproTeg
EMM: Epumoptkog Topéag
XPM: XpnUOTOOLKOVOULKN
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Avadopd: Huepounvia: = 7/04/2017
Oetwkol Mapayovteg Apvnrtikol Mapayovteg
loxupd Znpeia ASuvapieg
(mou mpénel va evioxuBouv) (o TMPEMEL VAL AVTLUETWTTILOTOUV Kol Vol
ATP: peyAAeG EKTAOELG TIOU KAAALEQYOUVTAL LIE EemepacBoulv)

HUOVLIUEG KOAALEPYELEC; ONUOVTIKO SUVAULKO TNG
Blopalag amo HOVIHEG KOAALEPYELEG OTLG
TIEPLOXEG TIOU  £pEUVAONKAV

ATP: oL pukpég ekpetaleloelg meplopilouv to
TG00 NG BLOUATAG OO LOVIUEG KOAALEPYELEG
TIOU €VO¢ HEUOVWHEVOC YEWPYOG UTTOPEL va

Kavolua Blopdlag
EMD: to diktuo eumnoplag Blopdalag
EMEKTELVETAL

enevOUOELC KAl KABLOTA TLG CUVBNKES TNG
ayopag avaodalng

(9

§ BIO: aypo-Blopnxavieg mou epyaovtal Kovtd bépeL otnv ayopd m
‘% OTOV YEWPYLKO TOUEA glval TApoUOEG ATP / BIO / ENP / EMI: eAAXLOTEC YVWOELG €
S (ehalotpiBeia, mupnveloupyela, OXETIKA UE TNV aflomoinon tng Blopalag amo g
c KovoepPorolieg) HOVLUEG KaAALEpYeLeg KAEK Aoyw ENAeding 3
g T(PONYOUEVWVY EUTIELPLWV (UE TNV e€aipeon =
§- TWV KOUGOEUAWY) '§_
g BIO: Anoucolalouv onNUaVTLKOL KOTOOKEUAOTEG | S
w pNxavnuatwyv cuAAoyng Blopalog ano HOVIUES E
KOAALEPYELEG OTLG TIEPLOXEG n

ENP: apketoi AéBnTeg kal dAAa cuoTHATA

B£puavong dev elval TPooapUOGHEVA YLA T

Xpron tepayLlopévou EUAou
EMIM: OL evSLapeool mapayovteg oTnV aAucida
™G Bropalag and POVIUEG KAALEPYELEG
amnouolalouv
Eukaupieg ATelAEC
(mou mpémnel va aglomotnBouv) (mou mpénel va e€oudetepwBouv)

< ATP: oL aypotec mou evdladEpovral va ENP: avamtuén pog ayopadg nmou otldlel o€
'g e€epeuvioouV VEEC TINYEG EL0OBAMATOC (N nieAétec E0Aou meplopilel TIc SuvatoTNTES TWV é"'n
& | Helwon Tou KOOTOUE) Kat va SLlepeUVACOLY TG Bpuppatwy Blopalag omd TG LOVLEGS ]
g guKaLpieg tn¢ Plopalag KOAALEQYELEG E
% ENP: unAo6 KOOTOG TWV 0PUKTWY KOUGTUWY ENP: ¢$Onva kavowa Blopdalog diatiBovral %
é yla tn B€puavon kat to evéladépov yla OTNV ayopaQ LLE TIEPLOPLOLEVO EAEYXO N yVWaon 2
w kavowua Blopalag YLOL TLG EMUTTWOELG TWV LELOTHTWY aUTwv Twv | &
Lgr ENP: oL Blopnyavieg evéladépovtal yla ™ Kavoipwy g
pelwon Tou KGoTOUC Kal T otpodn og XPM: oLkovouLKN Kpion Tieplopilel Tig A

Oetwkol Mapayovteg

Apvntikol Mapayovteg
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Apaotnplotnta 2.2. AvaAluon Tou TopEa TNG Blopdlog amo UOVIUES
Eyypado:  kaMLEpyeleg Kat IxESL0 Apaong yia Tic EAAnvikég Mepidépeleg
«Emidelenc»: Nelomodvvnoog kat Makedovio/Opakn
Juyypadeag:  EKETA Ekdoon:  TeAwkn ekdoxn
Avadopd: Huepounvia: = 7/04/2017

urZrunning

To akoAouBo Ix£S6l0 Apacong oToxeVeL va Kataypael pia oelpd SpACEWV ylol TNV mpowdnaon Tng XpHong
Blopalag amod POVIHEG KOAALEPYELEG (aypOTLKA KAASEpATA KOl EKPLIWOELS) OTILG SUO YEWYPOPLKEG TTIEPLOXEG
Tiou peAetnBnkav (Mehomdvvnoog, Makedovia kaL @pakn).

To oxéblo Spaong Baoiletal otnv avaiuon SWOT kol tpoodlopilel TIg akOAouBeg KUPLEG OTPUTNYLKES
ETUAOYEC:

SO ZTPATNYLKEG (ZTPATNYLKEG TIOU XPNOLLOTIOLOUV TLG SUVAELS, TIPOKELUEVOU va eltwdeAnBolv amno
TIG EUKALPLEC). AUTEG €lval OL OTPATNYIKEG TUTIOU Max-max, HE Thv €vvola OTL cuvdualouv Ta TiLo
£UVOIKA OTOLXElO ylat TNV OLKOSOUNON HLaG oTpatnyLKAG. OL SO oTpatnyLKEG XPNOLUOTOWUVY Ta
duvatd Kol Loxupd otolxelol Tpokelpévou va emwdeAnBbolv amo Tig e€wrteplkég sukalpieg. H
oTpATNYLKN YiveTal SuvauLlkn Kat emBetikn (emiBeon).

WO Ztpatnylkég (ZTPATNYLIKEG TTIOU ETLOLWKOUV VA TIAPAPEPIOOUV TNV EMISpaon TwV AdUVAULWY UE
v aflonoinon Twv gukalplwv). NMPOKELTAL YL OTPATNYLKEG TOU mMin-max TUTIoU, UE TNV évvola OTL
ouvlUATOUV TIC E0WTEPLKEG aduvapiec e TIC eEWTEPLKEC EUKALPIeG. H oTpaTnyIKr EMLXELPEL va
XPNOLUOTOLNOEL TIC eukalpieg, wote va e£faleldBolv 1 va mapepnodiotolv ol aduvapieg
(emavampocavatoAlopoc).

ST Ztpatnylkég (OL OTPATNYLIKEG TIOU XPNOLUOTIOWOUV TIG SUVAUELS yla TV TPoAndn i tnv
ehaylotornoinon twv amellwv). Elval otpatnylkég Tou max-min TUTIOU, HME TNV €vvola OTL
XPNOLUOTOLOUV TIG SUVAUELG yia va amodeuxBouv f va HelwBoUV oL eEWTEPLKEC ATTELAEG (Guuval).

WT ZTpatnylkEG (ITPATNYLKEG TIOU TIOPAUEPI{OUV TIC aSUVOUIEG KAl ETILSLWKOUV VA HELWOOUV TIG
ETUMTWOEL TWV amnmeldwv). MpOKeLTal yla OTPATNYIKEG TUMOU min-min ToU €mSLWKOUV va
€\aXLOTOTOL 00UV TLG adUVALEG, av oL eEWTEPLKEG ATEINEG UmopoUV va artodeuyxBouv (emiBlwon).
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Apaotnplotnta 2.2. AvAAuon Tou Topéa TG BLopddag amd UOVIUES
Eyypado:  kaMLEpyeleg Kat IxESL0 Apaong yia Tic EAAnvikég Mepidépeleg

i' uPrunnIng «Emidelenc»: Nelomodvvnoog kat Makedovio/Opdakn
- suyypadéag: = EKETA Exkdoon:  Tehkr ek8oxn
Avadopad: Huepopnvio: = 7/04/2017
Strengths
(internal)
max-max max-min
attack strategy defense strategy
Opportunities Threats
(external) (external)
min-max min-min

reorientation strategy | surviving strategy

Weaknesses
(internal)

T2.2 Avaivon touv Topéa twv KAEK xat Avamtuén evog Zxediov Apaong yla TG MISEIKTIKEG

TIEPLPEPELEG Eb C2.13



‘Eyypado:

uZrunnin
9 JuyypadEag:

Apaotnplotnta 2.2. AVAAUGH TOU TOUEN TNG BLOUATAG OTIO OVLLES

«Emideléng»: Nehondvvnoog kat Makedovia/Opakn

EKETA

Avadopd:

‘ExSoon:
Huepounvia:

KOAALEPYELEG KL ZXESL0 Apdong yia Ti¢ EAANViIKEG MepLdépeleg

Tehwr) ekdoxn
7/04/2017

* Xpovikd mAaiotlo yla tnv uhomoinon f TV Llepdpxnon tng Spdong (cUVTouo: PEoA Ao TO TEAOG TOU £pYOU; LECO: OTO TEAOG TOU £pYOU; LAKPO: Alyo LETA TO TEAOG TOU £pyou)

ZTPATNYLKEG / Napadyovteg mov | Zuunepthapfdavov
TOnog , , . , gunAékovrat / ToL Aén oto Xpoviko
; 3 E A , . ,
OTOXEUUEVNG Avtiketpeva Toxot D e LT ZTOXEUHEVOL “uP_running” MAaiowo *
Spaong evlLadepdpevol (va / 6x1)
e Opyavwon
epyactipla,
EKTIOLOEUTIKEG
ekONAWOELC, K.q.
i | s sont | Nanaototwoapins |+ Bn66
W ’C HOVIHES PYELEG OO TOL OLKOVOULKA 0EAN UT,[oompL ns ,T['X' , Yuvtopo /
+ Eukaupieg (ATP) , , HEOW TNG KOTAPTLONG Ayporteg, .
, ToU pnopel va pEpeL n ) , MeoonpoBeo
O: oL aypOTEG IOV , TWV cUUBOVAWV) AypoTtikol Nat ,
, aélomoinon twv , , po mAatiolo
evbladépovtal yla oToUG aypoTeS / ouvattepLopol

Eknaidsvuon
aypoTwv

Slepelivnon VEwv
ninywv ec0dwv (ArP)

KAQSEUATWV KoL
eKpLLWOEWVY

OUVETALPLOKOUG TTOU
evbladépovtal yla tnv
QvamTuEn Twyv
alvacibwv atiag twv
KAQSEUATWY Kot
eKpLWOoEWV
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Apaotnplotnta 2.2. AVAAUGH TOU TOUEN TNG BLOUATAG OTIO OVLLES

Eyypado:  koAALEpyELeG Kal IxESL0 Apaong yLa TiG EAANViIKEG Nepldépeleg
uPrunning , «Emidelenc»: Nelomodvvnoog kat IVIOLKE5OV!'.O(/Oder] ' '
Juyypoadeag:  EKETA Ekboon: = Tehkwn ekboxn
Avadopd: Huepounvio: = 7/04/2017
ITpATNYKEG / Napayovteg mov | Zuunepllapfavov
Tumnog , , s 0 eunAékovtan / To Rdn oto Xpoviko
OTOXEUMEVNG Avtikelpeva Ztoxot Evépyelec/Apaotnpidtntes ZTOXEUMEVOL “uP_running” MAaiowo *
épaong evéLadepdpevol (vaw / 6x1)
e Alepelvnon twv
ETUXELPNOEWV KL TWV
LOVTEAWV TWV
£podLaoTIKWVY
aAvcidwv mou kdvouv
XpPNon Tng mapouaciog
TWV aypo-Blopnxavieg
S: aypo-Blopnyxavieg OE YEWPYIKEG EKTAOELG
SO = Tou epyalovtal Kovid LE UOVLUEG
Auvapelg OTOV TOMEN TNG Na SnuoupynBouv KOAALEPYELEG AypoTteg, SGvtopo /
+ Eukaupieg vewpyiacg (BIO) TIPAYLATIKEG LOPDEG e  Xpron eukolpLWV Kal Ayportikol MecompoBes
O: oL aypOTEC IOV ouvepyaoiag petafd tng UTLAPXOUCWV ouvaltteplopol Noi )
svbladépovtal ylo YeEwpyloc Kal Twv aypo- UTLOSOLLWY TWV aypo- KoL aypo- Ho mhaloto
Aounon Slepelivnon Blopnxaviwv Blopnxaviwv (.. Blounxavieg.
aAucidag aflwv SuvatotTwy TNg anoBbnkn,
Blopadlag (ArP) oTEYVWTNPLA,
ocuoThuaTa
LETOTPOTING

EVEPYELAG) OF
aAuoideg atiag Twy
KAQSEUATWV Kal
ekpl{woewv
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‘Eyypado:

Apaotnplotnta 2.2. AVAAUGH TOU TOUEN TNG BLOUATAG OTIO OVLLES

«Emideléng»: Nehondvvnoog kat Makedovia/Opakn

KOAALEPYELEG KL ZXESL0 Apdong yia Ti¢ EAANViIKEG MepLdépeleg

ufZrunning - - - -
Juyypoadeag:  EKETA Ekboon: = Tehkwn ekboxn
Avadopd: Huepounvio: = 7/04/2017
ITpATNYKEG / Napayovteg mov | Zuunepllapfavov
TUmnog , , 0 , gunAékovrat / T én oto Xpoviko
k A b3 E A 0 . 7
OTOXEVUEVNG Vitketpeva Toxot vépyelec/Apaotnpiotntes ZTOXEVMEVOL “uP_running” MAaiowo *
épaong evéLadepdpevol (vaw / 6x1)
W: neplopiletal o
KOULlo gumeLplo ue TNV
WO = aélomoinon g
Aduvopieg Blopalag amno ta e Edoappoyn emibeifewv
+ Eukaltpleg K}\aISéuata KOL TLG NalKa)\udJGs:i r] EMewdn ylatnv a:SLono'anljn uP_running SGvTopo /
ekpllwoelg (Arp / BIO / YVWONG EKTEAWVTOG KOl ™¢ Bopalag amo TG , Nau ,
\ \ , AP/TP, 6\oL oL , , Mecormnpobeo
ENP /EMIM) npowbwvtoag «hands-on» HMOVLUEG KOAALEPYELEG , (aA\G Ba mpémet va ,
, . , , . TLAPAYOVTEG TNG , po mAaiolo
Emudeifelg twv O: aypoTeC Ko TeAkol napadeiyparta kot e [powBnon , , enektaBel)
. . , , , oAuoidog aflag
aAvcidwv agiag XPAOTEC TTOU emdeielg QTMOTEAECUATWY
™G Blopalag svbladépovtal ylo
Twv KAEK HElwon Tou KOOTOUG
(ATP & ENP)
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Apaotnplotnta 2.2. AVAAUGH TOU TOUEN TNG BLOUATAG OTIO OVLLES

Eyypado:  koAALEpyELeG Kal IxESL0 Apaong yLa TiG EAANViIKEG Nepldépeleg
uPrunning , «Emidelenc»: Nelomodvvnoog kat IVIOLKE5OV!'.O(/Oder] ' '
Juyypoadeag:  EKETA Ekboon: = Tehkwn ekboxn
Avadopd: Huepounvio: = 7/04/2017
ITpATNYKEG / Napayovteg mov | Zuunepllapfavov
Tumnog , , s 0 eunAékovtan / To Rdn oto Xpoviko
OTOXEUMEVNG Avtikelpeva Ztoxot Evépyelec/Apaotnpidtntes ZTOXEUMEVOL “uP_running” MAaiowo *
épaong evéLadepdpevol (vaw / 6x1)
Juvepyaoia pe Toug
CUVETALPLOWOUG,
T(POKELUEVOU VA
KvntomotnBouv
WO = ETIOLPKELG TOOOTNTEG
Aduvapieg Na reltoBolv toug Blopalag amno POVIUES
+ Eukaupieg W: HikpO péyeBog Twv oypOTEC va KAAALEPYELEG TTOU
VEWPYLKWV OUYKEVTPWOOUV TIOPOUG umopouv va otnpifouv Meoomnpobeo
ekpeTalevoswy (AlP) HEOW TWV YEWPYLKWY TIG VEEC TPWTOPOUALEG Aypoteg, uo /
O: oL aypOTEG IOV OUVETALPLOUWY, Mpowbnan g Ayportikol Na t(ev pépel) MakpompoBe
MNpowBnon tou | svlladEpovral yla VEEC | TIPOKELUEVOU VA KOTOOTEL OUVETALPLOTLKAC ouvaltteplopol opo mAaiolo
nveLLATOG TtNY£C €008wv (ATP) Suvati n aAvoida aflog dloktnoiog twv
cuvepyoaoiog TWV KAadepdTwy Kot OXETIKA akpLBwv
peTaf TWV £KPL{WOEWY HNXavnULaTwy
aypotwv OUYKOULONAG Ta omoia
pmopouv va

gEUTMNPETAOOLV TG
QVAYKEC TIOAWV
oypPOTWV
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Apaotnplotnta 2.2. AVAAUGH TOU TOUEN TNG BLOUATAG OTIO OVLLES

Eyypado:  koAALEpyELeG Kal IxESL0 Apaong yLa TiG EAANViIKEG Nepldépeleg
uFrunning , «Emidelenc»: Nelomodvvnoog kat IVIOLKE5OV!'.O(/Oder] ' '
Juyypoadeag:  EKETA Ekboon: = Tehkwn ekboxn
Avadopd: Huepounvio: = 7/04/2017
ITpATNYKEG / Napayovteg mov | Zuunepllapfavov
Tumnog , , s 0 eunAékovtan / To Rdn oto Xpoviko
OTOXEUMEVNG Avtikelpeva Ztoxot Evépyelec/Apaotnpidtntes ZTOXEUMEVOL “uP_running” MAaiowo *
épaong evéLadepdpevol (vaw / 6x1)
WO =
ASuvapieg W: AéBnteg kalt
+ Eukapieg ocuotnpata Béppavong | Avamtuén g e Anuoupyla  pNXAVIOUWV
Ta omola Sev elval Katavalwong Blopdlag xpnpotoddtnong Kol
T(POCOPUOCHEVA OTA | TWV KAASEUATWY KoL UNXQVIOUWY OTAPLENG yla va
BplppoTa Twv eKPL{WOEWV YLOL TOUC OVAKOTAOKEUOUV n va Meoomnpobeo
Xpnuatodotno KAQSEUATWV Kol TeAIKOUG XPNOTEG, avtikataotabouv ta | Mepupepslakeg / po /
n ekpl{woewv (ENP) Xpnuatodotoviaog tnv uTIapxoVTOL ouotnuata | SnUOOCLEG OpXEC, Oxt MakpompoBe
OLVOLKOLTOLOKEU W O: Blounxavieg kat QVTLKATAOTAON f TNV LETATPOTING  €VEPYElOC Ue | TeAkol xproteg opo mAaiolo
v/ OLKLOKEG LOVASEC TTIOU | EMAVOKATOOKEUT] TWV OQUTA TIOU £vaL cupPatd otn
OLVTLKOTAOTOON evbladépovtatylatn | Rén umapxoviwv Blopala ano HOVLUEC
TWV peiwon Tou OUOTNUATWY PETATPOTING | KAAALEPYELEC.
CUCTNUATWY EVEPYELAKOU KOOTOUG | EVEPYELAG
UETATPOMAG (ENP)
EVEPYELOG
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Apaotnplotnta 2.2. AVAAUGH TOU TOUEN TNG BLOUATAG OTIO OVLLES

Eyypado:  koAALEpyELeG Kal IxESL0 Apaong yLa TiG EAANViIKEG Nepldépeleg
urunning , «Emidel&ng»: MNeAomdvvnoog Kat IVIOLKE5OV!.O(/OpOLKr] ' '
Juyypoadeag:  EKETA Ekboon: = Tehkwn ekboxn
Avadopd: Huepounvio: = 7/04/2017
ITpATNYKEG / Napayovteg mov | Zuunepllapfavov
Tomo , 0 a , gUMA£KovTaL TaL Aén oto Xpoviko
? AVTIKELPHEVA 2Ztoxot Evépyeleg/ApaotnpLoTNTESG H . / “ non . p . -
OTOXEUMEVNG ZTOXEVMEVOL uP_running MAaiclo
épaong evéLadepdpevol (vaw / 6x1)
e Awidoon Twv
W: AéBntec Kat TIANPOdOPLWV OXETLKA
cuotnuata B€puavong LE TIC ETWITWOELG TWV
WT = To onoia Sev gival BLOTATWY AUTWV TwV
. T(POCOPLOCHEVA OTA , , Kauolpwy oTL Emiotnpoviko
Abuvapieg P ,pu o Kavte ta kauoua tng a , 6 H 5
, BpuppaTa TWV , EKTIOMUTTEG, mv Kol
+ AnelAEg , Blopalag Twv . , ,
KAaOEUATWY Kal . oS oTIKOTNTA KAl TN Ekmodeutikog MeoonpoBeo
\ KAaSEpATWY Kot \ , ,
ekpllwoewv (ENP) , OUVOALKA TOUEQC, ToALToL uo /
T: $ONvaA, eval\aKTIKA EKPLLWOEWY ULt ocupuneplpopd Twv | $opeig,0lKLaKOG OxL Moakpomnpobe
) e amoSeKTr eVOANOKTLKA . ) " ,
, KQUGLUA TIOU \ ) CUOTNMATWY KOUoNG TOMEQS, opo mAaiolo
Kataption ] AUon ywa tn Asttoupyia \ , ,
, SwatiBovtal otnv , e [powBnon KOAWV Bropnxavikot
Kowoipouv / , , TWV AEBATWV KaL TwV , , ,
, Qyopaq, LE TIEPLOPLOUEVN , , ToPASELYLATWY XPNOTEG OTEPEWV
gvaloOntomnoin , , ouUOTNUATWY BEpuavong , ,
on YVWON OXETIKA UE TLG a§lomoinong ™mg Kauolpwy
ETUMTWOELG TWV Blopaloag and T
LOLOTNTWV AUTWV TWV KAQSEHOTA KAl  TLG
Kauoipwv (ENP) £KPL{WOELG wg
eVAANQKTIKEC AVOELC
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Apaotnplotnta 2.2. AvaAluon Tou TopEa TNG Blopdlog amo UOVIUES
Eyypado:  kaMLEpyeleg Kat IxESL0 Apaong yia Tic EAAnvikég Mepidépeleg
«Emidelenc»: Nelomodvvnoog kat Makedovio/Opakn
Juyypadeag:  EKETA Ekdoon:  TeAwkn ekdoxn
Avadopd: Huepounvia: = 7/04/2017

urZrunning

EAANvIKA Ztatiotikr Apxn, ETnola Aypotikni ZTtatiotikn (otolyeio €toug 2014)

AmnoogtoAakng M. Kupitong 2., Zoutep X., To evepyelakd SuVAPLKO TNG Blopalag YEWPYLKWVY Kot SACLKWY
TipolovIwy (€peuva otov EAANVLKO xwpo). EkSooelg EAKEMA 1987

Dees, M., Elbersen, B., Fitzgerald, J., Vis, M., Anttila, P., Forsell, N., Ramirez-Almeyda, J., Garcia Galindo,
D., Glavonijic, B., Staritsky, 1., Verkerk, H., Prinz, R., Monti, A., Leduc, S., H6hl, M., Datta, P., Schrijver, R.,
Sergey Zudin, Lindner, M., Lesschen, J. & Diepen, K. (2017): A spatial data base on sustainable biomass
cost-supply of lignocellulosic biomass in Europe - methods & data sources. Project Report. S2BIOM — a
project funded under the European Union 7th Framework Programme for Research. Grant Agreement
n°608622. Chair of Remote Sensing and Landscape Information Systems, Institute of Forest Sciences,
University of Freiburg. 174 p.

S2Biom project, Biomass Supply Tool. AtaBcipo otnv LotooeAida: www.s2biom.eu

EAANVIKA Ztatiotikr Apxn, Kauoofula amod aypotikég ekpeTalAeVoEeLG (oTolxela €Toug 2014)

EAANVIKNA Ztatiotikn Apxn, AlapBpwon Mewpytkwv kat Ktnvotpodikwv Ekpetaleloswv (oTolxeia £Toug
2013)

OL katwBL avadepodpevol €xouv evnuepwBel yla TNV ekmdvnon Tou ox€Slou dpdong Kal TNG avaAuong
TOUEQ TOU €pyou UP_running Kal €xouv MOPAcXEL TOAUTIUEG TTANpodopleg yia Tn cuyypadh Tou. Eipaote
TOAU EUYVWHOVEC YL TNV CUVEPYAOILO TOUG Kal £XOUV SWOEL TN CUYKATABOECH TOUC TPOKELUEVOU VAl
ovadpepBolv oe autd to Keipevo, cUpdPWVA LE TOUG KAVOVEC KAl TIG APXEC TPOOTACLOC TIPOCWIILKWV
Sebouévwy Tou €pyou UP_running.

‘Ovoua-EniBeto Etaipia ko AlebBuvon P6Aog otnv alucida agiag

twv KAEK

K. Mavaywwtng Xatlapag

OWOMOUTIKOG ZUVETALPLOUOG
Nepéag MéAog ocuvetalplopou,

066¢ Namakwvotavtivou 130, Aypotng, Napaywyog Blopalag
Nepéa KopvBiag, 27460, EAAGS

Ap. MwpPyog ITPATAKOC

Union of Agricultural
Cooperatives of Lakonia
Aewvidiou 113, 23100, zmaptn,
Aakwvia, EAAada

MEWMOVOC CUVETALPLOUOU

AypOTIKOG ZUVETALPLOMOG

. TkoAépnc Nikoc NoAoomnavoytdg Aakwviog MéAog cuvetalplopou,
MaAalomavayld Aakwviog, Aypotng, Noapaywyog Blopdlag
23054, Nokwvia, EAAGSa
Evwon AypoTLKwv MéAoc cuvetalplopou,
Zuvetalplopwv Aakwviog Aypotng, Noapaywyog Blopalag

K. MpokoPakng Nikog

Aswvidiou 113, 23100, Imaptn,
Aakwvia, EAAGda
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Apaotnplotnta 2.2. AvaAluon Tou TopEa TNG Blopdlog amo UOVIUES
Eyypado:  kaMLEpyeleg Kat IxESL0 Apaong yia Tic EAAnvikég Mepidépeleg

urunning «Emidelenc»: Nelomodvvnoog kat Makedovio/Opakn

Juyypadeag:  EKETA Ekdoon:  TeAwkn ekdoxn
Avadopd: Huepounvia: = 7/04/2017
‘Ovopo-Enifeto Etaupia kot AtevBuvon PoAog otnv advoida agiog
Twv KAEK
AypOTLKOG AUILEAOUPYLKOG MéAog cuvetalplopou,
OWOMOUTIKOG ZUVETALPLOUOG Aypotng, Napaywyocg Bopalag
K. ®ouvtoUAncg MNwpyog BAENI Naouvoa
Emokomn Naouoa,59200,
EA\aSa
AypOTIKOG ZuveTalpLopog AQO
, . AApwriag «kENQZH» MéAog cuvetalplopou,
k- NaveeA Mnepuneprg 1% yAp. Apdaiac-Todkwy, Aypotng, Napaywyog Bopalag

Apidaia, 58400, Pella, EMada

AutoamnaocyoAoUpevog / kUdpa

. Nt 6o , , .
K. TNLKOG =101avos Edeocoag, MeAa,EAAASa

Aypotng, Napaywyog Bropadag

Ap. ANUATPNG ZAUTIAVNG BioAlten MNapaywyog NeAetwv
20" Ap. EBvikrc 0800
TpimoAng-MeyaAomnoAng, 22027
ABnvaiwv, Apkabdia, EAAGS

EmunpooBeta, Ba BEAQUE va €UXOPLOTHOOUUE QPKETEG aypo-Blounxavieg (epyootacia kovoepPormoliag,
ehatotptBeia, mupnvehloupyeia, KAT.) KaBwg emiong kol TOUG TOAUGPLOHOUC OYPOTEC TIOU E€XOUV
TtapakoAouBroeL TI¢ nuepibeg mou SlopyavwOnkav amd to £pyo UP_running.
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® uPrunning
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1. SECTOR ANALYSIS

A. Regional framework on APPR

Apulia region is situated in the south-east of Italy. It is delimited by Molise region in the north-west,
Campania end Basilicata regions in the west and it is washed by the Adriatic Sea in the east and north part
and by the lonian Sea in the south (Fig.1). The surface is 19.540,9 km?2. Apulia region is divided in 6
provinces: Foggia (7.008 km?2), Barletta-Andria-Trani (1.543 km?2), Bari (5.138 km?), Brindisi (1.839 km?2),
Taranto (2.437 km?) and Lecce (2.759 km?). As a whole, the Apulia region represents the 6.5% of the
surface of Italy.

Molise

Adriatic Sea

Campania

Basilicata
Legend
Perm?nent crops
Ftuittrees
B oiive groves
B Vineyard i

lonio Sea

100

Figure 1: Location of the main areas of land cultivated with permanent crops in Apulia
region and its main geographical characteristics

Apulia region has about 4 millions of inhabitants and it is among the most populated regions in ltaly.
Agriculture plays a prominent role in the economy of the region. It is a very intensive and modern
agriculture that allows the region to be among the first in Italy for the production of several products. It is
the case of durum wheat and tomato in the Foggia province, in addition to the of olive oil, with its
estimated 50 million olive trees, as well as vineyards. It also holds a leading positions regarding the salad,
artichokes, fennel, cabbage, celery and oats vegetables. Puglia held an ancient primacy in almond
production, now gone down despite attempts to establish modern almond orchards on the Californian
model. Specific areas report the success of fruit crops such as peach and kiwi.

The farm structure in the Apulia region is quite heterogeneous. Large, specialized or even super-intensive
plantations (with very high plant density served by a permanent dripping irrigation system) could be placed
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side by side with traditional plantation (with fewer plants per hectare in a crop mixture with pasture). On
average, the farm size is very limited (approx. 5 ha), and this trend is further emphasized considering tree-
farms as compared to farms with herbaceous and industrial crops.

Figure 1 shows the location of permanent crops in Apulia region according to Corine Land Cover 2012
database. As regard to olive groves, Apulia has the 33% of the national surface (approx. 355,000 hectares
over a total of approx. 1 million hectares at national level — 2010 Census data). As regard to vineyard,
Apulia has the 15% of the national surface (approx. 100,000 hectares over a total of approx. 600,000
hectares at national level — 2010 Census data) (Table ).

Table 2: Surfaces (ha) of utilized agricultural land devoted to fruit tree crops in the Apulia region.

Geographical areas Olive grove Vineyard Citrus | Other fruit
trees

Italy 1,077,467 610,160 126,415 399,161
North-West of Italy 13,267 69,879 89 47,840
North-East of Italy 8,367 150,771 36 115,228
Center of Italy 185,882 90,893 665 56,064
South Italy 696,049 169,198 51,998 123,103
Apulia Region 355,446 94,585 9,015 33,279
Foggia 47,011 23,384 308 2,436

Bari 80,446 15,910 355 21,113
Taranto 33,917 21,177 7,652 1,382
Brindisi 67,029 8,854 144 3,477
Lecce 93,476 7,271 533 428
Barletta-Andria-Trani 33,567 17,987 25 4,443

Isole 173,903 129,420 73,628 56,925
Puglia / Italia (%) 33,0 15,5 7,1 8,3

Numerous studies and analyses have been carried out over time, aimed at a regional quantification of
biomass availability from fruit tree plantations (as well as from other cultivations and activities). Some of
these assessments refer to specific and narrower geographic areas, others refer to the entire regional
territory. We would like to refer, here, to a study conducted by the Agriculture Department of the Apulia
Region entitled "Regional Data Bank of Biomass Potential in Apulia" published in November 2012 in the
framework of the national PROBIO project “Actions to promote the use of biomass for energy. Pre-
feasibility studies for the identification of agro-energy districts and for value chain projects". Specifically, a
careful assessment of the most significant biomass sources on the regional territory was carried out. The
potential of biomass (both crop residues and dedicated energy crops) was determined based on the
specific vocation of the territories. The obtained database allows deriving quantitative information on the
availability of different types of biomass. Info at municipal scale is the minimum data set. Larger scale info
are obtained through aggregation. The data bank is considered a very useful information in order to
accurately size the supply area and properly design the bioenergy value chain in the territory, according to
the current regional legislation (Resolution of the Regional Council of 13 November 2012, No 2275).
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Considering the previously introduced report, the following tables have been prepared. Table 2 refers to
the amount of pruning of olive groves present in the region, divided by province; Similarly, Table 3 refers to
the amount of pruning obtained from the vineyards as well as to the uprooted wood.

Table 2. Biomass quantities of pruning that can be obtained from olive groves in the Apulia region. For
the distinction between gross and net value (technical and economic), refer to the text. (Source: Project
Report PROBIO “Banca Dati Regionale del potenziale di biomasse in Puglia”)

Districts Unitary Gross amounts Technical Economic
amounts net amount net amounts

t/ha t/anno t/anno t/anno

Foggia 3.0 157,473 110,484 110,484
Bari 3.2 398,525 262,993 262,993
Taranto 24 84,540 63,423 63,423
Brindisi 2.2 145,600 105,788 95,210
Lecce 2.5 240,884 192,707 173,500
PUGLIA 1,027,022 735,395 705,610

Table 3. Biomass quantities of pruning that can be obtained from vineyards (both pruning and uprooted
wood) in the Apulia region. For the distinction between gross and net value (technical and economic), refer
to the text. (Source: Report Progetto PROBIO “Banca Dati Regionale del potenziale di biomasse in Puglia”)

Province Unitary Unitary Gross Technical Economic Technical Economic
amounts amounts amounts of netamountof net amounts net amount net amount

Pruning from  Pruning from pruning pruning of pruning of uprooting of uprooting

wine grape table grape wood woods

t/ha t/ha t/anno t/anno t/anno t/anno t/anno

Foggia 3.6 4.3 154,902 122,918 116,772 25318 24052
Bari 3.0 4.9 147,335 103,674 98,490 25997 24697
Taranto 2.8 43 135,879 98,668 93,735 26442 25119
Brindisi 2.9 4.0 56,998 44,495 42,270 11113 10558
Lecce 2.9 4.0 37,920 30,336 28,819 7435 7063
PUGLIA 533,034 400,091 380,086 96,305 91,489

Tables show the unit values of biomass (expressed in tonnes per hectare), gross and net quantities. Net
guantities are different from the gross quantities because of the reduction due to the technical efficiency
assigned to the mechanization of the harvesting procedure. The field accessibility and its practicability by
the harvesting machines is also assessed. Lastly, the net economic availability takes into account possible
alternative uses of the same biomass feedstock, different from energy conversion.

From Tables 2 and 3, an approximate energy estimate can be made which, theoretically, would be possible
to generate if the entire amount of available biomasses was directed at this purpose. Summing up the
actual availability (approximately 700,000 tonnes per year of bulk, 380,000 tonnes per year of trusses and
finally 90,000 vines planting), there is a total availability of 1,170,000 tonnes per year.
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Assuming a (lower) calorific power of about 18.5 MJ / t, this corresponds to 5.14 MWh / t. Consequently,
the gross energy production is thus 1.17 * 10°t / year * 5.14 MWh / t = 6 * 10° MWh / year. Considering an
electrical generation efficiency of 30% this means an electricity production of 1.8 * 10° MWh / vear,
corresponding to an installed power of 225 MW. The obtainable electricity production would be able to
cover the electrical consumption of about 700 thousand households (considering an average household
consumption of 2,700 kWh / year). Differently, if we were to target biomass to thermal energy production,
with an efficiency of 80%, the total energy production would amount to 4.8 * 10° MWh / year, or 600 MW
of installed thermal power.

As it can be easily seen, the just presented numbers are remarkable and could contribute significantly to
replace the use of fossil-fuels and allow the consequent reduction in GHGs emissions.

The Apulia Region in 2007 approved the Regional Environmental Energy Action Plan (PEAR) which contains
strategic energy targets assuming a ten-year time horizon. Is therefore the right time to update the PEAR
with respect to a subsequent programming period.

The regional energy planning pursues general goals of reconciling the demands for an economic and social
development with protecting the environment and the landscape, as well as preserving natural and cultural
resources. On September 18, 2010, the National Guidelines for the Authorization of Renewable Energy
Plants were published. The Apulia region timely implemented these guidelines into the regional legislation.
Areas not suitable for the installation of biomass plants and renewable energy installation were identified.
Finally, DGR N°. 3029 of 30 December 2010 was concerned about the rules to obtain the energy plant
authorization.

The APPR sector (i.e. fruit tree pruning as well as the wood from plantation uprooting) is part of the wider
bioenergy sector, which, in turn, is framed in the so-called RES (Renewable Energy Sources) sector. With
reference to the feedstock used, the sector can also be included within the framework of the “biobased”
activities, i.e. the whole technologies focused on the use, transformation and conversion of biomass into a
broad spectrum of final products (not only energy but also “biomaterials” and “bioproducts”, especially
high added value final products).

The APPR biomasses here considered are “residual” feedstock; in other words, they are obtained as a waste
of the processes of periodic care and maintenance of fruit tree crops. This, at least potentially, makes the
supply chain much cheaper than dedicated energy crops. Starting from a “residual” rather than a “product”
of cultivation, the cropping costs assigned to it are cancelled and the energy and emissive costs zeroed
(because entirely charged to the “product” and not to the “residue”). In addition, addressing pruning to
energy conversion enable to “avoid” the costs related to residue management operations. This increases
the economic viability of cultivation. Finally, in case pruning is supplied to the market as a biofuel, this
feedstock would also allow an additional income, complementary to that due to the ordinary agricultural
production.

Structuring an APPR value chain consists of a plurality of operators, comprising harvesting, transporting,
storing and finally converting these biomasses into energy. The economic advantage that each potential
operator is retrieving along the value chain by including its specific service depends, apart the initial
feedstock value, on the added value of the process or service provided by the operator, and the cost-
effectiveness of the process itself (especially considering the economies of scale that could be generated).
In case the unitary added value was particularly narrow, the process could only be feasible if the quantities
at stake were sufficiently high, thus providing the whole operation would be economically viable, i.e.
capable of generating sufficient profit margins.

The cases of supply chains centred on APPR biomass are rare in the Apulia region, although several
stakeholders are highly interested and ready to take action, as it was clear by the meetings organized in
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2016 in different regional areas, where a wide participation of potential actors of the value chain was
always recorded.

The range of business types involved includes both the agricultural and industrial sectors, as well as the
midway sector connecting the first to the second, consisting of a number of agro-industrial enterprises.
Let's briefly study the composition of these sectors.

With reference to the agricultural entrepreneur, the most striking potential involvement is among the most
renowned entrepreneurs, the ones that can rely on a wider business base, a larger economic growth and
greater investment opportunities, predominantly inspired by the strategy of productive diversification.
Agro-energy is a preference for younger, more dynamic, open-minded, economically solid, professionally
developed farmers, more involved in the socio-political dynamics of the territory in which they operate.

In the region, this category of farmers is large and well represented, but certainly, it is not the most
significant segment of agricultural entrepreneurs. For the most part, farmers are made of small direct
growers. Very often, this category individually accounts for a too limited farmland to mobilize a significant
volume of biomass feedstock to be collected and sold. Direct growers, therefore, have the chance to take
part in structuring agro-energy supply chains only through the collective intermediation operated by the
“category associations” or also through the “agricultural cooperatives”, the “agrarians consortiums”, or
“producer organizations” the small companies are adherent. In this case, the good level of aggregation of
the participating companies allows to reach the relevant quantities of biomass assigned to the collective
structure.

Usually, the cooperative or consortium is pre-existing to the agro-energy initiative and it ordinarily
manages the agro-food processing activity starting from the products provided by the members. Thus, for
example, “social wineries” carry out the winemaking conferred by the associated farms, similarly, the
“cooperative olive mills” provides for the production of extra virgin olive oil starting from the olives of
adhering partners. These are the two productive realities (linked to the APPR type of biomass) which are
largely spread in the region; many others, of a similar type, could be included.

Considering the agro-food transformations, significant energy consumption (both thermal and electrical) is
related to the production process itself. In these cases, the supply of residual biomass (APPR) by the co-
operative members may be able to fully satisfy the energy needs (self-consumption), thus allowing for
substantial energy savings. Any energy surplus (usually in electrical form) could be placed and distributed
on the national energy network (managed by ENEL or GSE). According to this model, therefore, each single
cooperative shareholder would not only conferred the primary product to be transformed (grapes into
wine, olives in oil), but also the residual pruning, the latter intended for energy conversion, in order to
relieve the energy costs incurred by the associative structure (cooperative, consortium, etc.).

Differently, the consortium or cooperative may decide to make a real additional investment, parallel to its
core business, by having an APPR biomass power generation plant that, by benefiting from favourable
incentive in the electricity prices, generates an additional profit, to that coming from the agro-food
business. In such a case, the cooperative or the consortium operates as any other economic entity that
develops an investment strategy to profit from its own capital and feedstock resources.

Large and varied is also the industrial sector that could benefit from the wide availability of APPR biomass
in the region. Once again, two broad categories should be those distinguished: the entrepreneurs directly
operating in the energy sector, by managing a biomass plants for energy from those companies that need
energy to meet their own energy requirements in carrying on their production process.

The first category is represented in the Apulia region by small, medium and high power plants. For
example, the Fiusis plant in Calimera (LE), with a electrical power of 1.0 MWe, exclusively powered by
pruning chips; The Enterra plant in Rignano Garganico (FG), with an electrical power of 13 MWe,
predominantly fueled with olive pomace and wood chips; the plant of Tozzi Renewables Energy, with an
electrical power of of 25 MWe, placed in S. Agata di Puglia (FG), predominantly powered with straws and
wood chips.
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These investments in the electricity sector were made at a time when tariff subsides reached an extremely
high level, without comparison in Europe. These types of industrial investment on the biomass front should
be considered very similar to other investments in the RES sector (i.e. wind-power and photovoltaic).

More difficult and gradual is the development of the second type of bioenergy production. In this case, the
objective is not simply the production and dispatching of electricity (often without the aim of any heat
recovering), but attaining a good level of energy autonomy (self-supply), thus achieving high levels of
energy efficiency and self-consumption. In this case, a more developed business concept needs to be
worked out, namely a concept where both energy producers and consumers are closed one another (or
they are just the same entity), designing the operation of the industrial plant through the realization of an
“energy island”. This objective is even more important if we consider the high degree of inadequacy of the
national electricity grid and its limited performance, factors greatly emphasised by the progressive
integration of irregular and discontinuous renewable sources of electricity (i.e. wind-power and
photovoltaic).

There are many types of industrial firms that could self-supply energy. Industrial furnaces and kilns, boilers
for steam generation, dryers, refrigerators, etc. Where these productive activities are all in the same
industrial area (ASl zones or PIP areas, for example), it would be possible to carry out an ecologically
equipped and energetically autonomous area. These areas may be capable of jointly managing
infrastructures and a number of essential services (waste management, feedstock recycling, water
treatment, emissions control, etc.), not only by obtaining maximum savings, but also by adopting the most
appropriate technologies to safeguard the environment. This collective dimension should be a very
important objective that should be properly promoted by the public administration.

Basically non-existent, in the Apulia region, cases of collective heating, for example on a municipal scale.
Mountain communities, whose climatic zone is causing a prolonged use of thermal plants, would greatly
benefit from these collective facilities, mainly directed to the thermal conditioning of public buildings such
as schools, swimming pools or municipal gyms, libraries and public offices. These initiatives, quite common
in the areas of the Alpine Arc and the Tosco-Emilian Apennines, today, are completely absent in our
territory. A long and activity of awareness rising is needed to overcome these obstacles.

There is nothing left than to deal with the industry “connecting” the APPR biomass supply sector (agrarian
pole) and the energy conversion/utilization sector (industrial pole). This sector makes up a number of
companies able to provide specific and particular services, and to meet the complexity of logistical
requirements related to biomass supply.

First, we have to refer to the mechanical companies operating “on behalf of third parties” (i.e.
“contractors”). Regardless of the organization of pruning harvesting and conditioning, very often these
companies, at least originally, are farms that progressively specialized in mechanization. They carry out
farming operations for the benefit of other farms. Fruit tree pruning and the “disposal” of its residues are
often accompanying this “portfolio” of mechanical and agricultural services. In some cases, this specific and
particular task (fruit tree pruning and pruning management) has taken priority and dominance over others,
justifying a progressive extension of the activity that may consist of storage and subsequent pruning
processing to produce wood pellets or briquettes.

Today, the innovation of mechanical technologies offers a variety of collection, packing, or trimming
solutions for pruning residues in the field, which greatly facilitates operations and significantly reduces
costs, thus encouraging start-ups in this sector. Some mechanical companies specialized in the construction
of these types of machines (an evolution of common mulchers and packers) also operate in our region and
have a growing extra-regional credit. The presence of companies operating in the field of biomass storage
is also gradually developing. One of the very restrictive constraints of the APPR industry is the sharp
seasonality of pruning availability due to the need for a continuous and regular biomass supply throughout
the year. In this respect, it is necessary to provide biomass “platforms” dedicated to the storage and
conditioning of biomasses, so that they are secured (avoiding the risk of fire), well-preserved (to avoid the
loss of calorific power), well dimensioned according to standard, regular and homogeneous criteria, to
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ensure optimum energy use. These platforms, at least in our region, are often the result of the
specialization by companies that traditionally operate in the market of olive pomace, olive kernel, almond
and nuts shells, firewood, etc.

Of particular interest is also the biomass plant sector, characterized by increasing small-size plants, easy to
install, more technically reliable, showing high performance and stringent emission control. It is obvious
that, in the absence of reliable energy conversion technologies, the whole chain would remain without an
outlet and its development would be precluded.

The creation of new biomass supply chains (and APPR biomass in particular) cannot ignore the agricultural
component from which the supply of fuel is dependent. Far from considering the agricultural sector a mere
feedstock supplier, one should imagine the development of an agriculture value chain that comes to the
supply of a biofuel as a final product or an energy carrier or even the full energy service accomplished. This
objective would allow an adequate deepening of the value chain (from a mere agricultural supply chain to a
comprehensive agro-energy sector) and the internal (i.e. intra-sectorial) intake of the resulting added value.
This would mean promoting a strategy in line with the objective of an integrated rural development, i.e. a
socio-rural development. Apart from agriculture or forestry, it is the rural population as a whole that
provides its energy needs, relying on local resources, managing them directly and locally. Agricultural
cooperatives, therefore, give rise to biomass management structures that convert raw materials into final
energy products, for self-consumption or energy supply of municipal public facilities or communal industrial
site. This is the ideal reference model. In reality, energy investments are predominantly, if not exclusively,
private, and in most cases the agricultural sector is like a mere feedstock supplier. Therefore, no
advantages from the high energy tariffs are obtained by farmers, considering that such tariffs are often the
only reason why the investment is carried out by private investors.

Focus groups with stakeholders in different areas in the Apulia region, as well as individual meetings with
numerous entrepreneurs, made it possible to capture ideas, opinions and beliefs of all those potential
actors of the APPR value chains. APPR chains. A comprehensive interpretative framework has been
progressively defined, together with the factors that can significantly influence the structuring of APPR
supply chains, the difficult in the take-off of bioenergy initiatives in the region, and the necessary
conditions to make this happen.

The general evaluation is that the influence of non-technical limitations would be even more significant
than the complexity of the technical constraints.

Firstly, the realization of the “focus groups” has surprisingly shown that potentially operating
businesspeople do not have good knowledge of each other; therefore, often it is not possible to establish a
functional relationship between businesses, aimed at structuring a bioenergy supply chain. The meetings
(both collecting or bilateral) were of particular relevance in creating a previously non-existent, or very
random stakeholders' network. This is a first important contribution to be drawn to the initiatives
undertaken by the "uP_running" project in the region.

A factor that can greatly influence the ability to activate bioenergy value chains is the commercial value
that APPR biomasses can achieve and therefore the willingness to buy these kind of biomass from the final
consumer at an acceptable price for the farmer. In fact, if pruning collection procedures are merely
considered a waste recovery or simply a “disposal” of residual material, this means that the farmer has
nothing to claim in economic terms. Conversely, if the collection operation is directly linked to an activity of
energy conversion, then the farmer's interest is certainly to consider pruning as a source of supplemental
income. Territorial experiences are still too limited to assert that the latter hypotheses is the leading one,
while, unfortunately, the former is still the current practice (apart from few significant exceptions).
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However, some experiences of “short” supply chain, closely related to energy self-consumption of
cooperative or consortia allow the spreading of an innovative concept of pruning-to-energy as an additional
business. On the other hand, the creation of “long” supply chains, where the agricultural entrepreneur is a
mere feedstock supplier, does not allow getting the right awareness about the intrinsic value of this residua
material.

Considering the opinions expressed by farmers, the reluctance towards a regular pruning harvesting is
based on two different approaches. On the one hand, some farmers regard pruning as a mere waste that
need to be disposed, being an obstacle to the regular and timely execution of ordinary crop operations.
This implies that the management of these residues is interpreted exclusively as an additional cropping
cost, to be kept to a minimum. This strong belief justifies the incorrect practice of pruning burning directly
in the field and on open-air. Differently, it is now unanimously recognized that this practice is completely
wrong in the agronomic key, even though it is frequently tolerated, even legally. Quite often, phytosanitary
reasons of plant protection are the reason why burning is a so frequent practice, even when these reasons
do not have a real base or are overwhelmingly emphasised.

On the other hand, a second approach is offered by those farmers more technically advanced that are
considering pruning as a resource to be valued in the ecosystem key, particularly to replenish or safeguard
soil organic matter. In this sense, the technique of shredding and spreading lignocellulosic residues, thus
resulting in a mulching layer, protects the soil from erosive phenomena by intense rainfall, excessive
surface water evaporation, unwanted competition from weeds, preserves soil moisture and soil structure,
allows a gradual humus enrichment, a good soil permeability and water conductivity. In many cases, this
practice is closely associated with a “conservative” soil management, predominantly focused on minimum
tillage or even no-tillage, and on soil cover by grass. In these particular cases, pruning removal and their
energy use is not considered a fitting management of olive grove or vineyard. Although these latter
techniques are more favourable with respect to the former (which instead imply the improper burning of
pruning), it remains to be noted that a proper soil management able to simultaneously guarantee the
removal of pruning and an effective safeguarding of the soil organic matter level is possible. This may
happen on condition that a balance between organic supply and removal from the soil is respected, for
example by performing organic fertilization as an alternative to mere mineral applications.

It could be assumed that techniques of pruning collection and first conditioning (from the field to the
storage site) constitute a still complex procedure, thus limiting the organization of the supply chain.
However, technological improvements were significant, especially in recent years, whereby two different
organizations of the collection yard are recognized. The first model is baling, while the second one is
shredding. Preliminary, windrows arrangement of pruning is requested. This operation can be fully
mechanized. Deciding whether to proceed with baling or shredding does not simply have a direct logistical
implications at the field scale, but is also has important consequences in the subsequent stages of
conservation and pre-treatment of biomass before the energy conversion stage. In fact, it is possible to
shred pruning preferably when humidity is sufficiently low (less than 25%). In this case, the storing
accumulation of shred wood biomass will not meet degradative processes that are easily triggered with a
still high humidity level. By contrast, baling does not press the woody material to a degree comparable to
shredding and, in any case, it permits air circulation even when the bales are stacked in the storage site.
This allows pruning to be harvested even when their humidity is still quite high (even at 40%). Therefore,
considering shredding, pruning collection procedures are more critical but they can be faster and larger
qguantities of wood residues can be transported. By baling, however, it is possible to start collection
operations in advance, relying on the fact that the biomass will lose humidity even during storage;
however, the operations proceed more slowly and require higher handling. if compared to the simple
shredding-loading combined operations in the previous case. These observations should be related, then,
to the specific type of fruit tree plantation (number and distance between trees, frequency of pruning, field
accessibility, etc.). These are all factors that may differently modulate the harvesting system. In the hardest
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conditions, in fact, residues can be brought at the field edges, near the roadway, and harvested with a
rudimentary mechanized system (bucket lifter and mechanical press, etc.).

The marked seasonality of pruning availability implies an efficient logistic organization of collection
procedures (condition easily provided by companies operating on behalf of third parties), but also the
possibility of a long-term storage. Therefore, the presence of a specialized platform for biomass storage is a
requisite. This kind of “infrastructure” is still lacking in the region but it could be easily accomplished if
some companies already operating in this sector, for example companies specialized in selling olive
pomace, olive stones or pits, almond shells, etc. decided to expand their activity also including the wood
biomass category.

Italy and, in particular, the Apulia region, are characterized by a high level of pellets consumption, energy
products widely imported not only from north-eastern European countries, but even from Canada and
United States, thus generating a large business volume. Reaching higher levels of domestic demand for
pellets would therefore be a major interest in balancing the import-export ratio. Pellet is therefore a final
market product of large use for which a number of agricultural entrepreneurs are investing. Being able to
obtain a competitive local product compared to that of import is not an easy task, mainly considering two
orders of problems. The first is to cope with the productive activity carried out in countries where woody
biomass availability is very high, considering the vast forest resources they have. The large wood spatial
density observed in these countries led to the establishment of highly mechanized and efficient supply
chains, characterized by a very high level of commercial competitiveness (due to the maximum shrinkage in
chain costs). The second reason lies in the fact that the locally available feedstock (i.e. pruning) does not
have the same qualitative characteristics of wood from forestry (an increased ash, lower calorific value,
more irregular pieces of the shredded wood, less wood density, etc.). This last set of factors affects, at least
partially, the commercial value of the product obtained which, in theory, should be sold at a comparatively
cheaper price. Some difficulties may therefore arise from the production of pellets, notwithstanding the
strong interest that this productive activity is gaining in recent years. In this respect, the term “agri-pellets”
indicate a lower quality pellet obtained from wood crop residues than that of forestry origin. The lower
quality makes it particularly suitable for supplying industrial boilers and larger plants, rather than heating
plants for domestic uses. In the latter case, in fact, the quality of the combustion (and therefore the quality
of the fuel) is an essential condition for the installation of boilers inside environments where man is very
frequently present.

With respect to energy conversion of biomass, and with particular reference to thermochemical processes,
combustion is to be considered a technology that has now reached high levels of technological maturity.
Differently, alternative processes such as pyrolysis and gasification are commercially less reliable and, on
many occasions, they still do not offer full guarantee that a long-term investment (at least twenty years)
should provide. The most critical technical aspect is the need to obtain a sufficiently “clean” syngas to feed
properly the motor generating electric power. Filtration and washing processes are available, but
specifically considering small-size plants, they are still costly and also require some technological
improvement. In the last few years, some advantages has been detected in promoting plant “scalability”,
i.e. the commercial availability of small scale installations (down to a few tens of kilowatts). A strong
impetus to this evolution has been given by the modulation of the tariff subsidies to electricity that are
increasing in reverse correlation to the electrical power of the plant.

Considering the last 15-20 years, the tariff advantage granted to electricity by RES has been a powerful
leverage for the development of the sector. On the other hand, this has shifted a disproportionate interest
on electricity generation, neglecting almost entirely the thermal sector that was not able to express its
potential as desired. Moreover, an unbalanced tariff system in favour of electricity has certainly stimulated
the industrial take-off of the sector, but it has also determined a very high level of discrimination between
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large entrepreneurs and smaller ones. Large businesses were immediately able of operating large
investments, while smaller and less organized entrepreneurs did not seize these opportunities, at least with
the requested readiness, even if they were proposing smaller sized bioenergy models and better suited to
the territorial context. On this front, municipal, provincial, LAGs, associations and other territorial clusters
should have had a more effective organizational and coordination action, in order to better support
initiatives and projects with a remarkable social characterization. Because of this discrimination (medium-
high size biomass plants vs. small size plants), the resident population considered these investments in the
biomass sector as extraneous and exogenous initiatives, thus seeing these projects as a kind of
“aggression” to the territory. The possibility that the RES promotion measures could represent a great
chance for the agricultural and agro-industrial sector was momentary lost. This vision, still to be
implemented, is supporting the making of suitable non-food value chains, according to a distributed
generation model, also offering services in line with the needs of local development.

At this stage, we have to deal with a “restart” (after the "frenzy" of wind-power and photovoltaic), this time
focusing on energy models more responsive to the needs of the territory. By overtaking the previous
pioneering phase, exclusively focussed on a few but significant large power plant installations, now is the
time for a distributed renewable form of energy, very close to the demand site, integrated into the
manufacturing fabric of companies, with higher levels of efficiency.

The use of RES has a relatively recent genesis; only in 2002 (15 years ago) ltaly has undertaken the
commitment of achieving the objectives set out in the Kyoto Protocol, which entered into force on January,
2005. To attain these objectives, the national legislator enacted new lows to simplify and speed up the
authorization procedures for the operation of RES installations. In particular, Legislative Decree no.
387/2003 introduced, by art. 12, a “unified” authorization procedure for the regions, to be carried out
through the so-called “service conference” and to be concluded within 180 days (subsequently reduced to
90 by Legislative Decree 28/2011). The specific discipline of the procedure was defined by guidelines that
would ensure the correct installation of the plants in the landscape (in particular considering wind-turbines
and photovoltaic plants). The guidelines from the State were finally issued with the Ministry Decree 10
September 2010, after seven years from the launch of the Legislative Decree 387/2003, and transposed by
the Apulia region by the Regulation No. 24 of 30 December 2010.

RES installations, therefore, showed a rapid expansion; this was due, on one hand, to the considerable
advantage of the incentive schemes, set by the national government; on the other hand, to the lack of rules
and guidelines on the localization criteria of the RES plants. In particular, what was lacking was of an
adequate planning framework ensuring that the territorial carrying capacity was respected.

Shortly, it is possible to point out that the bioenergy sector (and therefore also the APPR energy sector ), in
the region, was strongly affected by the huge diffusion of other RES (wind-turbine and photovoltaic)
according to the following characters:

- The entry of the new RES into the market and the territories was “de-regulated” and strongly encouraged
by the State legislation and central institutions. This was done in the absence of any form of planning and
coordination at local level.

- The existence of gaps in the State system and the lack or delayed adoption of criteria for the correct
installation of the RES plants and the maintenance of the territorial carrying capacity made the
interventions of the Apulia regional administration very urgent in terms of subsidiary function.

- Such interventions carried out by the Apulia regional administration concerned the RES subjects in its
various aspects: from the landscape and environmental integration of the plants, to the authorization
procedures, to the assurance of the reliability of the new RES operators and their industrial projects, etc.
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- Despite the subsidiary function of the Apulia regional administration on the gaps in State legislation, the
realization of RES plants in the territory grew at an incredible rate. Local institutions have still difficulties in
preventing this “rush”, pursuing a more harmonious and coordinated development of the sector that takes
into account the vocation of the territories.

This has led to a critical review of the previous regional energy plan (PEAR) and to check its original
objectives, particularly in light of the intense RES development processes observed in recent years. It is
therefore inevitable that there is a general need to re-calibrate the strategic development lines formerly
identified, especially considering the absolute prevalence of wind-power and photovoltaic installations.
Within this critical picture, biomasses have not fully demonstrated their potential and maintained a limited
development. Even in this case, investments not harmonized with the territory usually prevailed, in some
cases focused on the use of imported feedstock (e.g. vegetable oils produced abroad) that have
progressively eroded that originally "greenness" attributed to the sector.

The State discipline, its articulation at regional and provincial levels (especially considering the plant
authorization procedures), the difficult coordination among several local offices, each referent of a
particular aspects regarding the project evaluation (historical, cultural, naturalistic, environmental,
landscaping, agriculture, public health, etc.) have made the procedures very complex, very uncertain,
almost totally unpredictable, extremely time consuming. All this fact discourages and inhibits any
investment in the sector, once again discriminating between entrepreneurs that can face a complex and
risky authoring process, compared with those who, on the contrary, give up in advance, even if their
investment proposal could show remarkable harmonization and respect for territorial vocations than those
presented by investors that are more “aggressive”.

With reference to the framework outlined above, it would be courageous to propose a drastic regulatory
simplification, capable to establish an effective dialogue among the different sectors of the public
administration (economic and production activities, environment, agriculture, infrastructures, offices of
administrative procedures, etc.). While the technical, environmental and public safety requirements that
each new installation must satisfy should be severely checked, procedures need to be streamlined, many
interpretative nodes about the rules should be solved, redundancy eliminated, contrasts and divergences
between administrative offices involved finally clarified, etc. This very difficult task can be promoted only
by an explicit and determined “policy”, knowing the great difficulties that such an operation will require.

In recent years, despite the above-mentioned difficulties, a potential recovery of investment opportunities
in the sector was observed. Today, both in the economic and in the technological front, we see more
secure conditions and more robust prospects of investments, even though without that great tariff support
which, on the other side, strongly "distorted" the energy market in recent years. After the "frenzy" that
marked the first years of the RES development in the Apulia region (10-15 years ago), it is now the time for
investments that are more aware, meditated, calibrated in relation to the feedstock territorial availability
and to the social needs to be satisfied. As soon as possible, these conditions could actually stimulate a
recovery in investments, which are now stagnating since about 4-5 years.

The current technological offerings include a wider range of generating powers, even with significantly
lower generation sizes than those available only a few years ago. More attention to the combined
production of electricity and heat (cogeneration), more stringent control in the environmental performance
of the plants are observed. This more dynamic market condition and the severe economic recession in
recent years have also favoured a significant fall in plant investment costs and a downsizing of the scale
economy effects (which was responsible of a severe penalty of the small-scale installations compared to
the largest ones in terms of capital investment required per power unit installed).
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Regarding the cost of the fuel feedstock, unfortunately a stable and well-structured biomass market is still
lacking, although commercial exchanges of different forms and types of ligno-cellulosic biomass started to
grow and intensify. Therefore, the first biomass price trends and benchmarks, useful for making some
economic feasibility assessment, are now unofficially available.

There are numerous energy end-products (or energy carriers) very similar to wood chips from pruning
which could serve as a substitute. As a result, these products provide a comparable price reference with
respect to the product of specific interest. It is quite obvious that the market penetration of bio-fuels
potentially substitutes for wood chips obtained from pruning is a competitive and threatening factor, in so
far as the market price of these alternative products is decreasing (that is, it is more and more cost-
effective). Analogous reasoning is the comparison between local pellets and import pellets. Pellets, unlike
wood chips, have very precise market references, today, and comparison (always in terms of benchmark
values) is a technically coherent operation.

Hereinafter, we will refer to the indicative prices recorded in the Apulia region for the most commonly used
solid biofuels. Firewood is sold at a price between 110 and 130 € per ton. Small cylindrical pruning bales
(with a unit weight of about 30 kg) have a selling price of 2.5 € one, approximately, which results in a price
of about 75 € per ton. The Al pellet, on the other hand, is sold at a price ranging 230-350 € per ton. As we
can see, the increase in the average price of fuel also increases the price variability, given the influence of
the technological process applied.

Wood chips, therefore, have an average cost of about € 60 per ton. It is quite obvious that the quality of
chippings significantly influences this evaluation. For example, its price could be affected by humidity, ash
content (influenced, for example, by the presence or absence of bark), the average size of the chips and
their dimensional regularity (the presence of oversized chips can greatly affect the regular use of the fuel in
some biomass plants). Almond shells have an average price of about € 150 per ton, while the olive pits or
stones obtained directly from olives (before milling) or from the olive pomace (after milling) have a market
value of approximately € 190 per ton. Exhausted (oil free) olive pomace are sold at about € 100 per ton.

It is obvious that the most correct way to make a price comparison is to refer not to the unit biomass
weight but rather to their corresponding unitary energy value, which is the ultimate purpose for which that
fuel biomass is purchased.

According to this coherent comparative reference unit, wood chipsis, is by far, the cheapest fuel, both
considering biomass fuels and fossil fuels. Chips B (M50), in fact, costs about half of the cost of firewood
and is three times cheaper than the Al pellet. Chips A2 (M35) is almost three times cheaper than
agricultural methane and nearly five times cheaper than heating oil.

This condition of strong economic convenience is confirmed over the last decade, and even earlier. Biomass
prices are particularly stable over time, unlike what has been observed with fossil fuels, which, on the other
hand, are heavily affected by fluctuations in oil price, in particular because of the periodically occurring
geo-political crisis.

Strengths

S1. Agriculture is a regional economic driving force. The regional agricultural sector is a major sector of the
Apulian economy, from which a significant part of regional wealth originates, despite alternate periods of
crisis and a certain degree of persistent and general backwardness. There are, however, areas of excellence
in which national and European conditions of primacy are shown. In the most efficient, most innovative and
more developed parts of the agricultural and agro-industrial sectors, the hypothesis of meeting and satisfy
the company's energy consumption by using biomass fuel from APPR could be a particularly attractive
investment option. The underlying strategy is to reduce the dependence of agriculture on the use of energy
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resources of "fossil" origin and to increase the level of energy autonomy as well as the efficiency of energy
use.

S2. Wide availability of APPR biomass and high territorial density of pruning residues. As mentioned in the
first paragraph, Apulia is one of the Italian regions characterized by the highest concentration of olive
groves and vineyards, to which other types of fruit trees (such as peaches, apricots and almonds) are also
associated. This is a key pre-requisite in the development of agro-energy chains focused on the use of
pruning residues. In particular, more than the total agricultural land involved, the main positive factor for
biomass supply is the high spatial densities of pruning. A higher pruning spatial density, indeed, reduces the
spatial radius of the supply basin and, therefore, it allows significant cost savings in the handling and
hauling operations of wood residues, as well as in the GHG emission costs.

S3. Development of olive-to-oil and grape-to-wine value chains as a "springboard" for agro-energy supply
chains. As a corollary to the previous point, among the strengths it is useful to highlight the remarkable
development of the value chains downstream grape and olive production, i.e. the production of extra-virgin
olive oils as well as the winery sector. It can be considered that these are agro-food sectors potentially
associated with agro-energies as they allow the recovery of additional feedstock, or by-products, which
integrate the availability of pruning for energy purposes. For example, olive pits, and virgin or exhausted
olive pomace, are both considered very interesting biofuels, today, which may be considered
complementary to pruning. Similarly, but with regard to the winemaking process, by-products such as
marks and lees may also have an energy target. This integration between "contiguous" sectors and the
ability to meet the energy needs of the agro-food processing itself could be an important element for
leveraging new bioenergy supply chains.

S4. Presence of mechanical "contracting" companies operating in the territory. The presence of
"contractors" offers to farmers the possibility to rely on these types of agro-mechanical companies to carry
out the work of collecting and first conditioning the pruning. This allows the farmer to be released from
these kind of operations because, considered the limited extent of the plantation fields or the lack of
specific harvesting equipment, they are not able to carry out these operations autonomously or cost-
effectively. Entrusting the cultivation operations to the service offered by contractors is a common practice
in the region. This allows contracting companies to reduce the immobilization of their capital (due to the
purchased machinery and equipment). Conversely, agro-mechanical companies often have a highly
specialized machinery park that could also be suitable for shredding, baling, and collecting pruning,
according to the harvesting model that is logistically more effective for the required operations.

S5. Possibility to implement the "multifunctional” model of agriculture. The concept of agro-energy system
is in line with the "multifunctional" type of farming, now identified as a European reference model. The
"multifunctional" objective is to diversify agricultural activities, to multiply income opportunities (also
through non-conventional activities but functionally related to farming), and to deepen productive value
chains, with the aim of incorporating business profits into added value products obtained from the
transformation of raw materials into finished products. To this end, farms, cooperatives, consortia,
producer associations may aim to convert residual biomass into an energy carrier (wood chips, pellets,
briquettes, etc.). Alternatively, it would also be possible to directly handle an energy supply service (in the
form of heat or electricity), for example through district heating projects at municipal scale.

S6. Potential to strengthen the level of employment. Unlike other types of RES, the use of biomass for
energy purposes implies the structuring of an articulated supply chain with close territorial connections,
which needs the participation and integration of a wide range of professional, from the agricultural and
extra-agricultural sectors, capable of ensuring the mobilization, conditioning and conversion of biomass
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into energy. Numerous, therefore, are the workers who can participate in the supply chain and who,
directly or indirectly, can offer their professional contribution. This is a guarantee of the socio-economic
value of investments in agro-energy sector and the possibility that they can be a leverage of rural
development.

Weaknesses

W1. Poor knowledge about the possibilities offered by fruit tree residues. Apart some exceptional cases, in
general terms, there is no widespread awareness about the potential offered by pruning as energy carriers;
therefore, there are no frequent occasions for entrepreneurs to exploit this kind of residues.

W2. Complexity in structuring of a bioenergy value chain. The lack of awareness about the energy
potentials represented by the pruning (W1) is joint to the widespread fear that establishing a bioenergy
value chain is a particularly difficult task on the organizational level. In particular, since any agro-energy
project calls into question the coordination between a plurality of chain actors (each with its task to be
performed), the entrepreneur's centrality is greatly diminished as well as his/her prerogative to make
investment decisions. This need for a collective (or collegial) management hardly embodies the proud
autonomous attitude of many agricultural entrepreneurs.

W3. Mechanization of pruning management is a costly operation. Despite the remarkable technological
improvements recorded in recent years in the mechanization of harvesting and the first pruning
conditioning, logistical operations related to the pruning collecting and mobilization are still considered to
be difficult, costly, organizationally demanding and expensive (in terms of time to be devoted and labor
force to be engaged). In particular, this is a problem in smaller farms, where a relatively modest surface
does not justify a mechanical facility properly specialized in this type of operations. Hence, the greater
propensity to entrust this type of operation to agro-mechanical firms working as “contractors”.

WA4. The unit value of pruning biomass is considered to be very modest and, therefore, economically
unprofitable. The general skepticism regarding the possibility of establishing agro-energy chains focused on
the use of pruning is that the unit value of this type of biomass is too modest in comparison with other
types, such as forest biomass. If this is the starting point, any further biomass processing (collection,
compaction, transport, storage, etc.) is an additional cost to a low-value feedstock and to the final energy
product that, however, displays a limited appreciation in the market. In other words, it is considered that
the chain process must be particularly expensive to justify the availability on the market of an energy
product from the sale of which it is unlikely to recover the total amount spent.

WS5. A sustainable management should require crop residues to return to the soil and therefore not be
removed. In some agricultural contexts, especially those more technically advanced, it is assumed that the
systematic removal of crop residues may pose a risk to the integrity of agricultural soil quality
characteristics, with particular reference to its organic substance. There are many wine growers (mostly)
and olive growers (just a few) who are orienting the management of the orchard towards a system
generally referred to as “conservative agriculture”. The pivotal technology is represented by the drastic
reduction in the number of mechanical operations to the soil, up to the introduction of "no-tillage",
coupled with cover cropping, whether temporary or permanent. This management regime is therefore
unlikely to consider pruning as an energy carrier but as an ecological resource.

The implementation of an accurate soil organic matter balance, especially when farmer uses conservative
techniques, as well as limited but valuable organic inputs (as partial substitute of mineral fertilizers) could
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provide “win-win” solutions, i.e. the removal of pruning for energy generation and the simultaneous
restoration of the soil organic content that mineralize.

W6. Poor trust of industrialists in the commitments made by the farmer, and vice versa. Whoever invests in
the energy sector by making medium or large size plants needs to enter into supply contracts with a large
number of (relatively small-farm) farmers who should guarantee the sufficient supply of biomass (both in
quantity and quality). Such supplies must be ensured in the long run of the plant life cycle, i.e. at least 15-
20 years. The farmer may be inclined to guarantee the supply from one year to the next; differently, a long-
term contract is seen with little favor as it is too binding and uncertain about the possible market dynamics
(both in the energy sector and in the agricultural sector). This is why a distrustful tendency by the farmer in
engaging a so long contract is observed. Correspondingly, the industrial businessman is afraid that farmers,
from their side, are not respected the commitment they have made. These suspicions generate uncertainty
and can only be solved through the conclusion of contracts that provide different convenience and
guarantee clauses for both parties.

W?7. Uncertainty about investments. Still high perception of entrepreneurial risk. The above mentioned
difficulties are further worsen by still high investment costs, administrative uncertainties, very scarce
connection points to the electricity grid, frequent opposition from the resident population, etc. All this
difficulties defines a still highly undetermined and therefore risky framework that do not favors
investments and taking on long-term financial commitments. This happens despite frequent public capital
subsidies, tax breaks and tariff incentives. This is, therefore, a very confusing framework, presenting major
contradictions to be clarified.

WS8. Seasonality of collection and availability of residual biomass. One of the most obvious limitations that
may interfere with the realization of a biomass value chain is the seasonality in the operations of biomass
collection in the field. In particular, the pruning of vineyards and olive groves takes place from the period
following yield harvesting and can last until a period before the vegetative recovery of the fruit trees. This
means that, as a rule, the winter season is available. Being the available time very limited, it could be an
objective limitation to pruning collection, especially when the field size is very large or the company that
performs the work operates on a “contractor”, with a tidy schedule of interventions. Pruning residues can
be left on the soil, arranged in windrows, to facilitate subsequent collection, or stacked otherwise. The time
of stay in the field and the weather conditions (preferably dry with no rains) can allow a more or less
accentuated dehydration of wood. Collection techniques and logistics organization of the yard can
influence collection times; in fact, shredding more than packing would require dehydration of biomass
before harvesting.

Beyond the difficulty of pruning collection within a fairly limited time window, another difficulty is
stemming from the marked pruning seasonality, and therefore the need to manage a centralized storage
platform to act as a "buffer system" or "flywheel" between the concentrated harvest times and, on the
contrary, the more "diluted" and regular times of plant supply. Frequently, the supply facility does not have
adequate and sufficient space to ensure a single and centralized storage for all the required biomass all
along the year. This implies, consequently, the realization of temporary storage centers, before the biomass
is delivered to the final use center. This storage and supplying services could be managed by different kinds
of company: an agricultural company (preferably joint in a cooperative or a consortium), an energy
conversion industrial undertaking, or intermediary companies. The latter may or may not coincide with an
agro-mechanical company offering the pruning service collection. As you can see, business models can be
very variable in relation to socio-economic and technical conditions.

W9. Energy products obtained from pruning may not meet certain standard quality parameters. Common
and standardized criteria for classifying the commodity characters of the final energy products obtained
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from biomasses are progressively established where the bioenergy market is sufficiently developed. On the
one hand, it is necessary to provide a guarantee to the final consumer about the conformity to technical
specifications of the product sought; on the other hand, a full or simply partial compliance with those
qualitative criteria can affect the selling price of the product.

At regional level, the biomass fuel market is not yet sufficiently developed to be able to follow such evolved
market-based valuation criteria, whereby the energy product is often subject to exchange without this kind
of key information. Degree of moisture content, ashes, calorific value, average sizing of wood chips and its
sampling variability, are at the moment not specifically determined and declared in the local market. This
condition makes the actual commercial evaluation of the energy product quite uncertain.

Opportunities

O1. The "agro-energy" system adequately interprets the "multifunctional” model associated with
agriculture today. Rural development strategies implemented within the framework of the Common
Agricultural Policy (CAP) have become the cornerstone of the concept of "multifunctional” agriculture. With
this concept we refer to the possibility that agricultural activity is not exclusively intended for productive
purposes but it can intercept very broad and articulated needs that promoting social and economic
development. More and more these requirements belong to the sphere of ecological-environmental and
socio-cultural services. Some qualifying facets of multifunctional agricultural might be: environmental
protection and biodiversity conservation, landscapes modelling, touristic and recreational places and
activities, education and training of young people, health care and social assistance etc. In this wide
dimension, we also include the possibility that agriculture, rather than being a strong energy consumer,
aims to alleviate our energy deficit and to promote RES. Renewable agro-energy production is, in all cases,
regarded as a "connected" agricultural activity when it is "not prevalent" or it remains within a lower
economic dimension than the proper farming activity.

02. Bioenergy is a form of activity that is essential in the context of climate change mitigation measures. In
a strategically broad framework, investing the planetary scale, binding commitments (more ambitious than
the ones taken in the past "Kyoto Protocol") have to be made to limit the progressive global overheating.
Such a strategy should find immediate feedback at the regional scale. This is the main target, indeed,
focused by the updating of PEAR (the Apulian Energy and Environmental Plan), also identifying the "burden
sharing" to be adopted as a goal of the regional strategy for reducing GHG emissions. Most analysts, both
governmental and non-governmental, give biomass an indispensable role in the progressive development
of RES and in the capacity of local and national production systems to relieve progressively from "fossil"
dependence. This absolute necessity puts the RES sector, and specifically that of biomass and APPR
feedstock, in a very favorable position with respect to the measures to put in place to stimulate the
production of renewable energy.

In particular, APPR biomasses are judged unanimously as "local" resources (that is, they are not biomass
transferred from long distance), they are considered environmentally friendly and capable of promoting
economic processes of local development. It is therefore of the utmost importance to find the most
appropriate way to modulate, on a local scale, a model of progressive expansion of the bioenergy sector.
The most important condition should be not to set up an "exogenous" model of "colonization" (like in past
years) but, on the contrary, a model able in interpreting the needs of communities established in the
territory.

03. Reorganize, according to sustainable criteria, the fruit-tree cultivation operations. Considering the most

likely developments in agricultural and environmental regulation (especially with regard to the need to
drastically reduce climate change emissions), it is highly probable that the practice of pruning burning will
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no longer be tolerated. In the light of this possible evolution, the farmer still using this questionable
“burning” practice will have to change the pruning management system by focusing on more innovative
techniques, such the set of operations that constitute “conservative” agriculture. This new regime, better
respecting soil conditions and the conservation of its organic content, could more easily allow a systematic
removal of pruning residues to be used for energy use.

OA4. The bioenergy market outlook are favorable. Although the biomass fuel market is still poorly developed
at regional level, the exchange conditions are interesting and they reflect fairly accurately the conditions
generally observed in more developed markets. In particular, it is worth to remark the persistent price
advantage of biomass fuels with respect to fossil fuels. In addition to the price advantage of the energy
unit, another advantage is the great price stability over time, namely the relative insensitivity of the price
regime to those geo-political repercussions that frequently cause rapid and sudden price rises in oil prices
and its derivatives ("price volatility"). This condition of consistent price stability offers a good level of
reliability in defining the "business plan" of bioenergy projects and is a factor greatly favorable to the take-
off of new chains.

O5. Increasing technological improvement of biomass plants and refinement of pruning harvesting systems.
The interesting fact that is being observed in recent years is the progressive attention that biomass plant
manufacturers have devoted to the need to "scale" some plant-related solutions to lower levels of power
generation. This is a major technological factor as it significantly widens the potential number of
entrepreneurs involved in the investment and increases the chances of intercepting, in a more flexible and
more efficient way, the territorial availability of biomass, reducing the extension of the supply basin that a
defined plant should control. It also follows that the investment costs are reduced. The evolution of the
market and the emergence of these small or micro scale technologies further contributes to lower
investment costs, a condition that creates a virtuous circuit that promotes the territorial affirmation of the
industry. The resulting consequences also include a significant increase in technical-professional
specializations that can provide assistance, operate the installations, monitor the normal operation of the
system and perform the necessary maintenance. All this contributes to increasing the level of technology
reliability and therefore promoting further investment.

06. Investment incentives and supporting measures for bioenergy are still significant. Although the last few
years have been characterized by a relative contraction in the tariff advantages originally put in place to
strongly foster and promote RES, such benefits still persist, in particular for small installations compared to
the larger ones. Frequent and numerous, however, are the opportunities to resort to public support to face
heavy investment in biomass facilities. In some cases, it is even possible to use a certain amount cumulated
capital grants, provided that the threshold of 40% is not exceeded. Such funding, in different ways, can
cover both the agriculture sector and the industry, and may use regional, national or European initiatives. It
is likely that supporting the economic and financial incentives to create bioenergy supply chains will be a
"policy" strategy that can be pursued in the medium to long term, in order to achieve the result in the
agenda, i.e. reductions in GHG and savings in fossil resources.

O7. Opportunities to reduce the costs associated with energy supply in the agricultural, agro-food and
industrial sectors. Companies that can join the APPR bioenergy sector are not just those that intend to
produce energy to power the national electricity grid. Increasingly important opportunities would be
offered to those types of business that have to face high-energy costs in their production process. Often,
this implies the simultaneous consumption of electricity, “heat” and even “cold”; therefore, a
"cogeneration" regime is frequently required, that would yield a high performance, even over 80% of
efficiency. This kind of APPR supply chains are considered the most effective to satisfy the needs of the
territory, achieving significant savings of fossil energy, ensuring greater energy supply security and higher
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levels of self-consumption. In other words, this specific bioenergy model assure the replacement of old
conventional energy plants with new biomass-fueled plants, offering renewable energy to be directly used
in local production processes, both in industry or agro-food processing.

08. Activation of energy projects on a municipal scale and in the public interest. Another important front in
reducing fossil fuels consumption is collective public heating. Similarly to O7, the opportunity lies on the
side of energy demand (i.e. directly meeting the energy required from civil society or industry), rather than
from the side of increasing the level of a generic energy supply. Electricity, although obtained from
renewable sources, is subjected to dispatching over long distances and therefore is exposed to
inefficiencies, dispersions, instability, black out, etc. Manufacturing, agro-food processing, household
heating, both public and private are just some demand driven energy use. Municipal administrations could
promote the heating of public buildings (schools, city halls, gyms or swimming pools, etc.) by installing
biomass boilers and replacing traditional boilers, inefficient and very expensive in their maintenance. In
particular, those municipalities geographically located in quite high altitude areas have exellent economic
advantages. "Certificati Bianchi" and "Conto Termico 2.0" are currently the national incentive measures to
promote biomass transition. This kind of initiative would also have the considerable benefit of addressing a
collective need, a broader and general expression of the population, and not of a specific and well-chosen
category of social, professional, productive.

Threats

T1. Authorization procedures still unclear differently interpreted and applied. Great is the disorder under
heaven! Particularly difficult is to navigate in the "magnum sea" of decrees, laws, regulations and
guidelines, often overlapping and conflicting, particularly between the State and regional law. This is a
great obstacle to investment and implies appealing to a team of consultants, each specialized in specific
technical and regulatory aspects governing the sector. The uncertainties of the procedure and the
unpredictable administrative times make the investment highly risky and economically costly. Despite the
fact that law gives priority to investments in this area (considering its strategic relevance), the great
amount of administrative dossiers to be carried out, the multiple statements required by so many offices in
issuing the authorizations, exert a strong selection in the investment initiatives. Within a few years, the
regulatory system has also been subject to frequent changes, alterations, sudden stoppages and restarts, in
some cases even retrograde measures.

Such complex conditions hinder and discourage new investment. They generate a discrimination between
entrepreneurs based on their greater or lesser confidence in regulatory procedures (it is well known that
small farmers do not have easy access to this type of information). Indirectly, they favor “top-down” and
exogenous rather than “bottom-up” and endogenous bioenergy projects.

T2. Strong competition from exogenous biomass. "Exogenous" biomass is intended to be a fuel feedstock
acquired from markets usually distant from the regional one. Even from a regulatory point of view, a "short
supply chain" is assumed when the biomass transport does not exceed a distance of 70 km from the
biomass plant. Exceeding this limit, the biomass plant loses those priority and value justifying its support by
public administration. In that case, it would be an ordinary investment. When local biomass supply is
limited or importing biomass is rather cheaper, then competition for biomass sources is high and the
internal or regional value chain di not take-off or rapidly collapse. The reasons for this effective competition
may be different; it can be the result of a better logistics organization, a better collecting equipment, but,
mostly, the main reason is a larger availability of the biomass resources, making more convenient all the
downstream procedures.
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T3. Social opposition to the setting up of new biomass plants. The so-called "NIMBY" ("Not In My Back
Yard") syndrome has reached very worrying levels of diffusion, especially in the Apulia region, although it is
now a limiting factor all across the national territory. The “frenzy” regional development of wind turbine
and photovoltaic plants directly installed on cropland was experienced by civil society as an "aggression" to
the territory. No consistent planning was able to regulate, timely, this phenomenon. This was the reason
for an increasing resentment by the local populations who suffered these conditions without having
particular advantages in terms of socio-economic development. This state of progressive hostility towards
RES ended up also involving biomass plants. A specific recrimination regarding biomass plants and thermo-
chemical processes is that combustion produces atmospheric emissions that can be harmful to public
health. Particular importance is attributed to thin “particular matter” (PM10 and PM2.5) together with
other pollutants. Moreover, a strong sense of threat remains in the suspicion that, in addition to biomass,
other materials of different origin and different kind of "waste" can be "burned" inside the energy plants.

T4. Limited knowledge of the environmental benefits of energy from biomass. Similarly to the threat
described in the previous point (T3), also this factor is mainly due to the lack of awareness by citizenship
and civil society about the issues at stake. Unfortunately, purely speculative exploitation forms of energy
from biomass experienced in the past and the limited importance given to criteria of ecological
sustainability caused great general suspicion. According to a well-observed opinion, the bioenergy sector,
far from being an effective response to the need of mitigating climate change, was even believed a
predisposing factor. The general concern that some typical regional crops would be displaced by energy
crops, the possible conflict between food and energy production, the fear of impacting on the agrarian
landscape due to land use changes, have been magnified by the mass-media.

On the other hand, it should be clearly reaffirmed the benefits that may arise from the right
implementation of project initiatives that passed strict environmental screening procedures and fully
reflect all the technical and logistical requirements, for example by adopting LCA procedures "Life Cycle
Assessment".

T5. Intersectoral devide. Imbalance between the powers of the industry with respect to the agricultural
sector. In case a production chain is structured in a strongly bipolar way, the dominant position is
performed downstream, by the single and centralized purchaser (the industrial pole) to which feedstock is
supplied upstream, by a large number of small suppliers (the agricultural pole). Strongly unbalanced
contractual conditions are determined in this way. The formation of the feedstock price, as well as its
conditions of sale, are fully determined by the industrial component, without the plurality of contractors
having a significant influence. This is what is happening today in the agro-food sector, which highlights the
sharp penalties suffered by the agricultural entrepreneurs in relation to the interests of the processing and
marketing components of the value chain. In other words, there is a clear "squeezing" effect that
compresses the farmer's remuneration largely benefitting the processing and marketing companies. It is
therefore necessary to define collective bargaining instruments and a general framework of agreement
capable of transferring part of the benefits obtained downstream, by the terminal segment of the supply
chain, also upstream to the agricultural component of the value chain.

D1.21



Task 2.2. Performing an APPR Sector Analysis and

bocument: Developing an Action Plan for the Demo Regions
JIZrunning Author: = UFG Version:
Reference: Date: 01/07/2017
STRENGHTS WEAKNESSES
S1. Agriculture is a regional economic driving W1. Poor knowledge about the possibilities
force. offered by fruit tree residues.
S2. Wide availability of APPR biomass and high W2. Complexity in structuring of a bioenergy value
territorial density of pruning residues. chain.
S3. Development of olive-to-oil and grape-to- W3. Mechanization of pruning management is a
wine value chains as a "springboard" for agro- costly operation.
energy supply chains. WA4. The unit value of pruning biomass is
S4. Presence of mechanical "contracting" considered to be very modest and, therefore,
companies operating in the territory. economically unprofitable.
S5. Possibility to implement the "multifunctional” | W5. A sustainable management should require
model of agriculture. crop residues to return to the soil and
S6. Potential to strengthen the level of therefore not be removed.
employment. W6. Poor trust of industrialists in the
commitments made by the farmer, and vice
versa.

W?7. Uncertainty about investments. Still high
perception of entrepreneurial risk.

WS8. Seasonality of collection and availability of
residual biomass.

W9. Energy products obtained from pruning may
not meet certain standard quality
parameters.

OPPORTUNITIES THREATS

O1. The "agro-energy" system adequately T1. Authorization procedures still unclear

interprets the "multifunctional" model differently interpreted and applied.

associated with agriculture today. T2. Strong competition from exogenous biomass.
02. Bioenergy is a form of activity that is essential | T3. Social opposition to the setting up of new

in the context of climate change mitigation biomass plants.

measures. T4. Limited knowledge of the environmental
03. Reorganize, according to sustainable criteria, benefits of energy from biomass.

the fruit-tree cultivation operations. T5. Intersectoral divide. Imbalance between the
04. The bioenergy market outlook are favorable. powers of the industry with respect to the
0O5. Increasing technological improvement of agricultural sector.

biomass plants and refinement of pruning

harvesting systems.
06. Investment incentives and supporting

measures for bioenergy are still significant.
07. Opportunities to reduce the costs associated

with energy supply in the agricultural, agro-

food and industrial sectors.
08. Activation of energy projects on a municipal

scale and in the public interest.
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% SYSTEM MICROGENERATION PROJECTS El
-
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g._ AS A PATH TO RURAL DEVELOPMENT DELIBERATELY MISLEADING J_>|
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SECTOR TO INTERCEPT AND SATISFY
SOCIETY NEEDS
REORIENTATION STRATEGY SURVIVING STRATEGY
SUPPORTING AN INNOVATION TREND IN | 10. MITIGATING THE ENVIRONMENTAL
BIOENERGY TECHNOLOGY AND A SHIFT BURDENS ALONG THE BIOENERGY
TO MORE EFFICIENT ENERGY USE FROM VALUE CHAIN, FROM FARMING
g APPR BIOMASS OPERATIONS TO ENERGY CONVERSIONS
-
= TRIGGERING SOCIAL AND POLICY 11. WITHSTANDING THE RISK OF A LOCAL -
E INNOVATION IN THE APPR SECTOR APPR MARKET FAILURE %
o m
8 CONSOLIDATING THE ECONOMIC 12. RESISTING THE COMPLEXITY OF THE :f,
8 AFFORDABILITY OF BIOMASS USE AND REGULATION SYSTEM ON BIOENERGY «
THE ECONOMIC RETURN ALONG THE AND THE LACKING OF A FARSIGHTED
APPR VALUE CHAIN VISION ABOUT THE SECTOR
BOOSTING APPR BIOMASS SOURCES
AND SETTING UP CONDITIONS TO
STRENGTHEN THE APPR SUPPLY CHAIN
WO WEAKNESSES WEAKNESSES WT
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Target @ AIMING AT AN EFFICIENT AND INTEGRATED REGIONAL AGRO-ENERGY SYSTEM
ACCORDING TO THE BIOECONOMY MODEL.

Strategy: Strengths + Opportunities - SO “Attack”
S1. Agriculture is a regional economic driving | O1. The "agro-energy" system adequately
force. interprets the "multifunctional” model
S2. Wide availability of APPR biomass and associated with agriculture today.
high territorial density of pruning 02. Bioenergy is a form of activity that is
residues. essential in the context of climate change
S3. Development of olive-to-oil and grape- mitigation measures.
to-wine value chains as a "springboard" 03. Reorganize, according to sustainable
for agro-energy supply chains. criteria, the fruit-tree cultivation
operations.

Target @ SUSTAINABLE APPR ENERGY GENERATION AS A PATH TO RURAL

DEVELOPMENT.
Strategy: Strengths + Opportunities - SO “Attack”
S5. Possibility to implement the O1. The "agro-energy" system adequately
"multifunctional" model of agriculture. interprets the "multifunctional" model

associated with agriculture today.

Target @ A MARKET ORIENTED APPR ENERGY SECTOR TO INTERCEPT AND SATISFY
SOCIETY NEEDS.

Strategy: Strengths + Opportunities - SO “Attack”
S1. Agriculture is a regional economic driving | O4. The bioenergy market outlook are
force. favorable.
S2. Wide availability of APPR biomass and 06. Investment incentives and supporting
high territorial density of pruning residues. measures for bioenergy are still
significant.

0O7. Opportunities to reduce the costs
associated with energy supply in the
agricultural, agro-food and industrial
sectors.

D1.24



Task 2.2. Performing an APPR Sector Analysis and

D t: . . .
ocumen Developing an Action Plan for the Demo Regions
—running Author: = UFG Version:
Reference: Date: 01/07/2017

Target @ SUPPORTING AN INNOVATION TREND IN BIOENERGY TECHNOLOGY AND A
SHIFT TO MORE EFFICIENT ENERGY USE FROM APPR BIOMASS.

Strategy: Weaknesses + Opportunities > WO “Reorientation”
W1. Poor knowledge about the possibilities 03. Reorganize, according to sustainable
offered by fruit tree residues. criteria, the fruit-tree cultivation
W?2. Complexity in structuring of a bioenergy operations.
value chain. O5. Increasing technological improvement
W3. Mechanization of pruning management is of biomass plants and refinement of
a costly operation. pruning harvesting systems.

Target @ TRIGGERING SOCIAL AND POLICY INNOVATION IN THE APPR SECTOR.

Strategy: Weaknesses + Opportunities > WO “Reorientation”
W1. Poor knowledge about the possibilities 02. Bioenergy is a form of activity that is
offered by fruit tree residues. essential in the context of climate
W2. Complexity in structuring of a bioenergy change mitigation measures.
value chain. 03. Reorganize, according to sustainable
W6. Poor trust of industrialists in the criteria, the fruit-tree cultivation
commitments made by the farmer, and operations.
vice versa. 08. Activation of energy projects on a
municipal scale and in the public
interest.

Target @ CONSOLIDATING THE ECONOMIC AFFORDABILITY OF BIOMASS USE AND THE
ECONOMIC RETURN ALONG THE VALUE CHAIN.

Strategy: Weaknesses + Opportunities > WO “Reorientation”

W4. The unit value of pruning biomass is O4. The bioenergy market outlook are
considered to be very modest and, favorable.
therefore, economically unprofitable. 06. Investment incentives and supporting

W?7. Uncertainty about investments. Still high measures for bioenergy are still
perception of entrepreneurial risk. significant.

0O7. Opportunities to reduce the costs
associated with energy supply in the
agricultural, agro-food and industrial
sectors.
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Target @ BOOSTING APPR BIOMASS SOURCES AND SETTING UP CONDITIONS TO
STRENGTHEN THE APPR SUPPLY CHAIN.

Strategy: Weaknesses + Opportunities > WO “Reorientation”
W2. Complexity in structuring of a bioenergy O1. The "agro-energy" system adequately
value chain. interprets the "multifunctional" model
W3. Mechanization of pruning management is associated with agriculture today.
a costly operation. 03. Reorganize, according to sustainable
W4. The unit value of pruning biomass is criteria, the fruit-tree cultivation
considered to be very modest and, operations.
therefore, economically unprofitable. O5. Increasing technological improvement
WS8. Seasonality of collection and availability of of biomass plants and refinement of
residual biomass. pruning harvesting systems.

08. Activation of energy projects on a
municipal scale and in the public
interest.

Target PROVING THE FEASIBILITY OF THE APPR VALUE CHAINS AND ITS VALUE IN
MICROGENERATION PROJECTS.

Strategy: Strengths + Threats - ST “Defence”

S1. Agriculture is a regional economic T2. Strong competition from exogenous
driving force. biomass.

S2. Wide availability of APPR biomass and T4. Limited knowledge of the environmental
high territorial density of pruning benefits of energy from biomass.
residues.

S3. Development of olive-to-oil and grape-
to-wine value chains as a "springboard"
for agro-energy supply chains.

S4. Presence of mechanical "contracting"
companies operating in the territory.

Target @ REACTING TO AN IMPROPER AND MISLEADING INFORMATION BY PROMOTING
FULL AWARENESS AND SOCIAL ACCEPTANCE.

Strategy: Strengths + Threats - ST “Defence”

S1. Agriculture is a regional economic driving | T3. Social opposition to the setting up of new
force. biomass plants.

S2. Wide availability of APPR biomass and T4. Limited knowledge of the environmental
high territorial density of pruning benefits of energy from biomass.
residues.

S6. Potential to strengthen the level of
employment.
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Target MITIGATING THE ENVIRONMENTAL BURDENS ALONG THE BIOENERGY VALUE
CHAIN, FROM FARMING OPERATIONS TO ENERGY CONVERSION.

Strategy: Weaknesses + Threats - WT “Surviving”
WS5. A sustainable management should T4. Limited knowledge of the environmental
require crop residues to return to the benefits of energy from biomass.

soil and therefore not be removed.

Target @ WITHSTANDING THE RISK OF A LOCAL APPR MARKET FAILURE.

Strategy: Weaknesses + Threats - WT “Surviving”

W1. Poor knowledge about the possibilities T2. Strong competition from exogenous
offered by fruit tree residues. biomass.

W6. Poor trust of industrialists in the T5. Intersectoral divide. Imbalance
commitments made by the farmer, and between the powers of the industry
vice versa. with respect to the agricultural sector.

W?7. Uncertainty about investments. Still high
perception of entrepreneurial risk.

W9. Energy products obtained from pruning
may not meet certain standard quality
parameters.

Target @ RESISTING THE COMPLEXITY OF THE REGULATION SYSTEM ON BIOENERGY AND
THE LACKING OF A FARSIGHTED VISION ABOUT THE SECTOR.

Strategy: Weaknesses + Threats - WT “Surviving”

W?2. Complexity in structuring of a bioenergy | T1. Authorization procedures still unclear
value chain. differently interpreted and applied.

The following are the stakeholders that have been contacted and interviewed in elaborating the Sector
Analysis and the Action Plan. We are very grateful for their cooperation and they have agreed to be cited.

Persons Company/Institution Current role with
respect to APPR
biomass

Luigi Tarricone CREA - Research centre Researcher

lvo Montedoro AssoBio Capitanata Agriculture service
company

Luigi Trotta Agricultural Department — Apulia Region | Regulation on

Anna Maria Cilardi agriculture and rural

development
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Barbara Valenzano,
Francesco Corvace

Ecology Department — Apulia Region

Strategic planning on
environment, territory
and industry

Antonio Baselice

Agritoppi Srls

Farmer and pellet
producer

Andrea lantoschi

CIA — Italian farmer confederation

Representative of the
interests of farmers

Pietro Spagnoletti

Coldiretti — Farmer Association

Representative of the
interests of farmers

Vincenzo Patruno, Miriam Girone,

Mario de Angelis

Confcooperative —FedAgri Puglia

Representative of the
interests of farmers

Maria Teresa Chiarella

GAL - Terre del Primitivo

Local Action Group

Giuseppe Bratta
Riccardo Amirante

Distretto “La Nuova Energia”

Network of companies
with the aim of
promoting the use of
renewable energy

Beyond the above-mentioned stakeholders, UFG and DARe greatly thank many other stakeholders that
contributed to this work with ideas and suggestions. Special mention goes to the participants in all the
workshops carried out in the Apulia region. Until then, we had no idea about the large and enthusiastic
involvement this people was able to show.
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1. ANALISI DI SETTORE

A. Quadro regionale inerente alle biomasse APPR

La regione Puglia si colloca nella parte meridionale della penisola, si affaccia sul mar Adriatico a nord-est e
sul mar lonio a sud-ovest, confina internamente con la regione Campania e Basilicata sul fronte sud-
occidentale, a nord-ovest con il Molise. Presenta un’estensione territoriale complessiva di 19.540 km?. E’
amministrativamente ripartita in 6 province: Foggia (7.008 km?2), Barletta-Andria-Trani (1.543 km?), Bari
(5.138 km?), Brindisi (1.839 km?), Taranto (2.437 km?) and Lecce (2.759 km?). Tale estensione rappresenta
circa il 6.5% della superficie nazionale complessiva.

Il settore agricolo ¢ fra quelli pit importanti nel quadro dell’economia regionale e I'uso agricolo del suolo &
assolutamente predominante rispetto ad altri impieghi. Il modello di agricoltura €, in genere, assai
intensivo e solo in alcune aree interne (Monti Dauni ed Alta Murgia) le limitazioni ambientali non
consentono se non una cerealicoltura a carattere estensivo o il pascolo. Con riferimento ad alcune
coltivazioni, la Puglia manifesta un netto primato nazionale, come ad esempio considerando il frumento
duro ed il pomodoro nella provincia di Foggia. Con riferimento agli oliveti, in tutta la Puglia si stima una
presenza di circa 50 milioni di piante; analogamente la coltivazione della vite, sia da tavola che da vino,
rappresenta una coltura assai diffusa e di rilevante interesse economico. Numerose, infine, sono le colture
ortive oggetto di larga coltivazione (carciofo, finocchio, lattuga, asparago, spinacio, cavolo broccolo,
sedano, ecc.). Tradizionalmente anche il mandorlo caratterizzava largamente il paesaggio agrario, sebbene
oggi la sua estensione si sia drasticamente contratta, mentre pil larga diffusione hanno il pesco, I'albicocco,
il kiwi e, pit limitatamente, anche gli agrumi, ma solo in alcuni circoscritti areali.

Adriatic Sea

Campania

Basilicata
Legend
Permanent crops )
Fruittrees ' S
B olive groves
== Vineyard . .

lonio Sea

100

Figura 1. Localizzazione geografica delle superfici agrarie destinate alla coltivazione di
specie arboree da frutto in regione Puglia
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La struttura aziendale risulta abbastanza eterogenea. Impianti arborei specializzati, ad elevata intensita di
piante (finanche “super-intensivi”), ampi ed estesi, pienamente meccanizzati ed irrigui (in cui si applicano
sistemi irrigui a microportata di erogazione), possono essere collocati a stretto ridosso con impianti arborei
tradizionali, a sesto d’impianto assai largo, o addirittura in coltivazione promiscua (come di frequente si
osserva, ad esempio, negli oliveti pascolativi). La dimensione media aziendale (circa 5 ha) & assai limitata e
del tutto inadeguata alla pratica di un’agricoltura moderna, meccanizzata ed intensiva. Tale ridotta
dimensione media aziendale € ulteriormente accentuata nell’azienda ad indirizzo frutticolo rispetto a quella
ad indirizzo erbaceo (cerealicolo od orticolo che sia).

Con riferimento al Corine Land Cover (2012), la Figura 1 mostra la localizzazione delle coltivazioni
permanenti di tipo arboreo, considerando gli oliveti ed i vigneti, nonché la categoria eterogenea che
comprende tutti le altre specie fruttifere, compresi gli agrumeti. Considerando gli oliveti, la Puglia evidenzia
circa il 33% della superficie nazionale (approssimativamente 355.000 ettari su di un totale nazionale di circa
1 milione di ettari (Censimento ISTAT, 2010). Riguardo ai vigneti, I’estensione regionale rappresenta circa il
15% della superficie nazionale (ovvero, 100.000 ettari a fronte dei 600.000 ettari in totale (Censimento
ISTAT, 2010). Queste cifre e la ripartizione per province € riportata in Tabella 1, sempre avendo a
riferimento i dati censuari del 2010.

Tabella 1. Superfici (espresse in ettari) destinate alla coltivazione di specie arboree da frutto
in regione Puglia (fonte: dati censuari, ISTAT 2010).

Ambito territoriale Oliveti Vigneti Agrumeti Altre arboree
(ha) (ha) (ha) (ha)

Italia 1.077.467 610.160 126.415 399.161
Nord-Ovest dell’ltalia 13.267 69.879 89 47.840
Nord-Est dell’ltalia 8.367 150.771 36 115.228
Centro Italia 185.882 90.893 665 56.064
Italia insulare 173.903 129.420 73.628 56.925
Sud ltalia 696.049 169.198 51.998 123.103
Regione Puglia 355.446 94.585 9.015 33.279
Provincia di Foggia 47.011 23.384 308 2.436
Provincia di Bari 80.446 15.910 355 21.113
Provincia di Taranto 33.917 21.177 7.652 1.382
Provincia di Brindisi 67.029 8.854 144 3.477
Provincia di Lecce 93.476 7.271 533 428
Prov. Barletta-Andria-Trani 33.567 17.987 25 4.443
Puglia / Italia (%) 33,0 15,5 7,1 8,3

Dai dati riportati in Tabella 1 e possibile dedurre il ruolo assolutamente preminente giocato dall’olivicoltura
e dalla viticoltura nella nostra regione. Questa indicazione esprime chiaramente la notevole potenzialita
che il settore delle biomasse residuali da potature ed espianti di colture arboree potrebbe svolgere come
canale privilegiato di approvvigionamento di legno da destinare alla conversione energetica.

Numerosi sono gli studi e le analisi compiute nel tempo e finalizzate ad una quantificazione regionale e per
province delle disponibilita di biomasse ritraibili dagli impianti arborei da frutto (cosi come da altre
coltivazioni, siano esse colture espressamente dedicate alla conversione energetica o residui colturali).
Alcune di queste valutazioni si riferiscono a specifiche e piu circoscritte aree geografiche, altre prendono a
riferimento I'intero territorio regionale. Ci piace, in questa sede, porre riferimento ad uno studio condotto
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dall’Assessorato all’Agricoltura della regione Puglia, dal titolo “Banca Dati Regionale del potenziale di
biomasse in Puglia”, pubblicato nel Novembre 2012 nel quadro delle attivita condotte dal progetto PROBIO
“Azioni per la valorizzazione energetica delle biomasse. Studi di pre-fattibilita per l'individuazione di
distretti agro-energetici e per progetti di filiera”. Nello specifico, € stata effettuata un’attenta ricognizione
delle fonti di biomassa piu significative sul territorio regionale; sono state inoltre determinate le
potenzialita di biomasse da colture dedicate sulla base della determinazione della vocazione specifica dei
territori. Il database cosi costituito permette di reperire dati quantitativi relativi alle disponibilita delle
diverse tipologie di biomassa a livello di dettaglio comunale o di macro-area, con la finalita di favorire la piu
corretta applicazione della normativa in vigore riguardo la gestione dei residui colturali e I'adeguata
programmazione degli approvvigionamenti per gli impianti per la produzione di energia rinnovabile
(Deliberazione della Giunta Regionale 13 Novembre 2012, n. 2275).

Sulla scorta del rapporto precedentemente introdotto sono state predisposte le tabelle di seguito
presentate. La Tabella 2 si riferisce alle quantita di potature degli oliveti presenti in regione, articolate per
provincia; analogamente, la Tabella 3 si riferisce alle quantita delle potature tratte dai vigneti cosi come al
legno di espianto.

Tabella 2. Quantitativi di biomasse (frasche) che si possono ottenere dalle superfici olivetate
nel territorio pugliese. Per la distinzione fra valore lordo e valore netto (tecnico ed
economico) si rimanda al testo. (Fonte: Report Progetto PROBIO “Banca Dati Regionale del
potenziale di biomasse in Puglia”)

Province Quantita Quantita Quantita Quantita
unitarie (valore lordo) (valore tecnico netto) (valore economico netto)

t/ha t/anno t/anno t/anno

Foggia 3,0 157.473 110.484 110.484
Bari 3,2 398.525 262.993 262.993
Taranto 2,4 84.540 63.423 63.423
Brindisi 2,2 145.600 105.788 95.210
Lecce 2,5 240.884 192.707 173.500
PUGLIA 1.027.022 735.395 705.610
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Tabella 3. Quantitativi di biomasse (tralci ed espianti) che si possono ottenere dalle superfici
vitate nel territorio pugliese. Per la distinzione fra valore lordo e valore netto (tecnico ed
economico) si rimanda al testo. (Fonte: Report Progetto PROBIO “Banca Dati Regionale del
potenziale di biomasse in Puglia”)

Province Quantita Quantita Quantita Quantita Quantita Quantita Quantita
Unitarie Unitarie Sarmenti Sarmenti Sarmenti Espianti Espianti

Sarmentiuva Sarmentiuva (valore lordo) (valore (valore (valore (valore

da tavola da vino tecnico netto) economico tecnico netto) economico

netto) netto)

t/ha t/ha t/anno t/anno t/anno t/anno t/anno

Foggia 3,6 4,3 154.902 122.918 116.772 25318 24052
Bari 3,0 4,9 147.335 103.674 98.490 25997 24697
Taranto 2,8 43 135.879 98.668 93.735 26442 25119
Brindisi 2,9 4,0 56.998 44.495 42.270 11113 10558
Lecce 2,9 4,0 37.920 30.336 28.819 7435 7063
PUGLIA 533.034 400.091 380.086 96.305 91.489

Le tabelle riportano i valori unitari di biomassa (espressi in tonnellate ad ettaro), i quantitativi lordi e quelli
netti. | secondi differiscono rispetto ai primi in quanto si considera la decurtazione ascrivibile all’efficienza
tecnica assegnata alla meccanizzazione della raccolta e che tiene conto dell’accessibilita ai campi e della
agibilita degli stessi al lavoro delle macchine. In ultimo, la disponibilita economica netta prende in
considerazione anche I’eventuale destinazione delle biomasse medesime verso impieghi alternativi a quello
energetico.

Dalle Tabelle 2 e 3 & possibile operare una stima approssimativa dell’energia che, teoricamente, sarebbe
possibile generare nel caso in cui I'intero ammontare delle biomasse disponibili fosse indirizzato a tale
scopo. Sommando le disponibilita effettive (approssimate a 700 mila tonnellate all’anno di frasche, 380
mila tonnellate all’anno di tralci ed infine 90 mila di legno d’espianto dei vigneti) si ottiene una disponibilita
totale pari a 1.170 mila tonnellate all’anno. Assumendo un potere calorifico (inferiore) pari a circa 18,5
MJ/t, cio corrisponde a 5,14 MWh/t. Ne consegue che la produzione energetica lorda & quindi pari a
1,17*10° t/anno * 5,14 MWh/t = 6 *10° MWh/anno. Considerando una efficienza di generazione elettrica
pari al 30% cio significa una produzione elettrica pari a 1,8*10° MWh/anno, corrispondenti ad una potenza
elettrica installata di 225 MW. La produzione elettrica cosi ottenibile sarebbe in grado di coprire i consumi
elettrici di circa 700 mila famiglie (considerando un consumo medio per famiglia pari a 2.700 kWh/anno).
Diversamente, se si pensasse di indirizzare le biomasse alla produzione di energia termica, assumendo un
rendimento dell’80%, la produzione energetica complessiva ammonterebbe a 4,8*10° MWh/anno, ovvero
600 MW di potenza termica installata.

Come si puo facilmente constatare, quelli appena presentati sono numeri di tutto rispetto che potrebbero
contribuire non poco alla sostituzione dell’'uso di energia da fonte fossile ed alla conseguente riduzione
delle emissioni in atmosfera di gas ad azione clima-alterante.

La Regione Puglia si € dotata di uno strumento programmatico, il Piano Energetico Ambientale Regionale
(PEAR), adottato con Delibera di G.R. n.827 del 08-06-07, che contiene indirizzi e obiettivi strategici in
campo energetico assumendo un orizzonte temporale di dieci anni. Il PEAR ha concorso pertanto a
costituire il quadro di riferimento per i soggetti pubblici e privati che, in tale campo, hanno assunto
iniziative nel territorio della Regione Puglia.

La pianificazione energetica regionale persegue finalita generali di contemperamento fra le esigenze di
sviluppo economico e sociale con quelle di tutela dell’lambiente e del paesaggio e di conservazione delle
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risorse naturali e culturali. In data 18 settembre 2010 sono state pubblicate sulla Gazzetta Ufficiale le Linee
Guida per 'autorizzazione degli impianti alimentati da fonti rinnovabili di cui all’articolo 12, comma 10 del
D.Lgs. 387/2003, alle cui disposizioni la Regione Puglia ha dato attuazione attraverso il regolamento
regionale n. 24 del 30 dicembre 2010 (recante la individuazione di aree non idonee alla installazione di
specifiche tipologie di impianti alimentati da fonti rinnovabili) e la DGR n. 3029 del 30 dicembre 2010,
concernente la disciplina del procedimento unico di autorizzazione alla realizzazione ed all’esercizio di
impianti di produzione di energia elettrica da fonti rinnovabili.

Una procedura di aggiornamento del PEAR e stata avviata e conclusa nel corso del 2015 dalla regione
Puglia.

Il settore APPR (ovvero le potature delle colture arboree, come pure il legno ottenuto dall’espianto delle
medesime coltivazioni a fine produzione) si inserisce nell’ambito del pil ampio ed articolato settore delle
bioenergie, a sua volta inquadrato nelle cosiddette FER (Fonti Energetiche Rinnovabili). Con riferimento alle
materie prime che vengono impiegate, il settore pud anche inscriversi nel quadro delle attivita “biobased”,
ovvero il complesso delle tecnologie produttive incentrate sull’utilizzo e la trasformazione di biomasse per
I'ottenimento di un ampio spettro di prodotti finali (non solo energia ma anche, in termini generali,
“biomateriali” e “bioprodotti”, particolarmente quelli ad elevato valore aggiunto).

Le biomasse APPR qui considerate hanno carattere “residuale”. In altri termini, esse sono ottenute in
qualita di scarto dei processi di periodica cura e manutenzione delle colture arboree da frutto. Cio, almeno
potenzialmente, rende la filiera di approvvigionamento assai piu conveniente rispetto alle coltivazioni
energetiche dedicate, ovvero quelle colture espressamente realizzate per ottenere biomassa da destinare
alla conversione energetica. Partendo da un “residuo” invece che da un “prodotto” dell’attivita di
coltivazione si annullano i costi colturali ad esso attribuibili e si azzerano, contestualmente, anche i costi
energetici ed emissivi (tutti addebitati integralmente al “prodotto” e non al “residuo”). Inoltre, I'attivita di
recupero del residuo ed il suo avviamento produttivo per ottenere energia consente di inserire nella parte
attiva del bilancio colturale il computo dei costi “mancati” (od “evitati”), ossia quelli inerenti alle operazioni
di gestione dei residui, cio che aumenta la convenienza economica della coltivazione. Nel caso in cui i
residui di potatura od il legno d’espianto rifornissero un mercato delle biomasse, a questa materia prima
corrisponderebbe anche un prezzo di mercato, prefigurando la possibilita di realizzare un ricavo aggiuntivo
(ed integrativo rispetto a quello della mera produzione agricola) conseguito dalla sua vendita o
trasformazione.

Cio lascia intendere la possibilita di strutturare una filiera che, nelle sue varie articolazioni, sia costituita da
una pluralita di operatori in grado di provvedere al recupero, all’approvvigionamento (trasporto e
stoccaggio) ed all'impiego energetico di queste biomasse residuali. La convenienza che ciascun potenziale
operatore della filiera ha nell’intervenire nel processo, inserendo il suo specifico servizio, dipende dal
valore della materia prima trattata, dal valore aggiunto apportato nel processo o nel servizio prestato
dall’operatore medesimo, nonché dalla economicita del processo, in particolare considerando le economie
di scala che si potrebbero generare. Nel caso in cui il valore aggiunto unitario fosse particolarmente
ristretto (cio che é assai frequentemente osservato), certe operazioni potrebbero essere comungue
realizzabili solo se i quantitativi in gioco fossero sufficientemente elevati, condizione che renderebbe
economicamente conveniente I'intera operazione, generando sufficienti margini di guadagno.

Davvero esigui sono i casi di filiere incentrate sulle biomasse APPR in regione Puglia sebbene, attraverso le
occasioni d’'incontro con gli stakeholder e le riunioni progettuali organizzate nel corso del 2016 in diverse
aree geografiche regionali, si sia registrata un’ampia e ricca partecipazione di potenziali attori di filiera, tutti
altamente interessati e pronti ad attivarsi.

Ill
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La gamma di tipologie aziendali sensibilizzate e coinvolte abbraccia sia il settore agricolo che quello
industriale, cosi come quel settore intermedio che collega il primo al secondo, costituito da una pluralita di
imprese agro-industriali. Studiamone brevemente la composizione.

Con riferimento all'imprenditore agricolo, I'interesse pil marcato si manifesta fra la categoria degli
imprenditori piu affermati, quelli che possono contare su di una piu larga base aziendale, una dimensione
economica tendenzialmente elevata e con maggiori possibilita ad operare investimenti, prevalentemente
ispirati ad una logica di diversificazione produttiva. Si osserva che le agro-energie siano appannaggio
preferenziale di quella “fetta” di agricoltori piu giovani, piu dinamici, piu aperti alle innovazioni, piu solidi
economicamente, in genere pil professionalizzati, maggiormente inseriti nelle dinamiche socio-politiche
del territorio in cui opera la loro azienda.

Questa realta, in ambito regionale, & sufficientemente ampia e ben rappresentata ma non costituisce di
certo la fascia piu significativa degli imprenditori agricoli i quali, per la massima parte, sono piccoli
coltivatori diretti. Cid rende conto anche delle superfici aziendali troppo spesso assai limitate perché possa
mobilitarsi un volume significativo di materie prime biocombustibili oggetto di raccolta e vendita. La
categoria dei coltivatori diretti, pertanto, ha la possibilita d’intervenire nei processi di strutturazione di
filiere agro-energetiche solo attraverso I'intermediazione collettiva operata dalle “associazioni di categoria”
od anche per il tramite delle “cooperative agricole”, dei “consorzi agrari”, o delle “organizzazioni dei
produttori” di cui la piccola azienda & socia od aderente. In tal caso, il buon livello di aggregazione delle
aziende consente di pervenire a quantitativi rilevanti di biomasse conferite alla struttura collettiva. La
centrale cooperativa o consortile € preesistente alla filiera agro-energetica e, come scopo sociale, provvede
alla gestione dei processi di trasformazione agro-alimentare a partire dai prodotti conferiti dai soci. Cosi, ad
esempio, le “cantine sociali” realizzano la vinificazione o 'ammostamento delle uve conferite dai soci;
analogamente il “frantoio cooperativo” provvede alla molitura delle olive conferite ed alla vendita dell’olio
extra vergine. Queste sono le due realta produttive (connesse alla tipologia APPR di biomasse) di gran lunga
prevalenti nel nostro territorio. Altre, di tipo analogo, potrebbero essere annoverate.

Considerando le trasformazioni agro-alimentari, rilevanti consumi energetici (sia termici che elettrici)
attengono allo svolgimento del processo produttivo stesso. In questi casi, I'approvvigionamento di
biomasse residuali (APPR) da parte dei soci della cooperativa puo essere in grado di soddisfare pressoché in
modo integrale il consumo energetico (autoconsumo), consentendo di realizzare ingenti risparmi.
L’eventuale surplus energetico (di norma in forma elettrica) potrebbe essere immesso in rete (ENEL / GSE)
ed ivi distribuito. Secondo questo modello, quindi, il singolo socio della cooperativa conferirebbe non solo il
prodotto primario da trasformare (le uve in vino; le olive in olio) ma anche il residuo o sottoprodotto degli
interventi di potatura o di espianto, destinato alla conversione energetica, in grado di alleviare i costi
energetici sostenuti dalla struttura associativa (cooperativa, consorzio, ecc.).

In altre circostanze, il consorzio o la cooperativa pud decidere di operare un vero e proprio investimento
aggiuntivo e parallelo al suo “core” business, dotandosi di un impianto di generazione elettrica alimentato a
biomasse APPR che, profittando delle favorevoli tariffe elettriche d’incentivazione, produce un profitto che
si aggiunge, senza integrarsi, a quello che consegue dall’attivita agro-alimentare. In tal caso, la cooperativa
od il consorzio opera né piu né meno come un qualunque soggetto economico che elabora una strategia
d’investimento per mettere a profitto i propri capitali e le proprie risorse di materie prime.

Ampio e variegato & anche il settore industriale che potrebbe avvantaggiarsi dell’ampia disponibilita di
biomasse APPR in ambito regionale. Ancora una volta, & dato distinguere fra quegli imprenditori che
operano od intendono operare specificamente nel settore energetico, provvedendo a realizzare impianti a
biomassa per la produzione di elettricita (da immettere in rete) o di calore (per fornire un servizio del tipo
“district heating”), rispetto ad imprese che necessitano di energia (elettricita e/o calore) per far fronte ai
guantitativi energetici richiesti dall’espletamento del processo produttivo aziendale.

La prima tipologia & rappresentata in regione Puglia da impianti di piccola, media ed elevata potenza. Ad
esempio: I'impianto Fiusis di Calimera (LE), della potenza di 1,0 MWe, esclusivamente alimentato da
cippato di potature; l'impianto Enterra a Rignano Garganico (FG), della potenza di 13 MWe,
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prevalentemente alimentato a sanse e cippato di legna; I'impianto della Tozzi Renewables Energy, della
potenza di 25 MWe, a S. Agata di Puglia (FG), prevalentemente alimentato a paglie con integrazione di
cippato di legno).

Questi sono investimenti operati nel settore dell’elettrico, in una fase in cui il sostegno tariffario aveva
raggiunto livelli estremamente elevati, senza paragone in ambito europeo, e che hanno contraddistinto, sul
fronte delle biomasse, una tipologia d’investimento industriale assimilabile a quanto parallelamente
avveniva nelle altre articolazioni del settore FER (ovvero I'eolico ed il fotovoltaico).

Piu difficile, lento e graduale & invece lo sviluppo della seconda tipologia di produzione energetica. In
questo caso, infatti, I'obbiettivo non & semplicemente la produzione ed il dispacciamento di energia
elettrica (spesso senza porsi I'obiettivo di una valorizzazione del termico potenzialmente recuperabile),
bensi riuscire a conseguire un livello adeguato di autonomia energetica all'interno del proprio stabilimento,
conseguendo livelli elevati di efficientamento energetico e di autoconsumo. In questo caso, occorre
maturare una concezione imprenditoriale piu evoluta, ovvero quella di essere al tempo stesso produttori e
consumatori di energia, progettando il funzionamento dell'impianto industriale avendo a modello la
realizzazione di una “isola energetica”. Questo obiettivo & ancor piu importante se si pensa al notevole
grado di inadeguatezza della rete elettrica e le sue limitate prestazioni, fattore che si &€ andato accentuando
con la progressiva integrazione delle fonti rinnovabili ad erogazione elettrica irregolare e discontinua
(eolico e fotovoltaico).

Davvero numerose possono essere le tipologie d’impresa a carattere industriale che potrebbero auto-
approvvigionarsi di energia. Forni e fornaci industriali, caldaie per la generazione di vapore, essiccatoi, celle
frigorifere, ecc. In particolare, allorché queste attivita produttive fossero tutte circoscritte in una medesima
area industriale (zone ASI o zone PIP, ad esempio), sarebbe anche possibile procedere alla realizzazione di
un’area ecologicamente attrezzata, energeticamente autonoma, in grado di gestire collettivamente le
infrastrutturazioni nonché una serie di servizi essenziali (rifiuti, riciclaggio, deputazione acque, controllo
delle emissioni, ecc.), non solo ottenendo il massimo risparmio ma anche adottando le piu idonee
tecnologie a salvaguardia dell’ambiente. Questa dimensione collettiva dovrebbe essere un obiettivo di
grande rilevanza che andrebbe opportunamente incentivato dalla pubblica amministrazione.
Sostanzialmente inesistenti, in Puglia, i casi di riscaldamento collettivo, per esempio a scala municipale, per
iniziativa di alcune amministrazioni. Comuni di montagna, la cui zona climatica induce ad un prolungato
impiego degli impianti termici, si gioverebbero notevolmente di impianti collettivi, prevalentemente
indirizzati al condizionamento termico di edifici pubblici, quali scuole, piscine o palestre comunali,
biblioteche ed uffici pubblici. Queste iniziative, ormai particolarmente diffuse nelle aree dell’arco alpino e
dell’Appennino Tosco-Emiliano, sono del tutto assenti nel nostro territorio. Un lungo ed estenuante lavoro
di sensibilizzazione si rende necessario per superare questi ostacoli.

Non rimane che trattare il settore di connessione fra “polo” agrario di approvvigionamento delle biomasse
APPR e “polo” industriale di utilizzazione energetica delle stesse. Questo settore di compone anch’esso di
una pluralita di aziende in grado di fornire un servizio specifico e particolare, ovvero soddisfare il complesso
delle esigenze logistiche connesse all’approvvigionamento delle biomasse.

In primo luogo dobbiamo riferirci alla categoria delle aziende che operano “in conto terzi” (ovvero dei
“contoterzisti”). Prescindendo dall’organizzazione dei metodi di raccolta e condizionamento delle potature
o di altre biomasse legnose, queste aziende sono spesso, almeno in origine, aziende agricole che si sono
progressivamente specializzate nella meccanizzazione e svolgono lavori agricoli di coltivazione a vantaggio
di altre aziende agricole. A questo “portfolio” di offerta di lavori meccanici e colturali, spesso si affianca la
potatura dei fruttiferi e lo “smaltimento” dei suoi residui. In alcuni casi, questa specifica e particolare
mansione ha assunto priorita e prevalenza rispetto ad altre, tanto da giustificare una progressiva
estensione dell’attivita che puo consistere nello stoccaggio e nella successiva lavorazione per produrre
pellet o briquette di legno.

L'innovazione delle tecnologie meccaniche offre oggi una pluralita di soluzioni di raccolta, imballatura o
trinciatura dei residui di potatura lasciati in campo, cio che agevola le operazioni e ne riduce sensibilmente i
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costi, cosi da incoraggiare l'avvio di aziende che operano in questo settore. Aziende meccaniche
specializzate nella costruzioni di queste tipologie di macchine (evoluzione delle comuni trinciatrici ed
imballatrici) operano anche nella nostra regione ed hanno un crescente credito anche extra-regionale.
Comincia anche a moltiplicarsi la presenza di aziende che operano nell’ambito dello stoccaggio delle
biomasse. Una delle limitazioni assai condizionanti del settore APPR e l'accentuata stagionalita della
disponibilita delle potature a fronte della necessita di un approvvigionamento continuo e regolare nel corso
dell’intero anno solare. A questo riguardo, quindi, occorre provvedere alla realizzazione di “piattaforme”
dedicate alla conservazione ed al condizionamento delle biomasse, in modo che siano messe al sicuro
(evitando il rischio d’incendio), ben conservate (per evitare la perdita di potere calorifico), opportunamente
dimensionate secondo dimensioni standard, regolari ed omogenee, per garantire un’ottima utilizzazione
energetica. Queste piattaforme, almeno nella nostra regione, sono spesso il risultato di una evoluzione o
specializzazione produttiva da parte di ditte che tradizionalmente operano nel settore delle sanse, del
nocciolino di oliva, gusci di mandorle e noci, legna da ardere, ecc.

Di particolare interesse € anche il quadro che comincia a comporsi intorno al settore degli impianti, sempre
piu di piccola taglia, di facile installazione, di maggiore affidabilita tecnica, ad elevate prestazioni e controllo
stringente delle emissioni. E’ del tutto evidente che, in assenza di una tecnologia affidabile di conversione
energetica delle biomasse, l'intera filiera rimarrebbe senza uno sbocco ed il suo sviluppo sarebbe cosi
precluso.

La creazione di nuove filiere energetiche incentrate sulle biomasse (e sulle biomasse APPR in particolare)
non puo prescindere dalla componente agricola da cui dipende I'approvvigionamento di materia prima
combustibile. Lungi dall’intravedere nel settore agricolo un mero fornitore di materia prima, occorrerebbe
immaginare lo sviluppo di una filiera che pervenga alla fornitura di un prodotto combustibile o di un vettore
energetico o, addirittura, del servizio energetico compiuto. Questo obiettivo consentirebbe un adeguato
approfondimento della filiera (da semplice filiera agricola a filiera agri-energetica) e l'incameramento
interno (ossia intra-settoriale) del valore aggiunto che ne consegue. Questo significherebbe promuovere
una strategia in linea con il quadro generale di un obiettivo integrato di sviluppo rurale, ovvero di sviluppo
socio-rurale allorché, oltre alle aziende agricole od agro-forestali, si aggiungesse anche la popolazione
insediata nei medesimi territori, in grado di provvedere alle proprie esigenze energetiche attingendo dalle
proprie risorse territoriali, direttamente gestite a livello locale. Dunque le imprese agricole, associate in
cooperative, danno origine a strutture cooperative di gestione delle biomasse che provvedono a
trasformare la materia prima in prodotto finito, per I'autoconsumo energetico o I'approvvigionamento
energetico di strutture pubbliche comunali o di aree comunali ad insediamento produttivo. Questo il
modello ideale di riferimento. Nella realta, gli investimenti in ambito energetico risultano prevalentemente
se non esclusivamente a carattere privato e, pertanto, nella maggior parte dei casi, il settore agricolo ¢ alla
stregua di un mero fornitore di materie prime, per cui non si ottengono quei vantaggi tariffari che sono
spesso I'unica ragione per cui I'investimento viene effettuato dai privati.

Gli incontri (“focus group”) realizzati con gli stakeholder in differenti aree territoriali della regione Puglia,
nonché le occasioni di confronto individuale con numerosi imprenditori, hanno consentito di cogliere le
idee, le opinioni ed i convincimenti di quei soggetti identificati come attori potenziali delle filiere APPR.
Progressivamente, quindi, si € definito un quadro interpretativo sufficientemente completo in merito ai
fattori in grado d’influire significativamente sulla strutturazione delle filiere, sul mancato decollo di
iniziative bioenergetiche in ambito regionale, e sulle condizioni necessarie perché cio possa aver luogo.

La valutazione generale & che l'influenza esercitata da limitazioni di natura non-tecnica risulterebbe
addirittura piu determinante rispetto al complesso dei condizionamenti di tipo tecnico.
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In primo luogo, la realizzazione dei “focus group” ha evidenziato, sorprendentemente, che i soggetti
aziendali potenzialmente operanti lungo la filiera non hanno una buona conoscenza I'uno dell’altro, per cui
spesso si ignora la possibilita di stabilire una relazione funzionale fra le imprese, finalizzata alla concreta
strutturazione di una filiera bioenergetica. Questi incontri sono risultati di particolare rilevanza nel creare
una rete di relazioni (“stakeholders’ network”) precedentemente inesistente o assai aleatoria e vaga. E’
questo un primo fondamentale contributo che occorre ascrivere alle iniziative intraprese dal progetto
“uP_running” in ambito regionale.

Un fattore in grado d’influenzare in misura notevole la possibilita di attivare filiere APPR e rappresentato
dal valore commerciale che queste biomasse possono conseguire e, pertanto, dalla disponibilita ad
acquistare le biomasse da parte dell’utilizzatore finale ad un prezzo che I'agricoltore reputi sufficiente ed
adeguato. Infatti, se le procedure di raccolta delle potature sono considerate una mera operazione di
“recupero” di scarti e di “smaltimento” di materiale residuo, cio implica che I'agricoltore (detentore dello
“scarto”) non abbia nulla a che pretendere in termini economici. Di contro, se I'operazione di raccolta e
strettamente e direttamente connessa ad una attivita di valorizzazione energetica, allora l'interesse
dell’agricoltore & certamente quello di considerare le potature come una fonte di reddito integrativo. Le
esperienze territoriali sono ancora troppo limitate per poter affermare che la seconda delle ipotesi sia
quella prevalente mentre, purtroppo, risulterebbe ancora prassi corrente (salvo eccezioni assai
significative) la prima. In particolare, pero, I'affermarsi di esperienze di “filiera corta” e quelle piu
strettamente inerenti a processi di autoconsumo energetico di imprese cooperative o consortili, consente
che si venga a diffondere una concezione innovativa delle potature come risorsa aziendale aggiuntiva da
valorizzare. Di contro, il realizzarsi di filiere lunghe, in cui I'imprenditore agricolo & mero fornitore di
materia prima combustibile, non consente di maturare la giusta consapevolezza in merito al valore
intrinseco del materiale conferito.

Con riferimento alle opinioni offerte dagli agricoltori, I'atteggiamento ostativo manifestato nei riguardi
della possibilita di operare un sistematico intervento di raccolta delle potature ricalca due differenti
tipologie di approccio. Da un lato, alcuni agricoltori reputano le potature un mero problema di
“smaltimento” di scarti, essendo quest’ultimi considerati come un intralcio alla regolare e tempestiva
esecuzione delle ordinarie operazioni colturali. Cio implica che la gestione di questi residui sia interpretata
esclusivamente come un costo colturale aggiuntivo, da contenere al minimo. E’ facendo appello a questo
pregiudizio che, assai spesso, si giustificano, pretestuosamente, pratiche di “bruciatura” all’aperto,
direttamente in campo, di frasche o sarmenti rilasciati al suolo a seguito della potatura degli arboreti.
Invece, € ormai unanimemente riconosciuto che questa pratica sia del tutto scorretta in chiave agronomica,
ancorché tollerata da un punto di vista normativo (con sempre maggiore difficolta e solo a seguito di
deroghe regionali alla disciplina nazionale ed europea). Spesso ragioni di ordine fitosanitario vengono
addotte a motivare gli interventi di bruciatura, anche allorché queste ragioni non abbiano reale
fondamento o siano marcatamente ingigantite in senso allarmistico.

D’altro canto, un secondo atteggiamento & quello manifestato da agricoltori tecnicamente piu preparati ed
evoluti che, diversamente dai primi, considerano le potature come una risorsa da valorizzare in chiave
ecosistemica, particolarmente per ricostituire o salvaguardare la sostanza organica del suolo. In questo
senso, la tecnica di trinciatura e spandimento dei residui lignocellulosici, con conseguente formazione di
uno strato pacciamante, protegge il suolo da fenomeni erosivi ad opera di piogge intense, da eccessiva
evaporazione idrica superficiale, da indesiderate competizioni da parte di piante infestanti, preserva
I'umidita del suolo, la sua adeguata strutturazione, il graduale arricchimento in humus, la corretta
permeabilita e conducibilita idrica. In molti casi questa pratica & strettamente associata ad un sistema di
gestione del suolo a carattere “conservativo”, prevalentemente incentrato sulla non lavorazione (minimum
tillage od anche no-tillage), e sulla tecnica dell’inerbimento. In questi casi, pertanto, I'asportazione e la
destinazione energetica delle potature non é ritenuta confacente al regime di cura e gestione dell’oliveto o
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del vigneto. Sebbene queste circostanze appena riferite siano di gran lunga piu favorevoli alle prime (che
invece prevedono, impropriamente, la bruciatura dei residui colturali), rimane da evidenziare che una
corretta gestione del suolo e dell’arboreto, I'esigenza di rispettare un preciso bilanciamento degli apporti e
delle asportazioni di residui organici, le possibilita di eseguire una fertilizzazione organica in alternativa ad
un apporto meramente minerale di nutrienti, sono condizioni che potrebbero garantire I'asportazione delle
potature ed una contestuale efficiente salvaguardia del livello di sostanza organica del terreno agrario.

Si potrebbe ritenere che le tecniche di raccolta e primo condizionamento delle potature (dal campo all’area
di stoccaggio) costituiscano un fattore tecnicamente ancora complesso e limitante I'organizzazione di una
filiera. Notevoli, invece, sono stati i progressi tecnologici in merito, specie in questi ultimi anni, per cui oggi
e dato osservare, fondamentalmente, |'affermarsi di due differenti tipologie di organizzazione del cantiere
di raccolta, ed una serie di varianti rispetto a questi due modelli. Il primo modello € quello dell’imballatura,
il secondo quello della trinciatura dei residui di potatura. Operazione preliminare, affinché le operazioni di
raccolta siano efficienti ed anche speditive, € la disposizione dei residui in andane, in corrispondenza di ogni
interfilare o in file alternate, a seconda della quantita dei residui da raccogliere. Anche questa operazione
pud essere completamente meccanizzata. Decidere se procedere all'imballaggio od alla trinciatura dei
residui non ha semplicemente dirette implicazioni logistiche in campo ma conseguenze importanti anche
nelle fasi successive di conservazione e pretrattamento della biomassa, prima della sua conversione
energetica. Infatti, & possibile trinciare le potature preferibilmente allorché il loro grado di umidita sia
sufficientemente basso (tendenzialmente inferiore al 25%). In tal caso, 'accumulo di materiale trinciato
non andra incontro a processi degradativi che facilmente si vengono ad innescare in presenza di un tasso
d’umidita ancora elevato. Di contro, la raccolta tramite imballatura non addensa il materiale legnoso in
misura comparabile alla trinciatura e, in ogni caso, permette la circolazione dell’aria anche allorché le balle
siano accatastate I'una sull’altra nell’area di stoccaggio. Cid consente che le potature possano essere
raccolte anche quando il loro tasso di umidita sia ancora tendenzialmente elevato (non di rado anche al
40%). Dunque, con la trinciatura le condizioni di raccolta sono piu critiche ma possono aver luogo in modo
piu speditivo e possono essere trasportati quantitativi maggiori di residui legnosi. Con I'imballatura, invece,
si puo intervenire in modo pil tempestivo nelle operazioni di raccolta, confidando che la biomassa
procedera a disseccarsi anche in fase di stoccaggio, le operazioni pero procedono un po’ piu lentamente e
necessitano di una movimentazione un po’ pil complessa rispetto alla semplice trincia-caricatrice del caso
precedente. Queste osservazioni vanno poi rapportate alla specifica tipologia dell’arboreto (numero e
distanza fra le piante, frequenza degli interventi di potatura, pendenza ed accessibilita del campo, ecc.).
Sono tutti fattori che possono diversamente modulare il sistema di raccolta. Nelle condizioni piu difficili,
infatti, i residui possono essere semplicemente portati a bordo campo, in prossimita della carreggiata, e qui
raccolti con un rudimentale sistema meccanizzato (elevatore a benna, pressa meccanica, etc.).

La marcata stagionalita con cui le potature si rendono disponibili implica un’efficiente organizzazione
logistica delle procedure di raccolta (condizione facilmente assicurata dalle aziende che operano in conto
terzi) ma anche la possibilita di realizzare uno stoccaggio di lungo periodo e, pertanto, la presenza sul
territorio di piattaforme specializzate nella conservazione delle biomasse. E' questo un fattore
“infrastrutturale” ed organizzativo ancora carente sul territorio regionale ma che potrebbe facilmente
essere soddisfatto allorché un certo numero di aziende che gia operano in tal senso, per esempio con
riferimento al settore oleario (ditte specializzate nella compra-vendita di sanse e di nocciolino), decidessero
di articolare ed espandere la loro attivita anche al settore delle biomasse legnose.

L'Italia e, in particolare, la regione Puglia si caratterizzano per un livello elevato di consumo di pellet,
prodotto energetico largamente importato non solo da Paesi del nord-est dell’Europa, ma perfino da
Canada e Stati Uniti, generando cosi un volume di affari particolarmente ingente. Raggiungere livelli piu
elevati di soddisfacimento interno della domanda di pellet costituirebbe, quindi, un obiettivo di notevole
interesse per meglio bilanciare il flusso import-export. Si tratta, pertanto, di un prodotto finale di largo
consumo e di sicura collocazione commerciale in merito al quale un certo numero di imprenditori agricoli e
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“contoterzisti” stanno operando investimenti. Riuscire a realizzare un prodotto locale competitivo rispetto
a quello d’'importazione non & compito facile, cio rispetto a due ordini di problemi. Il primo & rappresentato
dalla necessita di tener testa ad un’attivita produttiva che si realizza in Paesi le cui disponibilita di biomasse
legnose sono elevatissime, considerando le amplissime risorse forestali di cui dispongono, cido che ha
determinato lo strutturarsi di filiere altamente meccanizzate ed efficienti, contraddistinte da un
elevatissimo livello di competitivita commerciale (massima contrazione dei costi di filiera). Il secondo
motivo risiede nel fatto che il materiale di partenza localmente disponibile (ovvero le potature) non ha le
medesime caratteristiche qualitative del legno di origine forestale (maggiore incidenza delle ceneri, piu
basso potere calorifico, pezzature piu irregolari del trinciato, minore densita del legno, ecc.). Quest’ultimo
fattore condiziona, almeno in parte, il valore commerciale del prodotto ottenuto che, in linea teorica,
dovrebbe essere venduto ad un prezzo comparativamente pil economico. Da cio si originano alcune
difficolta ascrivibili alla produzione di pellet, fermo restando il fortissimo interesse che questa attivita
produttiva riesce a destare in questi ultimi anni. Si parla, non a caso, di agro-pellet, ad indicare un pellet di
qualita (tendenzialmente ma non necessariamente) inferiore rispetto a quello di origine forestale, proprio
per questo indirizzabile ad approvvigionare caldaie ed impianti produttivi a carattere industriale piuttosto
che impianti di riscaldamento presso abitazioni civili. In quest’ultimo caso, infatti, la qualita della
combustione (e pertanto la qualita del combustibile) & condizione essenziale per poterne realizzare
I'installazione in ambienti intensamente frequentati dall’'uomo.

Sul fronte della conversione energetica delle biomasse, e con particolare riferimento ai processi
termochimici, la combustione € da considerarsi una tecnologia che ha ormai raggiunto livelli elevati di
maturita tecnologica; diversamente, processi alternativi come la pirolisi e la gassificazione sono
commercialmente meno affidabili e, in molte occasioni, non offrono ancora quella garanzia che un
investimento di lungo periodo (almeno ventennale) dovrebbe fornire. Gli aspetti tecnici piu cruciali sono
rappresentati dalla necessita di ottenere un syngas sufficientemente “pulito” per alimentare nel giusto
modo i motori a cui e affidata la generazione elettrica. Questi processi di filtrazione e lavaggio, riferendosi
in particolare ad impianti di piccola taglia, sono ancora di costosa realizzazione e necessitano di un
perfezionamento tecnologico. Sul fronte impiantistico, un sicuro vantaggio osservato in questi ultimi anni e
stato quello di una favorevole “scalabilita”, ovvero la disponibilita commerciale di impianti di potenza via
via pil ridotta (fino a poche decine di chilowatt). Un forte impulso nel favorire questa evoluzione é stato
dato dalla modulazione delle tariffe elettriche d’incentivazione che risultano crescenti in rapporto inverso
alla potenza elettrica dell'impianto.

In termini retrospettivi, ossia ricostruendo le vicende degli ultimi 15-20 anni, da un lato, il vantaggio
tariffario attribuito all’elettricita da FER ha rappresentato un potentissimo fattore di leva per lo sviluppo del
settore (anche nell’ambito delle biomasse, sebbene in misura molto inferiore rispetto ad eolico e
fotovoltaico), d’altro canto, cido ha spostato I'interesse in modo sproporzionato e quasi assoluto verso la
generazione elettrica, trascurando quasi del tutto il settore termico che, possiamo dirlo, non € riuscito ad
esprimere le sue potenzialita cosi come auspicato.

Inoltre, un sistema tariffario cosi sbilanciato a favore dell’elettrico ha di sicuro incentivato il decollo
industriale del settore operando pero una fortissima discriminazione fra grandi imprenditori,
immediatamente capaci di operare investimenti di grande taglia, ed imprenditori piu piccoli e meno
organizzati che non hanno saputo cogliere con la dovuta prontezza queste opportunita, rispetto a modelli
produttivi piu limitati ma meglio ascrivibili al contesto territoriale. Su questo fronte, amministrazioni
comunali, provinciali, GAL, associazioni ed altre aggregazioni territoriali avrebbero dovuto esercitare
un’azione organizzativa, di stimolo e coordinamento, sicuramente piu efficace, al fine di realizzare iniziative
e progetti che avessero una schietta caratterizzazione sociale. Il risultato che ne é scaturito & stato quello
per cui la popolazione residente nei territori ha considerato estranee, esogene ed etero-dirette le iniziative
d’investimento nel settore delle biomasse, tutte prevalentemente di taglia medio-alta, maturando
un’avversione diffusa verso questi progetti, considerati come una sorta di “aggressione”. Al contempo, non
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si sono sapute cogliere le occasioni (comunque di notevole rilevanza) che le misure di promozione delle FER
potevano in ogni caso rappresentare per il settore agricolo ed agro-industriale nella creazione di filiere piu
confacenti ad un modello di generazione distribuita ed a servizio diretto delle esigenze dello sviluppo
territoriale (marcatamente quello rurale).

Ci si trova, in questa fase, a dover fare i conti con I'esigenza di una “ripartenza” (dopo la “sbornia”
dell’eolico e del fotovoltaico), questa volta incentrata su modelli pit rispondenti alle esigenze del territorio
e che, superando una fase pioneristica focalizzata su pochi ma rilevanti insediamenti impiantistici, sappia
meglio interpretare quelle esigenze diffuse di soddisfacimento di consumi energetici di prossimita, che sia
maggiormente integrata nel tessuto produttivo delle aziende, piu attenta non all’offerta energetica “tout
court”, quanto al puntuale soddisfacimento delle richieste, li dove esse si vengono ad originare e con livelli
di efficienza piu elevati rispetto al passato.

L'impiego delle FER ha una genesi relativamente recente in quanto solo nel 2002 (dunque 15 anni addietro)
I'ltalia si € impegnata ad assicurare il conseguimento degli obiettivi stabiliti dal protocollo di Kyoto, entrato
in vigore il successivo 16 gennaio 2005. Allo scopo di garantire il raggiungimento di detti obiettivi, il
legislatore nazionale & intervenuto al fine di semplificare ed accelerare le procedure autorizzatorie
all’esercizio degli impianti alimentati da FER. In particolare, il D.lgs. 387/2003 ha introdotto, all’art. 12, un
procedimento autorizzatorio unificato, di competenza delle regioni, da svolgersi attraverso il modulo della
conferenza dei servizi e da concludere entro 180 giorni (successivamente ridotti a 90 dal D.lgs. 28/2011).

La disciplina puntuale del procedimento e stata demandata a linee guida che assicurassero il corretto

inserimento degli impianti nel paesaggio (in particolare riguardo agli impianti eolici e fotovoltaici).

Le linee guida statali sono state infine emanate con DM 10 settembre 2010, dopo sette anni dal varo del

D.lgs. 387/2003, e recepite dalla regione Puglia con regolamento N. 24 del 30 dicembre 2010.

Il fenomeno insediativo di impianti FER ha quindi manifestato una rapida espansione, da un lato per la

notevole consistenza dei regimi d’incentivazione fissati dal Governo nazionale e, dall’altro, per la mancanza

di una regolamentazione rigorosa dei criteri localizzativi a cui le richieste autorizzatorie dovessero

sottostare. In particolare, la mancanza di un adeguato quadro programmatorio idoneo ad assicurare il

rispetto della capacita di carico dei territori e I'equilibrio tra lI'insediamento di nuove infrastrutture

energetiche e le vocazioni territoriali.

In sintesi, &€ possibile evidenziare che il settore delle bioenergie (e, pertanto, anche il settore della

valorizzazione energetica delle biomasse APPR) ha fortemente risentito, a scala regionale, dell'impetuoso

fenomeno di diffusione delle altre FER (eolico e fotovoltaico) secondo i fondamentali caratteri di seguito
rappresentati:

- lingresso sul mercato e nei territori delle nuove FER & stato di fatto de-regolamentato e fortemente
incentivato dal legislatore statale e dalle istituzioni centrali. Cio € avvenuto in completa assenza di
qualsivoglia forma di programmazione e di coordinamento delle iniziative di infrastrutturazione
territoriale;

- l'esistenza di lacune nell’ordinamento statale e la mancanza o la ritardata emanazione di criteri per il
corretto inserimento degli impianti e la salvaguardia della capacita di carico dei territori hanno reso
indifferibili interventi della regione Puglia in funzione sussidiaria;

- detti interventi, operati dalla regione Puglia, hanno riguardato la materia nei suoi vari risvolti:
dall'inserimento paesaggistico ed ambientale degli impianti alla disciplina del procedimento, alla
garanzia della serieta ed affidabilita degli operatori e dei loro progetti industriali, al concorso delle
imprese agli oneri istruttori sostenuti dall’amministrazione pubblica;
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- nonostante l'intervento in funzione sussidiaria della regione Puglia sulle lacune della normativa statale,
la realizzazione degli impianti alimentati a FER nel territorio ha assunto dimensioni considerevolissime e,
tuttavia, alle istituzioni locali & tuttora preclusa ogni possibilita di perseguire un pil armonico e
coordinato sviluppo del settore che tenga conto della vocazione dei territori e dell’ormai rilevantissimo
contributo della Puglia alla produzione energetica, sia convenzionale (di origine fossile) che da FER.

Da cio discende anche la necessita di porre mano ad una revisione critica di un precedente strumento

regionale di pianificazione energetica (il PEAR) e di verificarne gli obiettivi, particolarmente alla luce degli

intensi processi di sviluppo che hanno riguardato la produzione energetica da FER negli ultimi anni. Diviene
pertanto ineludibile una generale ri-calibrazione delle linee di sviluppo a suo tempo identificate, superate
abbondantemente nelle previsioni quantitative precedentemente elaborate, ma non nelle specifiche

articolazioni per tipologia di FER, considerando I'assoluta prevalenza assunta dalle installazioni eoliche e

fotovoltaiche.

In questo quadro cosi congestionato e critico, le biomasse non hanno manifestato pienamente le loro

potenzialita ed hanno mantenuto uno sviluppo complessivamente contenuto. Anche in questo caso, hanno

prevalso, almeno di solito, investimenti poco armonizzati col territorio, in alcuni casi incentrati sull’'impiego

di materia prima combustibile d’'importazione (per esempio oli vegetali prodotti all’estero) che hanno

progressivamente eroso quel carattere “green” originariamente attribuito al settore.

La disciplina statale, la sua articolazione in ambito regionale e provinciale (soprattutto in fase

autorizzatoria), la concertazione che deve determinarsi fra uffici i piu disparati, ciascuno referente di

particolari aspetti riguardanti il corretto inserimento di un impianto nel contesto territoriale (con

riferimento ai beni storici, culturali, naturalistici, ambientali, paesaggistici, alle possibili interferenze con

I'attivita agricola, alla sicurezza dell’insediamento, agli impatti ambientali che esso puo generare, ecc.)

hanno reso le procedure molto complesse, assai incerte dal punto di vista amministrativo, del tutto

imprevedibili nel loro esito finale, estremamente lunghe nei tempi di espletamento (nonostante i limiti
indicati dalle norme). Tutto cio di fatto scoraggia ed inibisce ogni investimento nel settore, ancora una volta

discriminando fra i soggetti imprenditoriali che possono affrontare un iter autorizzatorio cosi complesso e

rischioso, rispetto a quelli che, al contrario, vi rinunciano in anticipo, anche se la loro proposta

d’investimento potrebbe manifestare caratteri di armonizzazione piu marcati e di rispetto delle vocazioni
territoriali rispetto a quelle presentati da investitori piu “aggressivi”.

Con riferimento al quadro cosi delineato, andrebbe con coraggio proposta una drastica semplificazione
normativa, capace di far dialogare differenti settori della pubblica amministrazione (attivita economiche e
produttive, ambiente, agricoltura, infrastrutture, uffici referenti delle procedure amministrative, ecc.). A
fronte di una assoluta severita delle verifiche sui requisiti tecnici, ambientali e della sicurezza pubblica che
ogni nuova installazione deve necessariamente soddisfare, occorre snellire le procedure, sciogliere i
numerosissimi nodi interpretativi rispetto alle modalita di espletamento delle procedure stesse, eliminare
ogni ridondanza, definire la gerarchia delle titolarita e delle responsabilita amministrative, appianare ogni
contrasto e divergenza fra organi amministrativi che intervengono nel pronunciamento, ecc. Tutto cio e
compito assai arduo che solo una esplicita e determinata volonta politica puod traguardare, ben conoscendo
le difficolta che una tale operazione richiede.

In questi ultimi anni, nonostante le difficolta sopra enunciate, & dato osservare una potenziale ripresa delle
possibilita d’investimento nell’ambito del settore. Sebbene siano venuti meno quei rilevanti sostegni
tariffari che hanno fortemente “distorto” il mercato dell’energia negli anni scorsi, oggi, sia sul fronte
economico che su quello dell’offerta tecnologica, osserviamo condizioni di maggiore sicurezza e solidita di
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prospettive. Trascorsa la “frenesia” che ha contraddistinto i primi anni dello sviluppo delle FER in Puglia (a
partire da 10-15 anni addietro), adesso ¢ il tempo di scelte d’investimento pil consapevoli, meditate,
calibrate in rapporto alle disponibilita territoriale ed alle esigenze a cui si intende far fronte. Ci si augura
che, quanto prima, queste condizioni possano di fatto stimolare una ripresa degli investimenti, ormai
tendenzialmente stagnanti da circa 4-5 anni.

L'offerta tecnologica comprende una piu ampia articolazione di potenze di generazione, anche a partire da
taglie significativamente inferiori rispetto a quelle disponibili solo pochi anni fa, una maggior attenzione alla
produzione congiunta di elettricita e calore (cogenerazione), un controllo ancor piu stringente in merito alle
prestazioni ambientali degli impianti. Questa piu dinamica condizione di mercato e la stretta recessiva degli
ultimi anni, hanno anche favorito un significativo abbassamento dei costi d’investimento degli impianti ed
un ridimensionamento dell’effetto di economia di scala (che determinava una forte penalizzazione degli
impianti a piccola scala rispetto a quelli pit grandi in termini di capitale d’investimento richiesto per unita
di potenza installata).

Sul fronte del costo della materia prima combustibile, non & dato purtroppo ancora osservare un mercato
stabile e ben strutturato della biomassa, sebbene gli scambi di natura commerciale delle differenti forme e
tipologie di biomasse ligno-cellulosiche comincino ad infittirsi ed & pertanto possibile cominciare a
delineare i primi trend di prezzo e dei valori di riferimento, utili per operare alcune valutazioni di
convenienza e fattibilita.

Numerosi sono i prodotti (vettori energetici) assimilabili al cippato di legno proveniente dalle potature i
quali potrebbero fungere da possibili surrogati. Di conseguenza, essi forniscono un riferimento di prezzo
assimilabile o comparabile al prodotto di nostro specifico interesse. E’ del tutto evidente che la presenza di
bio-combustibili potenzialmente sostitutivi del cippato ottenuto da potature rappresenti un fattore
tendenzialmente competitivo, via via piu minaccioso nella misura in cui il prezzo di mercato di tali prodotti
alternativi sia decrescente (ossia sempre pil conveniente). Analogo ragionamento riguarda il confronto fra
pellet di produzione locale e pellet d'importazione. Del pellet, a differenza del cippato di legna, abbiamo
oggi dei riferimenti di mercato assai precisi e la comparazione (sempre in termini di valori di “benchmark”)
e tecnicamente possibile in modo omogeneo.

Di seguito, quindi, riferiremo dei valori indicativi dei prezzi registrati in regione Puglia relativi ai pil consueti
bio-combustibili, almeno quelli piu frequentemente utilizzati. La legna da ardere viene venduta ad un
prezzo nell’intervallo fra 110 e 130 € per tonnellata. Le piccole balle cilindriche costituite da sarmenti o
frasche (con peso unitario di circa 30 kg) hanno un prezzo di vendita di 2,5 € I'una, approssimativamente,
cio che si traduce in un prezzo di circa 75 € per tonnellata. Il pellet di categoria Al, invece, € venduto ad un
prezzo variabile fra 230-350 € per tonnellata. Come si osserva, all’laumentare del prezzo medio del
combustibile, aumenta anche la variabilita di prezzo, in considerazione dell’influenza delle differenti
modalita di realizzazione del processo tecnologico a carico della materia d’origine.
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Figura 1. Costo dell’energia a carico del consumatore finale (includendo I'IVA e le accise, ed escludendo
invece il costo del trasporto). Rilevazione eseguita per I'ltalia nel Gennaio 2017. Unita di misura: Euro/MWh.
(Fonte dei dati: Agriforenergy, Mercati e Prezzi, Marzo 2017 — a cura di AIEL)

Il cippato di legna, pertanto, ha un costo medio orientativo di circa 60 € a tonnellata. E’ del tutto evidente
che la qualita del cippato influenza significativamente questa valutazione, per esempio in rapporto al suo
grado di umidita, il presumibile contenuto in ceneri (influenzato, per esempio, dalla presenza o meno di
corteccia), dalle dimensioni medie della trinciatura e della regolarita dimensionale (la presenza di pezzi
fuori misura pud notevolmente influenzare la regolare utilizzazione del combustibile in alcuni impianti a
biomassa). | gusci delle mandorle hanno un prezzo medio di circa 150 € a tonnellata, mentre il nocciolino
ricavato dalla denocciolatura delle olive (prima della molitura) o delle sanse (dopo la molitura) ha un valore
di mercato pari a circa 190 € a tonnellata e le sanse esauste (ovvero quelle disoleate) sono vendute a circa
100 € a tonnellata.

E’ del tutto evidente che il modo pil corretto di operare una comparazione di prezzo (ovvero del costo di
acquisto) consiste nell’assumere a riferimento non tanto il peso unitario quanto, piuttosto, il valore
energetico unitario, che costituisce il fine ultimo per cui quella biomassa combustibile & acquistata.

Avendo adottato questa coerente unita di riferimento comparativa, appare chiaro (dall’esame della Figura
1) che il cippato di legna rappresenta il combustibile largamente piu economico, sia fra quelli che si
originano dalla biomassa che rispetto ai combustibili di origine fossile. Il cippato B (M50), infatti, ha un
costo di circa la meta del costo della legna da ardere e risulta tre volte inferiore rispetto al pellet categoria
Al.
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Figura 2. Dinamica temporale del costo finale dell’energia a carico del consumatore finale nel corso della
decade 2007-2017 (IVA e costo del trasporto sono esclusi). Unita di misura: Euro/MWh.

(Fonte dei dati: Agriforenergy, Mercati e Prezzi, Marzo 2017 — a cura di AIEL).

Il cippato A2 (M35) e quasi tre volte pil economico del metano agricolo e quasi 5 volte pil economico
rispetto al gasolio da riscaldamento.

Questa condizione di spiccata convenienza economica risulta confermata nel corso dell’ultimo decennio, ed
ancor prima, manifestando valori di prezzo particolarmente stabili nel tempo, a differenza di quanto
osservato con riferimento ai combustibili di origine fossile che, invece, risentono tutti fortemente delle
oscillazioni di prezzo a carico del petrolio, in particolare come riflesso di condizioni di crisi che,
periodicamente, si vengono a determinare sullo scacchiere geo-politico internazionale.

G. Elementi di base per un’analisi SWOT

Punti di Forza (“Strengths”)

S1. L’agricoltura é settore economico trainante a scala regionale. 1| settore agricolo regionale & un settore
rilevante dell’economia pugliese e da cui si origina una parte significativa della ricchezza regionale,
nonostante alterni periodi di crisi e un certo grado di persistente e generale arretratezza. Non mancano,
pero, settori di eccellenza in cui & dato manifestare condizioni di primato a scala nazionale ed europea. Nei
settori agricoli ed agro-industriali piu efficienti, piu innovativi, piu sviluppati, I'ipotesi di far fronte ai
consumi energetici aziendali mediante combustibili ottenuti da biomasse APPR potrebbe rappresentare
una modalita d’investimento particolarmente attrattiva. La logica sottesa & quella di ridurre la dipendenza
dell’agricoltura dall'impiego di risorse energetiche di origine “fossile” e di incrementare il livello di
autonomia energetica cosi come |'efficienza d’uso dell’energia.

S2. Ampia disponibilita di biomasse APPR ed elevati livelli di densita territoriale dei residui di potatura.
Come riferito nel paragrafo iniziale, la Puglia si caratterizza per essere una delle regioni italiane
contraddistinte dalla massima concentrazione di oliveti e vigneti a cui si associano altre tipologie di
fruttiferi (come ad esempio pescheti, albicoccheti e mandorleti). Cido costituisce un fattore prioritario e
propedeutico perché possano svilupparsi delle filiere agro-energetiche incentrate sull'impiego dei residui di
potatura. In particolare, piu che I'estesa superficie agraria investita a fruttiferi, & I'elevata densita spaziale
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delle potature a costituire un fattore oltremodo positivo per gli approvvigionamenti di biomassa, in quanto
cio riduce notevolmente il raggio territoriale di raccolta di frasche e sarmenti e, pertanto, consente di
operare un risparmio significativo nella movimentazione dei residui legnosi, influendo sulla riduzione dei
costi di trasporto, siano essi costi economici ma anche emissivi (GHG).

S3. Sviluppo delle filiere olivicolo-olearie e viti-vinicole come “trampolino di lancio” delle filiere agro-
energetiche. Come corollario al punto precedente, fra i punti di forza occorre anche evidenziare il notevole
sviluppo che hanno le filiere produttive a valle della produzione viticola ed olivicola, ovvero il settore delle
produzione degli oli extra-vergini di oliva cosi come il settore della vinificazione. Si pud considerare che
questi siano settori agro-alimentari potenzialmente associabili alle agro-energie in quanto consentono il
recupero di ulteriori materiali di scarto, o sottoprodotti, che integrano la disponibilita di potature a fini
energetici. Il riferimento, ad esempio, & al “nocciolino” di olive, oppure alle sanse vergini od esauste che
costituiscono tipologie di bio-combustibile ormai diffuse e richieste, che potrebbero considerarsi
complementari alle potature. Analogamente, ma con riferimento al processo di vinificazione, sottoprodotti
quali vinacce e fecce potrebbero avere anch’esse una destinazione energetica. Questa integrazione fra
settori “contigui” e la possibilita di soddisfare le esigenze energetiche dei processi di trasformazione agro-
alimentare potrebbe costituire elemento importante su cui far leva per il decollo di nuove filiere
bioenergetiche.

S4. Presenza di aziende “conto terzi” operanti nel territorio. La presenza di “contoterzisti” offre la possibilita
di affidare a queste tipologie di aziende agro-meccaniche lo svolgimento dei lavori di raccolta e di primo
condizionamento delle potature. Cio consente di affrancare |'agricoltore che, per la limitata estensione
degli appezzamenti o per la mancanza di specifici macchinari dedicati alla raccolta, non abbia la possibilita
di svolgere queste operazioni in modo economicamente conveniente o che, in ogni caso, non volesse
dedicarsi a queste procedure. L’affidare le operazioni colturali al servizio offerto da aziende che operano
“conto terzi” e pratica abbastanza diffusa in regione. Cido consente alle aziende committenti di ridurre
I”immobilizzazione di capitali per I'acquisto di macchine ed attrezzature; di contro, le aziende agro-
meccaniche hanno, di frequente, un parco macchine altamente specializzato che potrebbe anche articolarsi
nella disponibilita delle attrezzature le pil opportune per la raccolta, la trinciatura o I'imballatura delle
potature, secondo il modello di cantiere ritenuto logisticamente piu confacente alle operazioni richieste
nello specifico ambiente di coltivazione.

S5. Possibilita d’implementare un’agricoltura di tipo “multifunzionale”. Il modello agri-energetico e del tutto
conforme al tipo di agricoltura “multifunzionale”, oggi identificato come modello di riferimento a scala
europea. La “multifunzionalita” ha come obiettivo la diversificazione delle attivita agricole, la
moltiplicazione delle opportunita di reddito (anche mediante attivita non convenzionali ma connesse
funzionalmente a quella agricola), I'approfondimento delle filiere produttive, avendo lo scopo di
incorporare nei profitti aziendali quote di valore aggiunto ottenute dalla trasformazione delle materie
prime in prodotti finiti. In quest’ottica, le aziende agricole, le cooperative, i consorzi, le associazioni di
produttori, potrebbero porsi I'obiettivo di convertire le biomasse residuali in un vettore energetico (cippato
di legna, oppure pellet, briquettes, etc.); in alternativa, sarebbe anche possibile gestire direttamente un
servizio di fornitura dell’energia (sotto forma di calore od elettricita), per esempio attraverso esperienze di
“district heating” a scala municipale.

S6. Potenzialita di rafforzare il livello di occupazione. Differentemente da altre tipologie di FER, I'impiego di
biomasse a fini energetici implica la strutturazione di un’articolata filiera produttiva, con fitte connessioni
territoriali, cio che sollecita la partecipazione e l'integrazione di un’ampia gamma di figure professionali,
agricole ed extra-agricole, in grado di garantire la mobilitazione, il condizionamento e la giusta conversione
della biomassa in energia. Numerose, pertanto, sono le maestranze che possono partecipare alla filiera e
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che, direttamente od indirettamente, possono offrire il loro contributo professionale. Cio & garanzia della
valenza socio-economica degli investimenti nelle agro-energie e la possibilita che possano essere fattore di
leva dello sviluppo rurale.

Punti di Debolezza (“Weaknesses”)

W1. Scarsa conoscenza delle possibilita offerte dai residui colturali degli impianti arborei. Distinguendo
rispetto ad alcuni casi d’eccezione, in termini generali, non si osserva una diffusa consapevolezza in merito
alle potenzialita energetiche offerte dalle potature e. pertanto, non si presentano frequenti occasioni in cui
imprenditori agricoli si pongano I'obiettivo di una valorizzazione dei propri residui.

W2. Complessita inerente alla strutturazione di una filiera bioenergetica. Alla mancata consapevolezza in
merito alle potenzialita rappresentate dalle potature (W1) fa inoltre riscontro il timore diffuso che porre in
essere una filiera produttiva sia compito particolarmente difficile sul piano organizzativo. In particolare,
poiché qualunque progetto agro-energetico chiama in causa il coordinamento fra una pluralita di attori di
filiera (ciascuno con il suo compito da assolvere), vien meno la centralita dell'imprenditore (almeno nei casi
in cui siano gli agricoltori il motore primo dell'iniziativa) e la sua prerogativa di assumere decisioni nel
campo degli investimenti aziendali. Questa esigenza, ossia quella di una gestione spesso collettiva e
collegiale, difficilmente incarna la natura fieramente autonoma di numerosi imprenditori agricoli.

W3. La meccanizzazione della raccolta delle potature é operazione costosa. Nonostante i notevoli
miglioramenti tecnologici registrati in questi ultimi anni nel settore della meccanizzazione della raccolta e
del primo condizionamento delle potature, le operazioni logistiche connesse al cantiere di raccolta vengono
ancora giudicate difficili, costose, organizzativamente esigenti e dispendiose (in termini di tempo da
dedicarvi ed manodopera impegnata). Cio, in particolare, & un problema che riguarda il piccolo agricoltore,
ossia I'imprenditore che gestisce una superficie arborata relativamente modesta tale da non giustificare
una dotazione meccanica specializzata in questo tipo di operazioni. Da qui anche la maggiore propensione
ad affidare questo tipo di operazioni a ditte agro-meccaniche che lavorano in conto terzi.

Wa4. Il valore unitario delle biomasse da potature é considerato assai modesto e, pertanto, economicamente
poco profittevole. La considerazione generale che origina scetticismo in merito alla possibilita di costituire
filiere agro-energetiche incentrate sull’utilizzo delle potature e che il valore unitario di questa tipologia di
biomassa risulti troppo modesto in raffronto, ad esempio, con altre tipologie quali le biomasse di origine
forestale. Se questo e il dato di partenza, ogni ulteriore intervento a carico delle biomasse (raccolta,
addensamento, trasporto, stoccaggio, ecc.) costituisce un costo aggiuntivo rispetto ad una materia prima di
scarso valore e ad un prodotto energetico finale che, comunque, manifesta un limitato apprezzamento sul
mercato. In altri termini, si considera che il processo di filiera debba essere particolarmente gravoso, in
termini di lavoro, ed oneroso, in termini di costi, per giustificare la disponibilita sul mercato di un prodotto
energetico dalla cui vendita, in tutta probabilita, non si riuscirebbe a recuperare quanto complessivamente
speso.

WS5. Una gestione aziendale sostenibile dovrebbe richiedere che i residui colturali tornino al suolo e,
pertanto, non venissero asportati. In alcuni contesti agricoli, specie quelli tecnicamente piu evoluti, si
assume che la sistematica sottrazione dei residui colturali possa costituire un rischio per l'integrita delle
caratteristiche di qualita del suolo agrario, con particolare riferimento alla sua dotazione in sostanza
organica. Numerose sono ormai le aziende viticole (soprattutto) ed olivicole (un po’ meno) che stanno
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orientando la gestione del frutteto verso un sistema complessivamente indicato come “agricoltura
conservativa” il cui perno e rappresentato dalla drastica riduzione del numero d’interventi di lavorazione
meccanica del suolo, fino alla introduzione della “non-lavorazione”, accoppiata all'inerbimento della
superficie del suolo, sia esso temporaneo o permanente, soprattutto in relazione alla disponibilita idrica e,
quindi, alla possibile competizione per l'uso della risorsa. Di frequente, nei nostri ambienti, con
I"'approssimarsi della stagione arida estiva, il prato si dissecca naturalmente (lasciando perd un utile
ricoprimento a protezione del suolo) o viene falciato per contenerne gli effetti competitivi rispetto alle
esigenze degli alberi. Tale regime di gestione & quindi poco propenso a ritenere le potature del materiale da
indirizzare alla produzione di energia (anche nel caso di autoconsumo). L’esecuzione di un accurato bilancio
della sostanza organica, specie allorché I'imprenditore adotti tecniche conservative, cosi come limitati ma
preziosi apporti ammendanti (a parziale sostituzione dei concimi minerali) potrebbero garantire soluzioni
“win-win”, ovvero 'asportazione delle potature ed il contemporaneo ripristino della sostanza organica del
suolo che si avvia a mineralizzazione.

W6. Scarsa fiducia degli industriali nei riguardi degli impegni assunti dall’agricoltore, e viceversa. Chi opera
investimenti nel settore energetico realizzando impianti di media o grande taglia ha la necessita di stipulare
contratti di fornitura con un ampio numero di piccoli agricoltori che possano garantire un
approvvigionamento conforme (per quantita e qualita) a quanto necessario. Tale approvvigionamento deve
essere assicurato nei tempi lunghi dell’esercizio dell'impianto, ossia per 15-20 anni almeno. L’agricoltore
puo essere ben incline a garantire la fornitura da un anno all’altro, diversamente, un contratto di lungo
periodo & invece visto con scarso favore in quanto troppo vincolante ed incerto in merito alle possibili
dinamiche di mercato (sia quelle del settore energetico ma anche quelle del settore agricolo). Da qui una
tendenziale diffidenza ad impegnarsi cosi a lungo da parte dell’agricoltore, cosi come il timore da parte
dell’industriale che i patti non vengano rispettati e che I'agricoltore “si chiami fuori” dall'impegno assunto.
Questa condizione d’incertezza puo essere risolta solo attraverso la stipula di contratti che prevedano
differenti clausole di convenienza e di garanzia per entrambe le parti interagenti.

W?7. Incertezze rispetto agli investimenti. Percezione ancora alta del rischio imprenditoriale. Mettendo a
sistema le difficolta di cui sopra, a cui si aggiungono ulteriori ostacoli in merito al costo ancora rilevante
degli investimenti richiesti per |'acquisto dell'impianto, le incertezze di carattere amministrativo
conseguenti alle procedure autorizzatorie, le complicazioni riguardo alla disponibilita ed alla collocazione
del punto di connessione alla rete elettrica del gestore pubblico, le frequenti opposizioni da parte della
popolazione residente alla realizzazione dell’impianto, le tecnologie di conversione alcune delle quali non
ancora sufficientemente mature, tutto cio definisce un quadro ancora altamente indeterminato e quindi
rischioso, che poco favorisce gli investimenti e I'assunzione di impegni finanziari di lungo periodo. Cio
avviene nonostante i frequenti aiuti pubblici in conto capitale, le agevolazioni fiscali e gli incentivi tariffari, il
che fornisce un’idea purtroppo chiara ed evidente delle notevoli contraddizioni del sistema.

WS8. Stagionalita dei prelievi e delle disponibilita delle biomasse residuali. Una delle limitazioni piu evidenti
che possono interferire nella realizzazione di una filiera produttiva € quella rappresentata dall’accentuata
stagionalita nell’esecuzione dei prelievi di biomassa. In particolare, le operazioni di potatura del vigneto e
dell’oliveto hanno luogo a partire dal periodo successivo alla raccolta della produzione e possono protrarsi
fino ad un periodo antecedente alla ripresa vegetativa degli alberi da frutto. Cio significa che, di norma, il
trimestre invernale & quello deputato all’esecuzione degli interventi cesori. Il tempo a disposizione, quindi,
essendo assai ristretto, potrebbe costituire una limitazione oggettiva all’esecuzione della raccolta, specie
guando le dimensioni del campo sono assai ampie o |'azienda che esegue il lavoro opera in conto terzi, con
un fitto calendario di interventi. | residui di potatura possono essere lasciati sulla superficie del suolo,
disposti in andane, per agevolare la successiva raccolta, oppure variamente accatastati. Il tempo di
permanenza in campo e lI'andamento meteorologico (preferibilmente secco ed in assenza di piogge)
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possono consentire una disidratazione pilt o meno accentuata del legno, specie con riferimento alle
potature pilt minute. Una tendenziale perdita delle foglie, conseguente al disseccamento dei residui in
campo, potrebbe favorire un miglioramento della qualita combustibile delle potature, anche a fronte di una
riduzione della biomassa complessivamente raccolta. Le tecniche di raccolta e I'organizzazione logistica del
cantiere possono influenzare i tempi di raccolta; infatti, la trinciatura piu che I'imballatura necessiterebbe
di una disidratazione piu spinta delle biomasse da raccogliere.

Al di la della difficolta od operare la raccolta entro una finestra temporale abbastanza limitata, un’altra
difficolta che discende dalla stagionalita delle potature & rappresentata dalla necessita di disporre di un
centro od una piattaforma di stoccaggio in modo da fungere da “sistema tampone” o “volano” fra i tempi
concentrati della raccolta e, al contrario, i tempi piu “diluiti” e regolari dell’approvvigionamento
all'impianto. Di frequente, I'impianto destinatario degli approvvigionamenti non ha una disponibilita di
spazio adeguata e sufficiente per garantire uno stoccaggio unico e concentrato di tutta la biomassa
necessaria nel corso dell’anno solare; cio implica, di conseguenza, la realizzazione di centri satellite di
stoccaggio temporaneo, prima che la biomassa sia consegnata nel centro finale di utilizzazione. Questo
servizio di stoccaggio potrebbe essere gestito dalle imprese agricole fornitrici (riunite in cooperativa o
consorzio), dall'impresa industriale che si occupa della conversione energetica, ovvero da aziende
intermediarie che possono o meno coincidere con I'azienda agri-meccanica che ha curato il servizio di
raccolta in campo delle potature. Come si vede, i modelli di business possono essere molto variabili in
rapporto alle condizioni socio-economiche di contesto.

W9. | prodotti energetici ottenuti a partire dalle potature potrebbero non essere rispondenti a specifici
parametri standard di qualita. Nei contesti in cui il mercato dei prodotti bioenergetici & sufficientemente
sviluppato, si vanno progressivamente affermando criteri condivisi e standardizzati di classificazione delle
caratteristiche dei prodotti ottenuti a partire dalle biomasse. Cio attiene, in particolare, ai caratteri
merceologici dei prodotti medesimi; da un lato, infatti, occorre fornire garanzia al consumatore finale della
rispondenza di quanto acquistato con le specifiche tecniche del prodotto ricercato; dall’altro, la conformita
piena o parziale a tali criteri qualitativi non puo che avere un’influenza rilevante sulla formulazione del
prezzo di vendita del prodotto medesimo.

In ambito locale (ovvero considerando la regione Puglia), il mercato delle biomasse combustibili non e
ancora sufficientemente sviluppato per poter dar seguito a criteri cosi evoluti di valutazione merceologica,
per cui il prodotto energetico & spesso oggetto di scambio senza che siano opportunamente dichiarati
fondamentali informazioni attinenti, ad esempio, al grado di umidita, contenuto in ceneri, potere calorifico,
dimensionamento medio del cippato e sua variabilita campionaria, ecc. Questa condizione rende anche
abbastanza incerta la reale valutazione commerciale del prodotto che, come risaputo, dovrebbe essere
rapportata al contenuto energetico del prodotto e non semplicemente al suo peso.

Opportunita (“Opportunities”)

O1. Il sistema “agro-energetico” interpreta adeguatamente il modello “multifunzionale” oggi associato
all’agricoltura. Le strategie delle sviluppo rurale implementate nel quadro della Politica Agricola Comune
(PAC) fanno perno, ormai da diversi anni, sul concetto di “multifunzionalita” dell’agricoltura, ovvero sulla
possibilita che I'esercizio agricolo non interpreti esclusivamente finalita produttive ma che, al contrario,
sappia intercettare esigenze molto ampie ed articolate in grado di promuovere lo sviluppo. Sempre piu
gueste esigenze appartengono alla sfera di servizi ecologico-ambientali e socio-culturali. Cosi, ad esempio,
aspetti qualificanti della multifunzionalita sono la conservazione e la salvaguardia ambientale (proteggere il
territorio da fenomeni di dissesto idrologico; difendere la biodiversita; evitare inquinamenti e
salvaguardare le risorse), cosi come la valorizzazione degli aspetti paesaggistici e la promozione delle
opportunita turistico-ricreative del territorio; la dimensione sociale dell’agricoltura € quella che si occupa di
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alcuni aspetti inerenti alla cura di alcune patologie, il reinserimento di persone che vivono condizioni di
disagio, I'educazione e la formazione dei giovani, ecc. In questo quadro, come si puo intendere
estremamente variegato, si inserisce anche la possibilita che I'agricoltura, piuttosto che attivita altamente
energivora, si ponga I'obiettivo di alleviare il nostro deficit energetico e di promuovere le FER.

Questa strategia, inoltre, promuove la diversificazione produttiva e la multiattivita, cid che costituisce uno
strumento poderoso per consentire agli imprenditori agricoli, specie quelli pil prossimi a condizioni di
marginalita, di rafforzare la loro capacita di permanere all’'interno del sistema economico e di non esserne
espulsi. La produzione di energia rinnovabile &, a tutti gli effetti, considerata attivita agricola “connessa”
allorché “non prevalente”, ovvero rimanga entro una dimensione economica inferiore rispetto all’attivita
agricola propriamente detta.

02. Le bioenergie sono una forma di attivita imprescindibile nel quadro degli interventi di mitigazione dei
cambiamenti climatici. In un quadro strategicamente assai ampio, che investe la scala planetaria, occorre
assumere impegni vincolanti e decisamente piu ambiziosi rispetto al passato (“Protocollo di Kyoto”) per
limitare il progressivo surriscaldamento terrestre. Tale strategia non puo che trovare immediato e concreto
riscontro anche alla scala regionale. E’ infatti su questo tema, essenzialmente, che si incentra
I"aggiornamento del PEAR della Puglia e la individuazione del “burden sharing” da adottare come obiettivo
della strategia regionale di riduzione delle emissioni GHG. La gran parte degli analisti, sia governativi che
non-governativi, assegna alle biomasse un ruolo imprescindibile nel progressivo sviluppo delle FER e nella
capacita dei sistemi produttivi locali e nazionali di affrancarsi progressivamente dalla dipendenza “fossile”.
Questa condizione di assoluta necessita pone il settore FER, quello delle biomasse ed in particolare quello
delle biomasse APPR, in una posizione assai favorevole (potremmo dire privilegiata) rispetto alle misure che
dovranno essere poste in essere per incentivare la produzione di energia rinnovabile.

In particolare, le biomasse APPR sono unanimemente giudicate risorse “locali” (ovvero non sono biomasse
trasferite da lontano), e ritenuto giusto ed opportuno valorizzarle, adottando tecnologie di conversione
energetica le meno impattanti e le piu rispettose dell’ambiente, stimolando cosi processi economici che
promuovano lo sviluppo locale. E' dunque di prioritaria rilevanza trovare le modalita piu opportune ed
adeguate per modulare, a scala locale, un modello di progressiva espansione del settore bioenergetico che,
perod, non sia giudicato come modello “esogeno” (di semplice “colonizzazione”) ma, al contrario, sappia
interpretare bisogni ed esigenze delle comunita insediate nel territorio.

03. Riordino, in chiave sostenibile, delle operazioni colturali del frutteto. Considerando i piu probabili
sviluppi della regolamentazione agricola e di quella ambientale (specie con riferimento alla necessita di
ridurre drasticamente le emissioni di gas clima-alteranti) & altamente probabile che la pratica della
bruciatura delle potature non venga piu tollerata e, per contro, venga del tutto interdetta. Alla luce di
questa possibile evoluzione, I'agricoltore che per consuetudine o semplificazione della pratica colturale sia
ancora avvezzo a questa discutibile pratica dovra radicalmente modificare il sistema di gestione del
frutteto, orientandosi verso metodologie pil innovative, quali le tecniche di tipo “conservativo”, incentrate
sulla minima lavorazione o la non-lavorazione, I'inerbimento, I'apporto di ammendanti organici, ecc.
Questo nuovo regime, meglio rispettando le condizioni del suolo e la salvaguardia del suo contenuto in
sostanza organica, potrebbe piu agevolmente consentire una sistematica asportazione dei residui di
potatura da destinarsi all'impiego energetico.

O4. Le prospettive di mercato delle bioenergie sono favorevoli. Sebbene il mercato delle biomasse
combustibili sia ancora scarsamente sviluppato a scala regionale, le condizioni di scambio sono interessanti
e riflettono abbastanza fedelmente le condizioni osservate a scala generale. In particolare, & dato rilevare |l
persistente vantaggio di prezzo che contraddistingue i combustibile da biomassa rispetto ai combustibili di
origine fossile di cui sono succedanei. Oltre al vantaggio considerevole nel prezzo dell’unita energetica, cio
che consente un ammortamento piu rapido dei costi d’investimento dovuti all’acquisto degli impianti a
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biomassa, un altro vantaggio e rintracciabile nella particolare stabilita che tale prezzo manifesta nel tempo,
ovvero la relativa insensibilita del regime dei prezzi a quelle ripercussioni geo-politiche che di frequente
determinano rapidi ed improvvisi innalzamenti di prezzo a carico del petrolio e dei suoi derivati (condizione
definita di “volatilita” dei prezzi). Questa condizione di consolidata stabilita dei prezzi offre un buon livello
di affidabilita nella definizione del “business plan” dei progetti bioenergetici e costituisce un fattore del

tutto favorevole al decollo di nuove filiere.

0O5. Crescente miglioramento tecnologico degli impianti e perfezionamento dei sistemi di raccolta delle
potature. |l fatto interessante che & dato osservare in questi ultimi anni riguarda la progressiva attenzione
che le ditte costruttrici degli impianti a biomassa hanno dedicato alla necessita di rendere “scalabili” alcune
soluzioni impiantistiche attinenti a specifiche tecnologie termochimiche verso livelli piu contenuti di
potenza di generazione o di capacita oraria dell'impianto medesimo. E’ questo un fattore tecnologico di
grande rilevanza in quanto allarga significativamente il numero potenziale di imprenditori interessati
all'investimento ed aumenta le possibilita d’intercettare, in modo piu duttile e quindi piu efficiente, le
disponibilita territoriali di biomassa, riducendo |‘estensione del bacino di approvvigionamento che un
definito impianto dovrebbe controllare. Ne consegue, inoltre, che i costi d’investimento siano piu
contenuti. L’evoluzione del mercato e I'affermarsi di queste tecnologie a piccola o micro scala contribuisce
ulteriormente ad abbassare i costi d’investimento, condizione che genera un circuito virtuoso che
promuove l'affermarsi territoriale del settore. Le conseguenze indotte riguardano anche un aumento
significativo delle specializzazioni tecnico-professionali in grado di fornire assistenza, operare le
installazioni, controllare I'ordinario funzionamento dell'impianto e svolgere la necessaria manutenzione.
Tutto cio contribuisce ad incrementare il livello di affidabilita della tecnologie e, pertanto, sollecita ulteriori
investimenti.

06. | meccanismi d’incentivazione e supporto agli investimenti nel settore delle bioenergie sono ancora
rilevanti. Sebbene gli ultimi anni si siano caratterizzati per una relativa contrazione dei vantaggi tariffari
originariamente messi in atto per favorire una forte promozione delle FER, tali vantaggi ancora persistono e
sostengono in particolare i piccoli impianti rispetto a quelli di taglia piu elevata, cosi come le soluzioni
tecnologiche ritenute pil “ecological friendly”. Ancora frequenti e numerose, inoltre, sono le opportunita di
far ricorso al sostegno pubblico per fronteggiare i gravosi investimenti inerenti alla realizzazione di impianti
a biomassa. In certi casi, &€ addirittura possibile operare (almeno in modo parziale) un certo cumulo dei
finanziamenti erogati in conto capitale, purché non venga superata la soglia limite di agevolazione pari al
40%. Tali finanziamenti, nei modi e secondo meccanismi differenti, possono riguardare sia il settore
dell’agricoltura cosi come quello dell’industria e possono far ricorso ad iniziative intraprese e coordinate a
scala regionale, nazionale od europea. E’ presumibile che il sostegno e lincentivazione economico-
finanziaria alla creazione di filiere bioenergetiche sia una strategia di “policy” perseguibile per tempi ancora
medio-lunghi, in attesa di ottenere il risultato posto in agenda, ovvero le riduzioni di GHG ed i risparmi in
risorse fossili cosi come da impegni assunti internazionalmente.

O7. Opportunita di ridurre i costi connessi all’approvvigionamento dell’energia nelle attivita produttive del
settore agricolo, agro-alimentare ed industriale. Le aziende che, in linea teorica, possono aderire al settore
delle bioenergie a base APPR non sono unicamente quelle che intendono produrre energia per alimentare
la rete elettrica nazionale. Ulteriori e ben pil rilevanti opportunita sarebbero offerte a vantaggio di tutte
quelle tipologie aziendali che debbono fronteggiare elevati costi energetici nel loro processo produttivo.
Cio implica, assai di frequente, il contestuale consumo di energia elettrica e di calore, pertanto il possibile
ricorso ad un regime di “co-generazione” che consentirebbe di conseguire livelli di rendimento assai
elevati, anche superiori all’80%. E’ questo I'ambito applicativo di nuove filiere che meglio risponderebbe a
soddisfare le esigenze del territorio, conseguendo significativi e reali risparmi di energia fossile,
garantirebbe maggiore sicurezza negli approvvigionamenti energetici e livelli piu elevati di autoconsumo. Si
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tratta, in altri termini, di procedere ad una sistematica e puntuale sostituzione di vecchi impianti
convenzionali con nuovi impianti alimentati a biomasse, a servizio degli approvvigionamenti energetici
connessi a processi produttivi che si svolgono presso aree industriali oppure agricole a forte concentrazione
di industrie di trasformazione agraria.

08. Attivazione di progetti energetici a scala municipale e d’interesse pubblico. Un altro fronte importante
in cui si andrebbe ad incidere in modo rilevante nella contrazione dei consumi energetici fossili € quello del
riscaldamento pubblico collettivo. In modo simile al punto precedente, si cerca d’intervenire non tanto
nell'incrementare una generica offerta energetica (specificamente quella elettrica, soggetta a
dispacciamento sulle lunghe distanze e, pertanto, esposta ad inefficienze, dispersioni, instabilita, blocchi,
ecc.), quanto sul fronte della domanda, ovvero soddisfare direttamente le esigenze di consumo energetico
per garantire lo svolgimento di processi manifatturieri, agro-alimentari o le esigenze di riscaldamento delle
abitazioni, siano esse pubbliche o private. Con riferimento a quest’ultima esigenza, le amministrazioni
municipali potrebbero promuovere iniziative miranti a garantire il riscaldamento di ambienti pubblici (le
scuole pubbliche, il municipio, la palestra o la piscina comunale, ecc.) mediante I'installazione di caldaie a
biomasse di nuovissima tecnologia in sostituzione di caldaie tradizionali, inefficienti e a manutenzione assai
onerosa. Sarebbero, in particolare, quei comuni collocati geograficamente in fasce altitudinali piuttosto
elevate (in collina od in montagna) ad intravvedere margini di convenienza sicuramente piu spinti nel
procedere alla sostituzione della vecchia caldaia con sistemi di teleriscaldamento. “Certificati bianchi” o
“Conto termico 2.0” sono attualmente gli strumenti d’incentivazione messi a punto a livello nazionale per
rendere piu conveniente il passaggio o la “conversione” alle biomasse rispetto ai combustibili tradizionali
ad elevato profilo d’emissioni (cherosene, gasolio, ecc.). Questo tipo di iniziative, inoltre, avrebbe il
notevole vantaggio di far fronte ad un’esigenza a carattere collettivo, espressione della popolazione in
termini larghi e generali, e non di una specifica e ben selezionata sua categoria, sociale, professionale,
produttiva che fosse.

Minacce (“Threats”)

T1. Procedure autorizzatorie ancora poco chiare, diversamente interpretate, variamente applicate. Grande
e il disordine sotto il cielo! Particolarmente difficile & riuscire ad orientarsi nel “mare magnum” di decreti,
leggi, regolamenti e linee guida, per giunta considerando la sovrapposizione e, di frequente, perfino il
conflitto di competenze che sussiste fra la normativa statale e quella regionale. Cio implica che non sia
possibile attivare iniziative d’investimento senza fare appello ad una folta schiera di consulenti, ciascuno
specializzato in particolari e specifici aspetti tecnico-normativi che disciplinano il settore. Ciononostante, le
incertezze della procedura ed i tempi troppo spesso imprevedibili (sebbene in teoria contingentati “ope
legis”) rendono I'avvio dell’investimento un’impresa titanica, altamente incerta, oltremodo rischiosa,
economicamente dispendiosa nella fase di avviamento. Nonostante la legge dia la massima priorita ad
investimenti in questo settore in quanto ritenuti di rilevanza strategica, 'enorme mole di pratiche a cui
assolvere, i numerosi vincoli, i pronunciamenti plurimi da parte dei numerosi uffici che preordinano il
rilascio delle autorizzazioni, esercitano una serratissima selezione “ab origine” rispetto alle iniziative
progettuali d’investimento. Nell’arco di pochi anni, inoltre, I'assetto normativo ha subito frequenti
cambiamenti, rimaneggiamenti, improvvisi arresti e ripartenze, in alcuni casi perfino provvedimenti a
carattere retroattivo.

Queste condizioni cosi complesse ostacolano e scoraggiano nuovi investimenti, creano un’artificiosa
discriminazione fra gli imprenditori in base alla loro maggiore o minore confidenza riguardo alle procedure
normative (& del tutto notorio che i piccoli agricoltori non hanno facile accesso a questo tipo di
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informazioni), favoriscono investimenti meno radicati territorialmente ma guidati da imprenditori piu
spregiudicati rispetto a progetti di filiera costituiti dal raggruppamento di imprenditori locali.

T2. Energica competizione esercitata da biomasse “esogene”. Per biomasse “esogene” si intende materie
prime combustibili che vengono acquisite da mercati diversi e solitamente distanti rispetto al mercato
regionale. Anche da un punto di vista normativo, si assumono condizioni di “filiera corta” allorché il
trasporto delle biomasse non superi una distanza di 70 km in linea d’aria dall'impianto servito. Superato
questo valore limite (del tutto convenzionale sebbene specificamente normato), I'impianto a biomassa
perde quelle prerogative di priorita e valenza che ne giustifichi il sostegno da parte del decisore pubblico. Si
tratterebbe, in tal caso, di un investimento a carattere ordinario. Ciononostante, allorché
I"approvvigionamento locale fosse soggetto ad oggettive limitazioni per una relativa carenza della risorsa
combustibile o nel caso in cui i costi di approvvigionamento di biomasse “importate” fossero piu
convenienti rispetto ai costi attribuiti alla biomasse raccolte “in loco”, si generebbero condizioni di
competizione a scapito del prodotto interno, tale per cui non verrebbero a generarsi quei virtuosi rapporti
di filiera e quell’auspicabile indotto di attivita che & il fondamento primo di iniziative di tal genere. Le
ragioni di questa efficace competizione possono essere diverse e, almeno inizialmente, allorché il mercato
locale non sia sufficientemente consolidato, possono trarre origine in una migliore organizzazione logistica
della filiera che ne riduce i costi di movimentazione, una migliore dotazione di macchine ed attrezzature
per la raccolta delle potature ed una piu efficiente organizzazione dei cantieri, una piu consistente
dotazione territoriale delle risorse ligno-cellulosiche oggetto di raccolta che rende piu convenienti tutte le
procedure, ecc.

Anche una notevole disponibilita di materie prime combustibili alternative e surrogabili pud costituire
fattore assai efficace di competizione, come ad esempio le sanse, il nocciolino, i gusci delle mandorle, ecc.

T3. Opposizione sociale alla realizzazione di nuovi impianti a biomassa. La cosiddetta “sindrome NIMBY”
(“Not In My Back Yard”) e pervenuta a livelli di diffusione assai preoccupanti, in particolare con riferimento
alla regione Puglia, sebbene essa costituisca una fattore limitativo ormai su tutto il territorio nazuionale. Le
esperienze di tumultuoso sviluppo regionale dell’eolico e del fotovoltaico hanno manifestato, in piu di
un’occasione, dei connotati di “aggressione” al territorio, considerata la rapidita crescente del loro
insediamento ed il disordine “tumorale” che ne ha contraddistinto I'ascesa, senza che alcuna coerente
pianificazione ne disciplinasse il fenomeno. Cio ha rappresentato motivo di crescente risentimento da parte
delle popolazioni locali che hanno subito tale offensiva senza che, per giunta, venissero a maturare
particolari vantaggi in termini di sviluppo socio-economico territoriale (trattandosi d’investimenti a
carattere prevalentemente “passivo” e a scarsa ricaduta interna). Questa condizione di progressiva ostilita
verso le FER (sebbene originariamente I'atteggiamento piu diffuso fosse esattamente I'opposto) ha finito
per coinvolgere ed interessare anche gli impianti a biomasse. Una specifica recriminazione rivolta nei
riguardi delle biomasse e dei processi termochimici implicati riguarda il fatto che la combustione genera
delle emissioni atmosferiche che possono risultare nocive e pericolose. Particolare rilevanza & stata
attribuita alle polveri sottile (PM10 e PM2,5) che sono individuati, unitamente ad altri inquinanti, come
potenziale minaccia alla salute dei residenti. Poca giustificazione trova il fatto che numerosi altri
insediamenti produttivi potrebbero manifestare questo tipo di problematiche o che dispositivi tecnici
particolarmente sofisticati oggi consentono un abbattimento assai efficace di tali inquinanti dai fumi
dispersi in atmosfera; rimane fortemente radicato un forte senso di minaccia e di timore, ulteriormente
ingigantito dal sospetto che, oltre alle biomasse, possano essere “bruciati” materiali di diversa origine e, piu
nello specifico, non meglio definiti “rifiuti”.

T4. Scarsa conoscenza diffusa dei vantaggi ambientali offerti dall'impiego energetico delle biomasse.

Similmente alla minaccia descritta al punto precedente, anche questa ha principalmente a che vedere con
lo scarso livello di consapevolezza in merito alle questioni in gioco da parte della cittadinanza e della societa
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civile intesa in senso generale. Purtroppo, I'esistenza e la diffusione di alcune forme di sfruttamento
energetico delle biomasse meramente speculative e la scarsa rilevanza attribuita in passato a rigorosi criteri
di sostenibilita ecologica e compatibilita ambientale ha fatto si che si diffondesse il sospetto che la gran
parte delle iniziative progettuali nel settore delle bioenergie, lungi dal costituire una risposta efficace
all’esigenza di mitigazione dei cambiamenti climatici, ne fosse addirittura fattore predisponente. Il gran
dibattere a livello sia tecnico-scientifico che mediatico, il paventato conflitto fra produzione di cibo e
produzione di energia, il timore di stravolgimenti nell’assetto del paesaggio agrario a seguito di
cambiamenti d’uso del suolo, la preoccupazione che alcune coltivazioni tipiche regionali venissero
soppiantate da colture energetiche dedicate € stato enormemente ingigantito e l'intero settore ne ha
patito le conseguenze. Di contro, occorrerebbe essere molto chiari nel riaffermare i vantaggi che
potrebbero discendere dalla realizzazione di iniziative progettuali che abbiano superato procedure rigorose
di “screening” ambientale e che manifestino pienamente tutti quei requisiti tecnico-logistici oggi di agevole
valutazione e verifica, per esempio adottando le procedure LCA “Life Cycle Assessment”.

T5. Divario intersettoriale. Ovvero, paventato squilibrio fra il potere esercitato dalla parte industriale
rispetto alla parte agricola. Allorché una filiera produttiva si strutturi in senso fortemente bipolare,
evidenziando la posizione dominante di un acquirente unico e fortemente centralizzato (il polo industriale)
a cui e conferita la materia prima da parte di una pluralita di piccoli fornitori (il polo agricolo), si generano
condizioni contrattuali fortemente squilibrate. La formazione del prezzo della materia prima cosi come le
condizioni per la sua vendita sarebbero, di fatto, determinate e vincolate dalla parte industriale senza che
la pluralita dei contraenti possa esercitare una significativa influenza. Cio € quanto oggi si osserva nel
settore agro-alimentare che evidenzia la forte penalizzazione subita dall'imprenditore agricolo rispetto agli
interessi della catena di trasformazione e di commercializzazione del prodotto lavorato. Si assiste, in altri
termini, ad un chiaro effetto “squeezing” che comprime la remunerazione del produttore agricolo a
vantaggio del valore aggiunto maturato sul prodotto da parte di chi opera trasformazione e
commercializzazione. Occorre, pertanto, definire strumenti di contrattazione collettiva e modelli di accordo
qguadro a carattere generale che sappiano trasferire parte dei vantaggi conseguiti dalla porzione terminale
delle filiera (quella a ridosso della produzione e vendita dell’energia) anche a monte, ovvero alla
componente agricola della filiera.
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STRENGHTS WEAKNESSES

S1. L’agricoltura é settore economico trainantea | W1. Scarsa conoscenza delle possibilita offerte dai
scala regionale. residui colturali degli impianti arborei.

$2. Ampia disponibilita di biomasse APPR ed W2. Complessita inerente alla strutturazione di
elevati livelli di densita territoriale dei residui una filiera bioenergetica.

di potatura. W3. La meccanizzazione della raccolta delle

S3. Sviluppo delle filiere olivicolo-olearie e viti- potature e operazione costosa.
vinicole come “trampolino di lancio” delle WA4. Il valore unitario delle biomasse da potature &
filiere agro-energetiche. considerato assai modesto e, pertanto,

S4. Presenza di aziende “conto terzi” operanti economicamente poco profittevole.
nel territorio. WS5. Una gestione aziendale sostenibile dovrebbe

S5. Possibilita d’implementare un’agricoltura di richiedere che i residui colturali tornino al
tipo “multifunzionale”. suolo e, pertanto, non venissero asportati.

S6. Potenzialita di rafforzare il livello di W6. Scarsa fiducia degli industriali nei riguardi
occupazione. degli impegni assunti dall’agricoltore, e

viceversa.

W?7. Incertezze rispetto agli investimenti.
Percezione ancora alta del rischio
imprenditoriale.

WS8. Stagionalita dei prelievi e delle disponibilita
delle biomasse residuali.

W9. | prodotti energetici ottenuti a partire dalle
potature potrebbero non essere rispondenti a
specifici parametri standard di qualita.

OPPORTUNITIES THREATS

0O1. Il sistema “agro-energetico” interpreta T1. Procedure autorizzatorie ancora poco chiare,
adeguatamente il modello “multifunzionale” diversamente interpretate, variamente
oggi associato all’agricoltura. applicate.

02. Le bioenergie sono una forma di attivita T2. Energica competizione esercitata da biomasse
imprescindibile nel quadro degli interventi di “esogene”.
mitigazione dei cambiamenti climatici. T3. Opposizione sociale alle realizzazione di nuovi

03. Riordino, in chiave sostenibile, delle impianti a biomassa.
operazioni colturali del frutteto. T4. Scarsa conoscenza diffusa dei vantaggi

04. Le prospettive di mercato delle bioenergie ambientali offerti dallimpiego energetico
sono favorevoli. delle biomasse.

05. Crescente miglioramento tecnologico degli T5. Divario intersettoriale. Ovvero, paventato
impianti e perfezionamento dei sistemi di squilibrio fra il potere esercitato dalla parte
raccolta delle potature. industriale rispetto a quello della parte

06. | meccanismi d’incentivazione e supporto agli agricola
investimenti nel settore delle bioenergie sono
ancora rilevanti.

0O7. Opportunita di ridurre i costi connessi
all’approvvigionamento dell’energia nelle
attivita produttive del settore agricolo, agro-
alimentare ed industriale.

08. Attivazione di progetti energetici a scala
municipale e d’interesse pubblico.
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Target @ AIMING AT AN EFFICIENT AND INTEGRATED REGIONAL AGRO-ENERGY SYSTEM
ACCORDING TO THE BIOECONOMY MODEL.

Strategy: Strengths + Opportunities - SO “Attack”
S1. Agriculture is a regional economic driving | O1. The "agro-energy" system adequately
force. interprets the "multifunctional” model
S2. Wide availability of APPR biomass and associated with agriculture today.
high territorial density of pruning 02. Bioenergy is a form of activity that is
residues. essential in the context of climate change
S3. Development of olive-to-oil and grape- mitigation measures.
to-wine value chains as a "springboard" 03. Reorganize, according to sustainable
for agro-energy supply chains. criteria, the fruit-tree cultivation
operations.

Target @ SUSTAINABLE APPR ENERGY GENERATION AS A PATH TO RURAL

DEVELOPMENT.
Strategy: Strengths + Opportunities - SO “Attack”
S5. Possibility to implement the O1. The "agro-energy" system adequately
"multifunctional" model of agriculture. interprets the "multifunctional” model

associated with agriculture today.

Target @ A MARKET ORIENTED APPR ENERGY SECTOR TO INTERCEPT AND SATISFY
SOCIETY NEEDS.

Strategy: Strengths + Opportunities - SO “Attack”
S1. Agriculture is a regional economic driving | O4. The bioenergy market outlook are
force. favorable.
S2. Wide availability of APPR biomass and 06. Investment incentives and supporting
high territorial density of pruning residues. measures for bioenergy are still
significant.

0O7. Opportunities to reduce the costs
associated with energy supply in the
agricultural, agro-food and industrial
sectors.
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Target @ SUPPORTING AN INNOVATION TREND IN BIOENERGY TECHNOLOGY AND A
SHIFT TO MORE EFFICIENT ENERGY USE FROM APPR BIOMASS.

Strategy: Weaknesses + Opportunities > WO “Reorientation”
W1. Poor knowledge about the possibilities 03. Reorganize, according to sustainable
offered by fruit tree residues. criteria, the fruit-tree cultivation
W2. Complexity in structuring of a bioenergy operations.
value chain. O5. Increasing technological improvement
W3. Mechanization of pruning management is of biomass plants and refinement of
a costly operation. pruning harvesting systems.

Target @ TRIGGERING SOCIAL AND POLICY INNOVATION IN THE APPR SECTOR.

Strategy: Weaknesses + Opportunities > WO “Reorientation”
W1. Poor knowledge about the possibilities 02. Bioenergy is a form of activity that is
offered by fruit tree residues. essential in the context of climate
W2. Complexity in structuring of a bioenergy change mitigation measures.
value chain. 03. Reorganize, according to sustainable
W6. Poor trust of industrialists in the criteria, the fruit-tree cultivation
commitments made by the farmer, and operations.
vice versa. 08. Activation of energy projects on a
municipal scale and in the public
interest.

Target @ CONSOLIDATING THE ECONOMIC AFFORDABILITY OF BIOMASS USE AND THE
ECONOMIC RETURN ALONG THE VALUE CHAIN.

Strategy: Weaknesses + Opportunities > WO “Reorientation”

W4. The unit value of pruning biomass is O4. The bioenergy market outlook are
considered to be very modest and, favorable.
therefore, economically unprofitable. 06. Investment incentives and supporting

W?7. Uncertainty about investments. Still high measures for bioenergy are still
perception of entrepreneurial risk. significant.

0O7. Opportunities to reduce the costs
associated with energy supply in the
agricultural, agro-food and industrial
sectors.
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Target @ BOOSTING APPR BIOMASS SOURCES AND SETTING UP CONDITIONS TO
STRENGTHEN THE APPR SUPPLY CHAIN.

Strategy: Weaknesses + Opportunities > WO “Reorientation”
W2. Complexity in structuring of a bioenergy O1. The "agro-energy" system adequately
value chain. interprets the "multifunctional" model
W3. Mechanization of pruning management is associated with agriculture today.
a costly operation. 03. Reorganize, according to sustainable
W4. The unit value of pruning biomass is criteria, the fruit-tree cultivation
considered to be very modest and, operations.
therefore, economically unprofitable. O5. Increasing technological improvement
WS8. Seasonality of collection and availability of of biomass plants and refinement of
residual biomass. pruning harvesting systems.

08. Activation of energy projects on a
municipal scale and in the public
interest.

Target PROVING THE FEASIBILITY OF THE APPR VALUE CHAINS AND ITS VALUE IN
MICROGENERATION PROJECTS.

Strategy: Strengths + Threats - ST “Defence”

S1. Agriculture is a regional economic T2. Strong competition from exogenous
driving force. biomass.

S2. Wide availability of APPR biomass and T4. Limited knowledge of the environmental
high territorial density of pruning benefits of energy from biomass.
residues.

S3. Development of olive-to-oil and grape-
to-wine value chains as a "springboard"
for agro-energy supply chains.

S4. Presence of mechanical "contracting"
companies operating in the territory.

Target @ REACTING TO AN IMPROPER AND MISLEADING INFORMATION BY PROMOTING
FULL AWARENESS AND SOCIAL ACCEPTANCE.

Strategy: Strengths + Threats - ST “Defence”

S1. Agriculture is a regional economic driving | T3. Social opposition to the setting up of new
force. biomass plants.

S2. Wide availability of APPR biomass and T4. Limited knowledge of the environmental
high territorial density of pruning benefits of energy from biomass.
residues.

S6. Potential to strengthen the level of
employment.
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Target MITIGATING THE ENVIRONMENTAL BURDENS ALONG THE BIOENERGY VALUE
CHAIN, FROM FARMING OPERATIONS TO ENERGY CONVERSION.

Strategy: Weaknesses + Threats - WT “Surviving”
WS5. A sustainable management should T4. Limited knowledge of the environmental
require crop residues to return to the benefits of energy from biomass.

soil and therefore not be removed.

Target @ WITHSTANDING THE RISK OF A LOCAL APPR MARKET FAILURE.

Strategy: Weaknesses + Threats - WT “Surviving”

W1. Poor knowledge about the possibilities T2. Strong competition from exogenous
offered by fruit tree residues. biomass.

W6. Poor trust of industrialists in the T5. Intersectoral divide. Imbalance
commitments made by the farmer, and between the powers of the industry
vice versa. with respect to the agricultural sector.

W?7. Uncertainty about investments. Still high
perception of entrepreneurial risk.

W9. Energy products obtained from pruning
may not meet certain standard quality
parameters.

Target @ RESISTING THE COMPLEXITY OF THE REGULATION SYSTEM ON BIOENERGY AND
THE LACKING OF A FARSIGHTED VISION ABOUT THE SECTOR.

Strategy: Weaknesses + Threats - WT “Surviving”

W?2. Complexity in structuring of a bioenergy | T1. Authorization procedures still unclear
value chain. differently interpreted and applied.

Di seguito sono indicati i nominativi di alcuni degli “stakeholder” contattati ed intervistate nel corso della
elaborazione dell'analisi di settore e del piano d'azione. Siamo loro molto grati per la collaborazione e
hanno accettato di essere citati.

Nome Societa o Dipartimento Ruolo

Luigi Tarricone Centro di Ricerca CREA Ricercatore

Ivo Montedoro AssoBio Capitanata Societa di Servizi in
AGricoltura

Luigi Trotta Assessorato Agricoltura, Regione Puglia Dirigenti della Regione

Anna Maria Cilardi Puglia, Settore
agricoltura

Barbara Valenzano, Assessorato Ecologia, Regione Puglia Pianificazione

Francesco Corvace energetica territoriale

Antonio Baselice Agritoppi Srls Agricoltore e
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produttore di pellet

Andrea lantoschi CIA — Confederazione Italiana Agricltori Funzionario
Pietro Spagnoletti Coldiretti — Associazione della categoria Funzionario

degli agricoltori
Vincenzo Patruno, Miriam Girone, Confcooperative —FedAgri Puglia Funzionario
Mario de Angelis
Maria Teresa Chiarella GAL - Terre del Primitivo Funzionario
Giuseppe Bratta Distretto “La Nuova Energia” Presidente e vice-
Riccardo Amirante presidente

Al di la delle suddette parti precedentemente elencate, UFG e DARe ringraziano le tante altre persone che
hanno contribuito a questo lavoro con idee e suggerimenti. Una menzione speciale va ai partecipanti a tutti
i workshop realizzati nella regione pugliese. Fino ad allora non avevamo idea dell’entusiastico

coinvolgimento che tutte queste persone sarebbero state in grado di dimostrare.

T2.2 APPR Sector Analysis and Developing an Action Plan for the Demo Regions
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The Forum, held in the framework of the European project "uP_running", showed the active
participation of a wide representative of the productive sectors involved in the energy valorisation
of fruit tree residues from pruning and uprooting operations.

This important and successful achievement is the outcome of the supporting activities put in place
by the “uP_running" initiatives in the region, and the result of the networking capabilities
gradually developed, in pace with the project dissemination.

Farmers and farmer organizations, agro-food cooperatives and consortia, agro-service companies,
professionals in agriculture and business consultants, logistics, machinery and energy firms,
builders and dealers of energy facilities and biomass plants, biomass consumers and final
industrial bioenergy users, have joined the Forum.

A comprehensive range of stakeholders expressed interest and commitment, together with a
strong intention in building up the best operating conditions for the taking-off of new and
innovative value chains centred on wood residues from fruit tree plantations as a feedstock.

Economic, social and environmental issues, to be complied under specific regional conditions, are
in favour of this mission. A sustainable use of biomass resources, with particular reference to fruit
tree residues, may be the unifying vision in fostering the regional economic development. If based
on local supplied biomass residues, regional bioenergy value chains could allow significant savings
in fossil energy and a drastic reduction in atmospheric emissions (“decarbonisation”). By
contributing to energy self-consumption and relieving the energy dependency of some agro-food
and industrial activities, the risks and costs of energy supply to the productive processes would be
also reduced. Through diversifying and expanding the productive activities, a solid and stable
business would also be encouraged.

The aforementioned arguments represent very good reasons to promote and disseminate this
vision and should establish an effective platform to appeal for a new regional policy, clearly
determined to proceed towards the implementation of this concepts.

To leave no scope to vague intentions or too easy auspices, some starting requisites are needed: a
unified vision, the share of common interests, convergence of ideas and proposals, joint capacities
to act considering specific goals. For this purpose, a “Sector Analysis” was performed and an
“Action Plan” was consequently developed, with the contribution of all the stakeholders. While
the first clearly defines the current conditions, the second launches new perspectives through the
deployment of operational measures able to achieve the goals.

Local authorities, public officers, policy makers, and all the institutional persons of regional
relevance, together with representatives of associations involved in issues of public interest are
called to endorse the present statement.

Having participated in the initiatives implemented by the "uP_running" project, culminating in the
final WP2 Forum, or having received all the related information, the signatories of this document
testify their agreement with the reported considerations and declare their commitment to achieve
the objectives highlighted therein.
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Through establishing a "Stakeholders’ Network", the Forum protagonists intend to boost the public
debate on biomass energy sources from crop residues, favour the development of bioenergy
supply chains, facilitate the unravelling of crucial issues related to this energy sector, critically
considering obstacles, limitations, weaknesses, together with opportunities and strengths. On this
respect, non-technical constraints may be as limiting as the technical ones, sometimes even more.
Being associated with cultural influences, conventional mind-sets, mortifying bureaucratic
procedures, inextricable legal routines, etc. the rapid elimination or at least the modification of all
these types of non-technical constraints is not at all an easy task.

The "Stakeholders’ Network" promotes a participatory approach aiming at developing a common
vision among participants, proposing analysis and synthesis useful for technical provisions,
encouraging the launch of new productive activities coherent to its vision, addressing the needs to
conveniently design new projects, intercepting public contributions and funding, trying to achieve
full public acceptance and support.

The elective playfield of the "Stakeholders’ Network" is at regional level mostly, but it could also
takes on the task of interacting at different scale, from local to national and European level,
moreover operating among different authorities and association representatives. It should be
considered a common “place” (or a “platform”) to exchange free services (not performed by any
formal recognized body and in no way eager of substituting roles, rights, duties and
responsibilities of the institutional entities in charge, as well as administrative bodies or
representative structures).

Some basic principles have been formulated hereafter to set consensus on a unified vision. A
precise agenda, both in the objectives, intervention measures and time of implementation,
identifying concrete goals to be achieved over the project period and immediately after, is
arranged according to the Action Plan.

The use and valorisation of residual biomass is part of a new ecological “vision” to be built, for the
full achievement of a conversion to a "bio-based" society. Our world is currently experiencing a
climate change because of GHGs emissions into the atmosphere of from fossil energy combustion.
For this reason, we must adopt stringent and effective solutions. Bioenergy supply chains, when
properly designed at regional scale and implemented according to small or micro-generation
models (low capacity energy facilities), may demonstrate the full respect of environmental
standards and positive ecological performance. If these conditions are fully accomplished, the
public community may recognize their utility and social value.

Every local resource needs to be properly valorised, that is why the conventional open field
burning of crop residues should be categorically avoided. Notwithstanding the frequently applied
regional derogations and exemptions to national and European regulations, burning crop residues
in the open field should be considered a harmful and wasteful operation. It reduces farmer’s work
only apparently; conversely, it decreases soil quality and its productivity in the long run, pollutes
the air by uncontrollably emitting smoke, particulate matters and GHGs, moreover, it prevents the
use of biomass as a valuable feedstock for further applications (the conversion into energy first of
all).
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A closer and virtuous connection between farming and industrial activity should be properly
considered and favoured. Not only food processing is the link; a strong agro-industrial integration
could positively been achieved also considering the energy sector and the large potential energy
utilization of agricultural biomass. This connection strictly links biomass availability to the land and
the rural territory, according to its specific resources and vocations. This productive model calls for
a more balanced relationship between agriculture and industry, today mostly shifted to the
benefit of the latter than the former.

Bioenergy supply chains (particularly considering those based on fruit tree residues) are developed
harmonically within the territorial framework and can offer new and unusual opportunities to the
energy sector. Their performance is complementary with respect to the existing productive
processes (both farming and extra-farming activities) and may represent an interesting further
opportunity to set up new productive business and incorporate additional income. In this way,
"non-food" agriculture (the “shaded side” of food-agriculture) promotes a further integration with
the industrial sector. This tight integration allows achieving very high transformative efficiencies.

The local dimension of the bioenergy value chains and the residual nature of feedstock ensure
that the development of the new productive sector does not exceed its environmental
boundaries. At the same time, its growth and success does not cause any drawbacks to other
agricultural sectors (i.e. those related to food or feed production), for example by subtracting
arable land, water resources or investments.

These local bioenergy projects are not invasive, but still in harmony with existing agricultural and
industrial activities; they respect the territorial constraints but are also responsive to the new
opportunities offered: recovering energy from residues, sustain farming, diversifying the
production systems, increase employment and create new chances for business. In one word:
triggering processes of rural development according to a multifunctional model of agriculture.
Bioenergy should be recognized as an important part of this multifaceted agro-industrial sector;
conversely, it cannot become an absolute, one-dimensional and all-encompassing business
objective, losing its links with the land and the people living there.

Although the increasing availability of renewable energy, alternatives to fossil fuels, is considered
very useful, nay extremely necessary, this cannot be performed arbitrarily. Therefore, the value of
bioenergy cannot be expressed, simplistically, with the amount of produced renewable energy or
with the net and effective amount of fossil fuel displaced. A more comprehensive set of indicators
need to be considered, also taking into account the actual improvement in the quality of life,
made of the three-dimensional combination of environment, economy and society. In other
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terms, more relevant should be the way renewable energy from agricultural residues is obtained,
than the total amount of this new form of energy that becomes available. This observation calls
for a new, integrated concept of energy quality, not only affected by its renewable origin, but also
mindful of the structural organization of its value chain, the social equity it can generate, the local
level of autonomy that is promoting, the cascading economic benefit that is spreading, and so on.

This productive strategy, embedded at the territorial scale, calls for the vision of a self-sustainable
local development, based on the concept of "carrying capacity"”, i.e. the balanced supply of
biomass with respect to the actual land availability and ecological potential resources. This is the
first, essential condition for developing well-structured bioenergy supply chains, in compliance
with sustainability criteria, the regeneration of natural resources and the reduction of
environmental burdens. Some other relevant goals to accomplish local development should
involve social and economic features, such as the fair distribution and efficient use of public and
natural resources; an equal access to quality public services; employment generation and equal
job opportunities; honest and responsive government. These goals can only be achieved when
local government, community, and private sector make joint efforts. Relations among them should
be governed by the principles of long-term vision, transparent decision-making, inclusion and
empowerment.

The "Stakeholders’ Network", relying on a choral collaboration of people, might exert a useful
function on many different issues; by way of example, some of them have been listed below:

e Spreading knowledge and awareness about the structure of bioenergy supply chains, their
technologies and territorial organization, as well as their resulting socio-economic impact.

e Promoting a progressive convergence on criteria of environmental assessment and technical
optimization of bioenergy, taking into serious consideration the criticisms raised by a part of
the public opinion and working according to a transparent and inclusive approach, which aims
to encourage dialogue and participation.

e Dealing with criteria of regional energy planning, to define energy basins having a specific
bioenergy vocation (based on the nature, density, suitability for conversion of locally supplied
biomass) and, correspondingly, to identify bioenergy districts with proper infrastructures
assisting energy production.

e Helping to overcome "non-technical" constraints that hinder investments in the sector. Very
often, these constraints can be related to cumbersome administrative procedures for issuing
authorizations to construct and operate the energy plants. Frequently, it happens in small
towns and considering the application made by small companies, cooperatives or associations,
interested in the construction of small size energy facilities.

e Favouring technological innovation, identifying new and more reliable processes of energy
conversion and biomass valorisation for the benefit of the industry.

Memorandum of Understanding E15



Task 2.1 Promoting Stakeholder Commitment and Consolidate a

bocument: Common Vision
urZrunning Author:  UFG Version: | 1
Reference: Date: 31/12/2016

Jointly assess the positions that the network should take with regard to regulations and normes,
standards and best practices, showing ability to dialogue with all stakeholders internally, but
especially with the institutions upon which the government of the sector depends.

To be defined specifically for each Demo Region. By way of example:

Accelerate and streamline the process for adopting new and innovative biomass value chains
centred on wood residues from fruit tree plantations as a feedstock.

Develop methods for integrating program applications for setting up bioenergy value chains
across the considered region.

Connect the common capabilities within the “network” to implement several financial tools at
regional or national scale in order to better direct prospective applicants to the correct
program authorities.

Improve financial feasibility studies.

Coordinate periodical multi-stakeholder meetings that will bring together the entire value chain
to identify and create opportunities to reduce environmental impacts while creating business
and social value.

XXXX

XXXX

This MoU is not a financial or funding document. It does not impose any financial commitments on
either Party. Each Party will direct, manage and finance its own participation under the terms of
this MoU.

Nothing in this MoU shall obligate the signatory Parties to transfer any funds. Specific work or
projects that involve the transfer of funds, services, or property among the Parties will require
execution of separate agreements and be contingent upon the availability of appropriated funds.
Appropriate statutory authority must independently authorize such activities.

This MoU is effective starting on the date affixed to the signature of the Parties.

Memorandum of Understanding E1.6
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The present declaration has been prepared by uP_running partners based on a wide consult to
stakeholders of the region of Aragdon. CIRCE and ASAJA Aragdén have celebrated a total of 4
workshops in Fraga, Valjunquera and Barbastro, as well as multiple bilateral conversations with
potential entrepreneurs, producers of the APPR residue (farmers, cooperatives), agro-service
companies, ESCOs, councils, associations or bodies promoting rural development, public servants
of the agro and energy sectors, and policy makers.

The stakeholders consulted have expressed their vision on the current status of the use of APPR
biomass for energy, and have revealed the current existing barriers and the actions needed to
drive a change in the current situation: practically no use of APPR biomass for energy.

The declaration is supported by a deep sectorial analysis and action plan developed by CIRCE and
ASAJA, which configures a 30 pages document. The present declaration bases on it, and does
include a brief annex explaining the text.

General terms

The present Memorandum is a declaration of interest and support to the statements below. The signature does not
involve any legal or financial commitment for the signatory. The list will be utilised by uP_running as one of the results
of the Workshop, to visualise the support and interest that multiple interested parties have, to promote the use of
APPR (Agricultural Pruning and Plantation Removal) woody biomass.

Declaration

Herewith the signatory express its adherence to the vision expressed below, on the relevance
that the use of the woody residues from vineyards, olive and fruit plantations (from now on APPR
biomass), when properly done, becomes sustainable, and may demonstrate a full respect of
environmental standards and positive ecological, social and economic performance. If these
conditions are fully accomplished, the public community may recognize their utility and social
value. So, the value for the society derived from APPR biomass use is not a single issue of fossil
fuel displaced, or renewable energy growth, but also of improvement in the quality of life.

For this reason the signatory considers that it is precise building up the best operating conditions
for the taking-off of new and innovative value chains centred on wood residues from vineyards,
olive and fruit plantations as a feedstock.

The vision is in line with next 12 statements:

1. The use of APPR biomass can allow significant savings in fossil energy, and so contribute to
the objectives of reduction in atmospheric emissions (“decarbonisation”).

2. The alternative use of PAPR residues as biomass can contribute to improve its current

Memorandum of Understanding E2.1
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10.

11.

12.

management; furthermore its residual nature avoids any drawbacks to other agricultural
sectors for example by subtracting arable land, water resources or investments.

The use of APPR biomass, as endogenous resource can contribute to relieving the energy
dependency of some farm, agro-food and rural industrial activities in respect fossil fuels

Through diversifying biomass resources, the pressure on forestry resources is lowered,
and a new path can be open to use other agro-biomass resources, currently underutilised.

A sustainable use of APPR biomass resources may foster the regional economic
development, especially in rural areas.

Promoting new APPR biomass uses can contribute to the diversification of the activities
for farmers, but specially can contribute to cause savings in the expenses needed to
manage their plantations

burning crop residues in the open field should be considered a harmful and wasteful
operation, which pollutes the air by uncontrollably emitting smoke, particulate matters
and GHGs

APPR biomass is not an issue only of the agricultural sector producing olive, grape and
fruit, and so a closer and virtuous connection between farming and industrial activity is
necessary to favour APPR use.

The cooperation between agricultural, industry and environmental departments in public
bodies, councils and the government can be a key for unifying the vision and promoting
the necessary conditions to unblock the current limited use of APPR biomass

The future development of policy and support instruments for promoting the APPR
biomass would ideally require the vision of the multiple stakeholders involved: agricultural
sector, energy sector and public sector. Joints efforts and cooperation of government,
community and private sector is to be promoted.

In this line, the promotion of new pioneering initiatives for establishing the use of APPR
biomass may unblock the current situation, by creating referential experiences to be
replicated. Rural development, energy efficiency and renewable energies, industrial
innovation and agricultural policy instruments considering APPR biomass as activities of
singular impact may foster its development in our territory.

The sector analysis and action plan developed by uP_running includes a wide view of the
current barriers and multiple actions that can promote the use of APPR biomass, which
could be utilised for setting the path for an expanded use of APPR biomass residues.

e Here each partner could choose if including some of the most relevant summary of
driving forces or action plan in form of bullets, or leaving it simple, with the text
expressed in bullet 12 alone

Memorandum of Understanding E2.2



Task 2.1 Promoting Stakeholder Commitment and Consolidate a

Document: ..
Common Vision
W u —running Author: = CIRCE Version:
Reference: Date:
SIGNATURE OF THE ADHERING PARTIES
Institution Signed by ... Date

(Private/Public, Governative/ non
Governative, ...)

(name of the institutional
representative)

Memorandum of Understanding

E2.3



© uPrunning

Document:

Author:

Reference:

D2.1 Sector analysis and action plan for the demo regions

CIRCE

Proposal not of law and “Declaration of principles” for an enhanced
promotion of APPR biomass

Version:

Date:

V1

12/7/17

ANNEXE3

Proposal not of law
and

“Declaration of principles” for an enhanced

promotion of APPR biomass
Spain




ib ugn.r\nlng

Document: | p2.1 Sector analysis and action plan for the demo regions

Author: | CIRCE Version: | V1

Proposal not of law and “Declaration of principles” for an enhanced

Reference: promotion of APPR biomass
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A LA MESA DE LAS CORTES DE ARAGON:

Date: | 12/7/17

D. Jesis Sanso Olmos, Portavoz Adjunto del Grupo Parlamentario
Ciudadanos - Partido de la Ciudadania (C's), de conformidad con lo establecido
en el articulo 200 y siguientes del Reglamento de las Cortes de Aragdn,
presenta la siguiente Proposicion no de Ley relativa a la promocion de Ja
blomasa procedente de podas agricolas y de la renovacién de plantaciones para
su debate y votacién en la Comision de Desarrollo Rural y Sostenibilidad.

EXPOSICION DE MOTIVOS

En la actualidad, los residuos lefiosos procedentes de las podas
agricolas y renovacion de plantaciones (de ashora en adelante, PARP) son
triturados /n situ o, en la inmensa mayoria de las ocasiones, quemados. En la
préctica, su utilizacién con fines energéticos es inexistente en Aragén.

Sin embargo, el aprevechamiento de estos residuos de forma sostenible
y respetuosa con el medio ambiente es posible y puede conllevar impactos
econdmicos y sociales muy positivos, beneficlando a la comunidad en su
conjunto y, muy especialmente, 2 las zonas rurales.

No se trata, tan solo, de consequir una reduccién del consumo de
combustibles fésiles o de aumentar la cuota de uso de |13s energias renovables
sino que esta cuestion debe ser contemplada también como una solucién a la
gestién de dichos residuos.

Por todo lo expuesto, este Grupo Parlamentario presenta la siguiente

Grupo Parlamentorio Ciudadaenos - Portido de lo Ciudodonia Foido dn ks Afchie

50004 Tongoes
Tektloves 1028 974 289 00

Ducrkrodiorraoanon s



comes Ciudadanos
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PROPOSICION NO DE LEY

Las Cortes de Aragdn instan al Goblerno de Aragén a la elaboracién de
pianes de fomento de uso de los residucs lefosos procedentes de las podas
agricolas y de la renovacion de plantaciones en el entorno rural asi como a la
elaboracion de un Manual de Buenas Practicas para la gestion de dichos
residuos agricolas.

Zaragoza, 15 de febrero de 2017

g

El Portavez Adjunto
D. Jes(s Sans6 Olmos
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Carta de apoyo para el Proyecto de uP_running

Para quien pueda interesarle, en Zaragoza, a 27 de febrero de 2017.

Como representante de la Alianza Agroalimentaria Aragonesa, escribo en apoyo a la
propuesta del proyecto de uP_running que se presenta al Horizon 2020.

La Alianza Agroalimentaria Aragonesa es una iniciativa de cooperacion que tiene por objeto
el desarrollo de una estrategia conjunta de comunicacion destinada a la opinion publica con el
propésito de trasladarle la importancia de la agroalimentacion y del medio rural.

Las entidades que conforman la Alianza son las siguientes:

Asociacion Agraria de Jovenes Agricultores (ASAJA).

Asociacion de Industrias de la Alimentacion de Aragon (AIAA).

Colegio Oficial de Ingenerieros Agronomos de Aragén, Navarra y Pais Vasco.
Colegio Oficial de Ingenieros Técnicos y Peritos Agricolas de Aragon.
Colegio Oficial de Veterinarios (Huesca, Teruel y Zaragoza)

Cooperativas Agro-alimentarias de Aragon.

Unidén de Agricultores y Ganaderos de Aragon (UAGA).

Unién de Pequefios Agricultores y Ganaderos de Aragén (UPA).

En mi papel como representante de la Alianza, quiero expresar nuestro interés en el proyecto
de uP_running, como adhesion a la vision que se expone a continuacion sobre la relevancia
que el aprovechamiento de los residuos lefiosos de los vifiedos, olivares y frutales (de ahora
en adelante biomasa APPR), realizada de manera sostenible, pueda tener para demostrar que
puede ser ufilizada respetando el medioambiente y conllevando impactos econémicos y
sociales. Bajo esta premisa, la comunidad en su conjunto y especialmente en zonas rurales,
puede beneficiarse y con ello es preciso ensalzar que el uso de la biomasa PARP, no es tan
s6lo una cuestién de conseguir reducir el consumo de combustibles fosiles o de aumentar la
cuota de uso de las energias renovables, sino que puede resolver un problema de gestién de
residuos y promover la mejora en la calidad de vida de la sociedad.

Tte. Coronel Valenzuela, 5, 4°
50004 Zaragoza

Telef. 976.23.03.88 — 976.23.03.89 Fax: 976.21.60.75
agronomoscoiaanpyv.org




Por esta razon, el firmante considera que es preciso crear unas condiciones adecuadas para
favorecer un cambio en la gestion de los residuos de PARP y con ello una mayor expansion
de nuevas cadenas de valor, centradas en los residuos de madera de los vifiedos, olivares y
frutales.

Atentamente,

Firma
Nombre: Angel Jiménez Jiménez
En representacion de la Alianza Agroalimentaria Aragonesa

Tte. Coronel Valenzuela, 5, 4°

50004 Zaragoza

Telef. 976.23.03.88 — 976.23.03.89 Fax: 976.21.60.75
agronomos(@coiaanpyv.org
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’\Y) YKpaiHCbKumn Kny6 arpapHoro 6isHecy

AYCI | USPA

ACOUIALIA | UKRSADPROM
-YHRPCAANPOM ASSOCIATION

MEMOPAH/ZIYM IIPO CITIIBPOBITHULITBO
M. BiHHHLA «31» ciyna 2017 poky

Aconjanin «YkpaiHcbKuH Kay6 arpapHoro 6i3Hecy», iMeHoBaHa Hajani «YKAB», B
ocob6i 'enepanbHOro AupekTopa Tapaca Bucouskoro, mo jie Ha nigcrasi CratyTy, 3 0HOTO
Boky, Ta

Aconianis «YKpcaagnpom», iMeHoBaHa Hajasi «Acolianigy», B ocobi FosoBu Aconiauii
AmwnTtpa Kpomkny, mo Aie Ha nigcrasi CtaTyTy, 3 iHIWOro 60Ky,

(B nojanbiIOoMy pa3oM iMeHYIOTbCH - «CTOPOHKY, @ KOXKHA OKpeMo — «CTOpOHa»), BpaxoByIOYH
Cy4acHi NpiopHTeTH PO3BHTKY arpapHoi NoNiTHKH JepikaBH, 3 METOI0 CTBOPEHHS CTUMYJIIB
Ans  36inplleHHs  BUPOGHMLTBA, MNepepoGKH, eKCOpTy, IMIOpPTYy Ta  o6iry
CiJIbCbKOTOCNOJapChbKUX KYJbTYP, 30KpeMa, MJIOAO0BO-ATigHOI NpoAykKuii, caguBHOro Ta
HaciHHeBOro marepiainy, 3abesne4yeHHs cTabibHOCTI CUTyalii HA BHYTPilIHBOMY arpapHoMy
PHHKY, /1621044 NPO CTBOPEHHS YMOB AJ151 CTabi/IbHOr0 MPOTHO30BaHOI0 PO3BUTKY arpapHoro
CeKTOpY, YCBIJOM/IIOIOMM HeoOXifHicTh 3abe3neveHHs NPOJOBOJIbYOI 6€3MeKH JepiKaBH,
yK/Ianu uei Memopanjym npo cniBpo6iTHHLTBO (Hajani iMeHyeTbcss - «MeMopaHayM») npo
HACTyMHe:

1. META TA HAIIPAMHM CINIIBPOBITHULTBA

1.1. CropoHn posBUBaTHMYTb chniBnpauio y cdepi HagaHHsA cy6'ekTam
rocnojiaploBaHHs B arpaphii cdepi BuuepnHoi i onepatuBHoi iHpopmMauii, mo HeobxigHa ans
peaJjiizalii gepaBHOI MOJITHKM B arponpoMHC/JIOBOMY KOMIUJIEKCi BiJiMOBIIHO O YHHHOIO
3aKOHOJaBCTBa YKpaiHu.

1.2. Jlo oCHOBHMX HanpsAMKiB cniBpo6iTHULTBA CTOpPOHM BiJHOCATH HacCTyNHY
JIANBHICTS:

1.2.1. CpinbHa yvacTb B po3poOli NpoekTiB HOPMaTUBHO-IPaBOBHX aKTiB,
CNpsAMOBAHHX Ha PEryJIOBaHHA BiAHOCUH B arpONPOMUCIOBiN cdepi, a TaKoXK BHECEHHI 3MiH i
[IONOBHEHb [0 HOPMaTHBHO-TIPAaBOBHX AKTIB;

1.2.2. 3anyyeHHa npejcrtasHukiB YKAB Ta Acouiauii go nigroroeku pimeHb Ta
3/iCHEHHS BIJNOBIAHNX 3aX0/iB, AKi BNJIMBaTUMYTh HAa PO3BUTOK arpapHoro puHKY;

1.2.3. InpopMyBaHHs CTOCOBHO MOTOYHOI CHTyalii Ha arpapHOMY pPHUHKY, BnJmBy
OpraHiB BUKOHaB40i B1aiH Ha GOPMYBaHHSA Ta PO3BUTOK PHHKOBHX BiJJHOCHH;

1.2.4. CnpuaHHA NiABUIIEHHIO iHBeCTHILiHHOI NPUBa6GIMBOCTI yYacHUKIB arpapHoro
PHHKY;

1.2.5. BperyjioBaHHs npo6/eMHHX NHUTaHb W00 JAifJbHOCTI arpodopMyBaHb,
3[IHCHEHHs IMIIOPTY Ta €KCNOPTY Ci/IbCbKOTOCNOAapchkoi NPOAYKIii Ta pecypciB arpapHoro
BUPOOHHULTBA;

1.2.6. KoopanHauisa cniBnpalli i3 opranamu fep»aBHoi Biaju.



2. ®OPMH CHNIBPOBITHHUIITBA

2.1. 3 METOK BCTAaHOBJIEHHS | BJOCKOHAICHHS bopm cniBpoGiTHUITBa CTOPOHM:

2.1.1. Y3ropkyioTb T4 KOOPJHHYIOThH cniBnpauio i3 opraHaMu AepxaBHOI BJagu Ta
yOpaBiiHHSA;

2.1.2. CTBOPIOIOTH CHiAbHI po6oyi Fpynu, 30KpeMa pHAHYHY eKCTIepTHO-aHali THYHY
rpyny, poGody rpyny i3 [iHOBOro MOHITOPHHTY Ta iHuIi;

2.1.3. 1udopMyI0Tb OZfHa O1HY NPO TIpoBeJieHHs 3aX0/iiB arpapHol TEMaTHKH;

2.14. OpranisoByloTe i npoBOAATH Kpyrii cTonu, ceMmiHapH, CHMNosiyMu
xoudepeHLil, 3ycTpivi Ai0BUX KiN, a TAKOX iHLI aHaJIoTiyHi 3axoau.

2.2. CniBnpaus He 06MeXYETbCA 3aX0laMH, 3a3HaYeHUMH B CTaTTi 2 , Ta MOXe GyTH
DOSLINPEHA 3a B3aEMHOI0 JOMOBJIEHICTIO CTOPIH.

2.3. CTopoHn GyAyTh NMparHyTH CTBOPEHHIO CHPHUAT/IMBUX YMOB | HaflaHHK OJHH
OAHOMY JOTOMOTH B NiJBUIleHHI npodecifiHOro piBHA MIAXOM BUBYEHHS MDbKHapoJiHoro
AocBiay QYHKUiOHyBaHHSA arpapHoro pHHKY Ta CHPUSIHHIO aZanTalil yKpalHCbKOro
S2KOHOZABCTBA /10 €BPONEHChKUX HOPM, 1|0 CTOCYIOThLCS arpapHoi cdepmu.

2.4. CTOPOHH CIIPUSTHMYTH NPOBEAEHHIO 3ax0jiB, HanpaB/ieHUX Ha MOBHe | BcebiyHe
EHKOHA3HHA NOJIOXKEeHb JaHoro MemopaHaymMy B ¢opmax, ki CTOpoHM BBaXXaTHMYyTb
NDHHHS THUMHU.

r

3. OBOB’AI3KH CTOPIH

3.1. CTopoHM 3060B'A3YI0TbCA NPHKAAAATH BCiX 3yCHJIb LI PO3SBUTKY HanpsMiB Ta
®opM criBpOGITHUIITBA, TepepaxoBaHuX ynn121-126,21-24.

4. TUVIATA 1 IOPAJOK PO3PAXYHKIB

4.1. lleti Memopanaym e nepea6ayae piHaHCOBUX 3060B’S3aHb MiX Croponamu. ¥
BHO3AKy HeoOXiZAHOCTI QiHaHCyBaHHs CNIBHMX NMPOEKTIB, Mix CropoHaMH yKnanawTbes
BLANOBIAHI JOTOBOPH, yroau Towo.

5. BIAMOBIJATBHICTD CTOPIH 3A INOPYIIEHHS AOrOBOPY

5.1. Y BUNaAKy MoOpymeHHs ofHicw 3i CropiH 3060B'A3aHb, 0 BHHUKAIOTE 3 LbOTO
Memopanaymy (Hazani iMeHyeTbes «nopyumieHHsi Memopanaymy»), iHma Cropona BHpasi
IH1Ui0BaTH po3ipBaHHS LBOTO Memopangymy.

5.1.1. NlopyuiennsiM MemMopaHAYMY € HOro HEBHKOHaHHS a60 HeHaJieXXHe BUKOHaHHH,
TOOTO BHKOHAHHS 3 NTOPYLIEHHAM YMOB, BU3HAYeHHX 3MiCTOM uboro Memopaugymy.

5.1.2. CTopoHH He HecyTb BiANOBIAAABHOCTI 33 nopylieHHa MeMopaHyMy, SKI1l0 BOHO
CTan0CH He 31X BUHU (YMHUCHY UM HeobepexHoCTi).

5.1.3. CTOpOHM He HecyTb BiANOBigaNbHOCT 33 nopyimeHHs MemopaHayMy, AKILO BOHM
AOBEAYTH, W0 BXWJIM BCIX 3a/eXHUX BiJj HUX 3aXO[iB 1[040 HATEKXHONO BHKOHAHHS 11bOTO
Memopanaymy.

6. BUPILLIEHHS CIIOPIB 4

6.1. Yci cnopwu, w0 BHHHKAOTB 3 LBOrO Memopanaymy a6o mnog'ssaHi i3 HuM,
EMDIYIOTBCS IWIAXOM 1IEPeroBopiB Mix Croponamu,

6.2. flkwo BignoBigHMi Cnip HEMOX/IMBO BHUPIIIUTH LIJISXOM NeperoBopis, BiH
BHDILIYETBCA B Cy/JOBOMY NMOPSAAKY 33 BCTAHOBIEHOIO niZBifoMYicTIO Ta MiACyAHICTIO Takoro
Crnopy BiANOBIHO 10 YUHHOTO 3aKOHOAABCTBA Ykpainm.



7. AIA MEMOPAHAYMY

7.1. lleii MeMopaHAyM BBaXXA€ThCA YKIaJeHHM i HaGUpae YHHHOCTI 3 MOMEHTY HOTo
nianucasss CropoHaMM Ta HOro ckpinjeHHsi neyatkamu CTopiH i Ji€ A0 MOMeHTY
OECEMOBOTO NOBiAOMJEHHS OAHIEW 13 CTOpIH npo 6axaHHA po3ipBaTH AaHuH MeMopaHayMm.

7.Z. AKulo iHle nNpsaAMO He mnepejbayeHo UMM MemopaHAyMoM a6o YMHHUM B YKpaiHi
32X0HOAABCTBOM, 3MIHH Y Ilel MeMopaHAyM MOXYTb GYTU BHECEHI TiJIbKH 3a JOMOBJIEHICTIO
CTopis, K2 0QOPMIIIOETHCS JOAATKOBOKO Y000 JI0 {boro MeMopaHAyMy.

7.3. 3mieM y uboMy MeMopaHAyMi HabUpawTb YHWHHOCTI 3 MOMEHTY HaJIeKHOIO
odopmsents CTopoHaMH BiANOBIAHOT 10AaTKOBOI yroAu A0 11bOr0 MeMopaHAyMy, AKILO iHIIe
He BCTAHOBJIEHO Yy caMid J0/aTKOBik yroAi, nboMy MemopaHayMi abo B YHUHHOMY
32X0HO0AaBCTBI YKpaiHu.

7.4, lleh MeMOpaHAyM BBaXXAETBCSA PO3iPBAaHUM 3 MOMEHTY HaJIEXHOT0 0pOpPMAEHHSH
CTopoHaMy BIANOBiAHOI J0AAaTKOBOI yroAM A0 uboro MemopaHAyMy, SIKIIO iHIIE He
SCT2HOBJIEHO ¥ CaMid J0/laTKOBIN yroji, uboMy MemMopaHayMi a60 B YHHHOMY 3aKOHO/JaBCTBi
¥Epaiuu.

8. IPUKIHLEBI ITOJIO?KEHHA

8.1. /lanuii MemopaHAyM cKnafieHH# yKpaiHCbKOI MOBOIO B 2 (ABOX) OpUriHa/JBHUX
TOHEMIDHHKAX, SKi MalOTh 0/JHAKOBY WOPHAWYHY CHJY - 10 OAHOMY AJIsl KOXHOI i3 CTOpiH.

8.2. Byab-siKi 3MiHM Ta JONOBHEHHs [0 AaHOr0 MeMopaHAyMy MalTh CHJY TiJbKH B
ToMy BHNAAKY, KOMM BOHI oQoOpMJeHi MUCbMOBO, MiANMCaHI YIOBHOBAaXKEHUMH
apeacTtasHUKaMy CTOpIH Ta CKpinJieHi iX ne4aTKaMHu.

8.3. llepesaya CropoHamu OKpeMHX NpaB Ta 060B'A3KiB 3a UM MeMopaHAyMOM
MOEAHBa JIMIIe 32 NoNepe/IHbOI0 MHCbMOBOI 3rooi0 CTopiH.

8.4. CTopoHH 3060B’SI3YIOThCS BHMaJKy 3MIHM MICI|€3HAX0/P>KEHHS, a TaK0X IHIIUX
DEXBISHTIB, MOBIAOMUTH iHmY CTOpoHy npo Taki 3MiHK npoTaroM 10 (AecsTH) KajeHAapHUX
Z=12 3 AHA HACTaHHS TaKHUX 3MiH.

8.5. CTopoHu BH3HAWTh 0QILiHHUM JTUCTYBAHHAM MiX CO60I0 Gy/Ib-Ke JIMCTYBAHHS ¥
STEXTPOHHIN QopMi, 3jilicHeHe i3 BUKOPHCTaHHAM aJpec eleKTPOHHOI MOLITH, BA3HAYEHUX y
pexzizuTax CTopid uboro MemMopanaymy.

MICHE3HAXOAXEHHA 1 PEKBI3UTH CTOPIH:

YKAB Aconjianis
«Aconiauia «YKpaiHCchbKuil KJIy6 arpapHoro Aconianis «Ykpcaampom»
Sizaecy» 04050, m. KuiB, Bys1. CivoBux cTpisnbuis, 77,
21032, m. Kuis, By Xunauceka, 6y, 146 0d. 701
Ten:+38044 23620097 T. +38(044)232-22-68
Samc: +380 44 236 20 79 info@ukrsadprom.org
info@ucab.ua www.ukrsadprom.org

www.ucab.ua
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AIAKHPY=H APXQN rIA THN MPOQOHEH THE XPHZIHE BIOMAZAZ AnO
MONIMEE KAAAIEPTEIEE (ArPOTIKA KAAAEMATA KAI EKPIZQSEIE)

MAAIZIO THE MNMAPOYZAZ AIAKHPYZHZ

H napoloa Stakipugn £XEL MPOETOLHAOTEL Amnd TOuG eTaipous Tou Eupwmaikov €pyou uP_running
otnv ENada, to EBvikd Kévtpo Epeuvag kat Texvoloyiknig Avarntuéng (EKETA), tnv MAZETEZ kau 1o
INAZO-MAZETEZ petd anod dwaBovAevon pe dopeic tng Nepidpépeiag Nedomovvioov. 1o mMAaiolo
Tou épyou to EKETA, n NAZETEZ kat to INAZO-TMAZETEZ, €xouv Siopyavwoel Suo nuepideg otn
Nepéa (30/5/2016) kat otnv Modatonavayld Aakwviag (25/7/2016) kabwg kal TOAAEG SLUEpEiC
OUVAVTACEL KoL oulnNTAOEL HE EKMPOCWNOUC TOU Tpwrtoyevolg Topéa (aypoTteg,
ouveTaLPLOpoUG), ETOUPEiLEC TTOU OpaocTnPLOTOOUVTAL OTOV OyPOTIKO, ayPOTORLOMNXOVIKG Kat
Blopnxavikd topéa, ekmpoowrnoug tng dnudéoiag dioiknong kat dAAoug dopeig.

O napanavw dopeic efédpacav tv amolr] TOUG OXETIKA ME TNV TPExouoa Olaxeipion twv
aypoTIKWY KAGSEHATWY KoL EKPWOEWY, T EUNOSLA TIOU OXETI{OVTAL HE TNV EVEPYELAKH TOUG
afloroinon kat tig dpaoelg mou amattouvtal yia TV cAAayn TNG TPEXOUOAS KATAOTAONS, OTNV
omoia MPaKTIKA Sev UTIAPXEL Kapia evepyelakn aflomoinon autwv Twv 8wV Blopdlac.

H diakripuén auth vnootnpiletatl and pia avaAutikr HeAéTn ou ekmovrBnke amd to EKETA, tnv
MAZEFEZ kat to INAZO-MAZETEZ, n omoia Kot EMOUVATTTETAL OE aUTH TN Slakripuén.

AIAKHPY=H APXQN rA THN MPOQOHIH THE XPHIHE BIOMAZAZ ANO
MonNIMEZ KAAAIEPTEIEZ (ArPOTIKA KAAAEMATA KAI EKPIZOZEIX)

Fevikéc apyéc

To napov Eyypawpo anoteAel Lo Atakrnipuén evélapépovtog kat urootriplénc yea v Mpowdnon tnc Xprianc Biopalac
and Moviuec KaAAépyeie (Aypotikd KAabéuata kat Exkpllwoetg). H unoypapn e Awaknipuéne 8 ouvemdyetal
onolodnmnote voptkry i owovoulkry Ofougucn yie Toug umoypdpoviee. H Aiota Twv umoypapdévtwy Ja
Xpnowonowindel ota nAaiowa Tou Epyou UP_running rnipokelpévou va katadeyOel n  supeia umootnipién kat To
EVOLaEPOV IO TOUS UTTOYPAPOVTES QPOPELC yLa TNV evepyeiakn aéiomoinon tn¢ Bioualac amo puoviues kaAAtépyelee.

Alaknpu

Me to mapdv, oL unoypddovieg ekppdlouvv TNV vmooTApLE TOUG OTO oTPATNYIKG dpapa Tou
adopd otnv evepyelakn aflonoinon Twv EUAWSWY UMOAELUPATWY amnd EAALWVES, AUTTEAWVES KoL
OTIWPWVEG KoL TO 0100 avadépetal avaAutika otig kKatwbi mapaypadouc. H aftonoinon aut,
epooov npaypatonoleital pe opBEG MPakKTIKES, eival asidpopa, svappoviletar MARPWE ME TIC
neptBaldoviikég anattiioels Kot €xeL OETIKO OLKOAOYIKG, KOLVWVIKO KAl OLKOVOULKO Tipdonpo. Me
MV EKMANPWON TWV Tapamdvw cuvBnkwv, To EUPUTEPO KOLVO WMOPEL v avayvwpiost T
XPNOWOTNTA Kal TNV KOowwvik toug afia. Katd tov tpémo autd, n afia mou mapdyel n
gvepyelakn xprnon tng Popdlag and TG HOVIHEG koAAEpyeleg Sev adopd HOvo TNV
UTLOKATAOTAON OPUKTWY KAUGIHWY 1 TNV MAPAYwWyr AVAVEWOLUNG EVEPYELAS, aAAd ot BeAtiwon
¢ molotnTac {wnig oUVOALKA.

Ma to Adyo auto, oL unoypadovieg Bewpolv 6TL n mapovoa Awakipuén amotelei éva mpwro
Bhua otnv mpoonaBeia OSnuioupyiag VEwv Kat Kawotopwv edodiactikwv aAucibwv Tou
Baoilovral ota EUAWSN uTOAEippaTa amnod Ta AYPOTIKA KAOSENATA KoL TIG EKPL{WOELS.

Awakipugn Apxwv yia thv Npowenan g Xpriong Bropalac and Movipec KaAMEPYELES . i
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To Ztpatnywko Opapa cuvoyiletat ota akdAouvBa 12 onueia:

1. Hxprion Blopddag amd puovipeq KOAEPYELEG UMOPEL vV METUXEL ONUAVTIKY EOIKOVOUNON
OPUKTWV KAUGTHWY Kal EMOUEVWE VA CUVELOPEPEL OTN PEIWON TWV EKTOUMWY AEPiWV TOU
Bepuoknniov mou ekAvovtal otnv atpdcdatpa.

2. H evaAlaktikr Xxprion Twv aypotikwy KAASEPATWY Kot UNOAEHPATWY WG Kavotun Blopdla
ouviota BeAtiwon évavtl Tng tpéxoucag Slaxeipiong. EmumAéov, To yeyovoc ot adopd
agonoinon uroAewppdtwy Sev emipépet nepBarlovtikr suBdpuvon efoutiog mpooOeTNC
Xpriong uddTvwy mépwv, araltHoewy xprong yns i AAAwY eNevSUoewy.

3. H BropdZa ané tig povipes kaAIEPYELES ival Evag eyXWPLOG EVEPYELAKAG TTOPOG, N XPHoN
TOU OMOiOU MMOpPEl va HEWWOEL TNV evepyelakr e€APTNON TWV OypPOTIKWY, Oypo-
Blopnxavikwv kat Bopnxavikwv §pactnplotitwy and ta opukTd kavotua.

4. Méow tng agonoinong avtwv twv edwv Blopdlag, propel va emteuxBei peiwon e
avaykng yia EKMETAAAELON TwV SACWV Kal va TMEPLOPIOTOUV davdpeva Onwe ot
TLOLPAVOLES UAOTOMIEC.

5. H agdpopog xprion g Propddag and tig povipeg kaAAépyeleg unopei va mpowdRoeL Ty
otkovopkn avantuén e EAAnvikig nepibépelag, 18iwg aTiq aypoTIKEC MEPLOXEC.

6. H mpowBnon tng evepyslakig Xprong Twv KAaSepdTwy Kol Twy eKPCEWY UMOpEL va
ouvelodepel otn Sladoponoinon Twv epyacidv twv aypotwv ald kupiwg Kar otn
Heiwon Tou KGOTOUG SLaXEIPLONG TWV KAAALEPYELWVY TOUC.

7. H aveféleyktn kalvon aypoTikwv UMOAEpdTwY oto Xwpddt eivar pia emBrapic
TUPAKTIKI], N OTIOL0 PUTIALVEL TOV AEPQA LECW NG EKTIOUM G SwHATIS LWV, Karvou kat GAAwY
QépLWYV pUTTWV.

8. H Bopdla and ta aypotikd kAadépata kat TG EKPWOELG UopEL va anoteAécel adopun
yia TNV KoAUTEPN KAl QPHOVIKOTEPN OUVBEON TOU MPWTOYEVOUC TOMER KOl TWV
Blopnxavikwv dpaoctnprotitwy otnv MNepidépera.

9. H ouvepyaoia petafd twv ¢opéwv tou Anpociov (Mepidépeila, Aol KevTpikn
kuBépvnon ktA.) eivat amapaitnn yia va aMd€elt n mapoloa KATAOTAON KAl va
npowBnBei n evepyelakn a§lonoinon avtwv Twv eLdwv Blopdlac.

10. H mpowBnan tng xpriong Bropdlag and pévipes kaAiépyeteg mpoinoBétel Tnv avamtutn
KATOAANAWV UTIOOTNPIKTWY £pYaAEiwv Kal pnxaviopwv, ta onoia Ba Siapopduwvovat
AapBavovrag unéyn tg nmpotepadtNTeg Gopéwv and TOV aypoTikd, TOV EVEPYELOKO /
Bopnyavikd kat to 6npoéolo Topéa. Mpog TO OKOMO QUTO, QMOULTOUVTAL KOWEC
npoontaBeleg kal ouvepyaoia Twv TOTKWY POopEwv, TOU AyPOTIKOU / CUVETAUPLOTIKOU
Xwpou, oAAd, Kat Tou LSLWTIKOU TOpER HE TN GUVEPOUN KAl TNV UTOOTAPLEN EPELVNTIKWY
dopéwv.

11. Ta unootnpiktd epyoleia kat oL pnxaviopoi mpowbnong TG evepyelakng aglomnoinong
Bopalag and povipeg kaAAEpyeleg Ba MPEMEL var PMOPOUV VoL APOUV TOUG TOPAYOVTES
nov epnodifouv v avamtuén véwv mpwtofovAiwv pécw TNG Snuioupyiag TOMKWY
napadeypdtwy avadopds Kat G MPowdnong Twv KaAWV MPaKTKwy. Ta avartulokd
gpyaleia unootpi§ng tou aypotikol Topéa, NG £€OLKOVOUNONG EVEPYELAG KOl TWV
QVAVEWOLUWY TINYWV EVEPYELAG Kal TNG Blopnyavikig kouwvotopiag Oa mpémel va
AapBdvouv unéyn toug TG SuvardTnTeG aUTWVY Twv 8wV Blopdlag otn GUVOALKA

Awakrpuén Apxwv yia tnv NpowBnaon tg xpriong Bropdlag and Movipeg KaAEPYELES ' 2
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katevBuvon tng npowdnong g Mepideperakng avamtuénc.

12.H pelétn kair 1o oxélo Spdong mou ekmoviBnke amd ToUC gtaipoug Tou é€pyou
uP_running, efetalel avalutika Ta Tpéyovta epmodia oTnV evepyeLakh aglonoinon ¢
Propadag and aypotika kAadépata kat EkpWOELS KaL TTPOTEIVEL pia OElPA and pétpa nou
HTIOPOUV va EGAPUOCTOUV yLa TNV TPOWONGN e Xprionc Ttnc.

AIZTA YNOrPADONTQN

Dopéag, Opyaviopoc,
Etaupia
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