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W > AgriToppi Srls

AgriToppi is a family farm that offers agro-mechanical services in

the Tavoliere Plain (Foggia Province). AgriToppi provides a wide range of specialized mechanical
operations on both herbaceous and tree crops through cultivation contracts signed by farmers.
Among these operations, a new kind of service was activated few years ago: shredding of orchard
prunings followed by the removal and collection of these residues. Considering the agricultural
area were the farm is located (the territory of the municipality of Lucera), mainly olive groves and,
secondarily, vineyard and almond trees are involved in this kind of operation. The business idea is
aimed at enhancing the value of these agricultural residues by producing a biofuel such as pellets
(or agripellet, we should say, to distinguish it from that of forest origin). For this reason, the farm
invested in the setting up of a bioenergy value chain based on APPR use and agripellets
production, converting the shredded wood feedstock into a final energy carrier.

AgriToppi was selected as an uP_running flagship case of APPR mobilization because it focuses on
the provision of a new product, widely demanded at both regional and national level: agripellets.
Even if this new activity started very recently, it proved to be a very successful case, combining
the provision of agro-services to farmers (pruning collection) with the conversion of shredded and
inhomogeneous wood into agripellets, a denser, easy to mobilize and more valuable energy
carrier. The development of this value chain also benefitted from the support and technical
accompaniment offered by UFG and DARe as part of the UP_runningoroject activities in Italy.
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Location
Type of APPR involved

Permanent crop species used

Year of initiation

Amount of APPR mobilized

Surface area with permanent crops
mobilized

Maximum radius of operation

Main product

CO, emissions avoided®

Number of jobs created

Total level of investment

The AgriToppi business model finds its scope, essentially, in connecting the high local availability
of pruning and the need expressed by local farmers for a complete and effective removal of the
pruning obtained from the management of their fruit tree plantations. Usually, prunings are burnt
in the open air in order to avoid the risk of plant pests and diseases. AgriToppi provides farmers
with a competitive, efficient and fast "cleaning" service of their parcels using specialized technical

Lucera, Foggia, Italy

Prunings

i Olive (the olive pellet is sold "pure" as a kind of
specialty).

fVineyard and almond tree, together with forest
wood, can optionally enter the composition of
the pellet, but this latter production is kept
separate from the former.

2016

340 t of pruning wood (20 % moisture) harvested

on annual basis; from these, 300 t of agripellets

(10% moisture) are produced

~ 150 ha on an annual basis

~ 30 km (centered around the city of Lucera)

Pellet made from shredded wood of olive pruning

286 tCOyq per year

9124 person-months per year of new labour
activity, in total, with 6 person-months per year
permanently hired outside the family farm

150,000 £ - pellet plant purchase;

112,500 € - shredder/harvester purchase.

equipment and dedicated staff to remove the pruning.

'The CO, savings for the AgriToppi case are calculated using the “Sustainability Assessment Guidelines and
Template” developed by the uP_running project (http://www.up-running.eu/other-materials/). The main
assumptions and data used in the calculations are as follows:

' Annual agripellet consumption equal to 300 t. The average moisture content of the pellets is 10 %,

with a typical LHV of 16.4 MJ/kg.

I The fossil fuel and electricity consumptions of the value chain have been calculated by the
uP_running team using results collected from the demonstration organized by the project.

==

The thermal efficiency of the heating boilers in which the pellets are combusted is equal to 85 %.

1 The Fossil Fuel Comparator for heat production is equal to 80 gC0O,.,/MJ, as adopted in the final

recast of the RED Il Directive.


http://www.up-running.eu/other-materials/
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On an annual basis, AgriToppi provides biomass collection to approximately 70 farmers, covering
150 hectares of land within a supply radius of about 30 km far from the company facility. The
biomass removal service offered to the farmers is valued at around € 30/ha, which corresponds to
approximately, € 15/t of pruning removed. Considering that the all-inclusive cost of pruning
shredding and harvesting at the field site amounts to around € 35/t, it is clear that the farmers
have a significant cost for the management of their residues when working together with
AgriToppi. It should be noted that this fee corresponds to only a small percentage (less than 10 %)
of the total revenues of this business line of AgriToppi.

AgriToppi manages the biomass collected from all the fruit plantations with the aim of
transforming this feedstock into a commercial solid form biofuel (i.e. agripellets), suitable to be
used in multi-fuel boilers for household and/or small industries in the same area. Usually, these
boilers are fed with olive stones and exhausted olive pomace.

The selling price of agripellets is the main factor affecting the business plan and the financial
profitability of the investment. The price has to be defined considering the fact that the quality of
the agripellets produced from prunings is lower than that of forest wood pellets, while they also
be competitive with other local fuels.

The price of pellets from forestry varies according to the wood species, heating values and other
fuel quality features, its brand and possible certification, as well as the total amount purchased;
an indicative value ranges from a minimum of 3 to a maximum of 5 € for a 15 kg bag
(corresponding to 200 - 330 €/t). Many pellet producers supply the product in “pallets” (i.e. 70
bags of about 1,050 kg in total); in this case the applied price is lower and in the range from 2.70
to 3.00 € per bag (180-200 €/t).

The price volatility of other solid biofuels, directly completive with agripellets is significant and is
directly related to the olive production in the area: a higher price of the olive stones is observed
when the olive local yield is very low, as was the case in both 2017 and 2018, The decreased
market supply in olive stones strongly increased its price therefore favoring the agripellets
market. The detected price of olive stones is, on average, approximately 180 €/t when sold in bulk
and 210-220 €/t when sold in bags (15, 20 or 25 kg each). Consequently, it can be argued that
there is a slightly greater convenience in buying olive stones than agripellets.

Notwithstanding this economic reason (net of the strong price instability), the final consumer still
shows to prefer the agripellets to the olive stones because its storage is easier, the combustion
has no unpleasant odor emission and the maintenance of the boiler is less demanding.
Furthermore, the pellet market (referring to forest pellets) is very large, strong, and widespread,
so that agripellet can be strongly supported by this very positive position. In fact, forest pellet
retailers are generally the same as agripellet.

Considering these boundary conditions, an average agripellets price equal to 230 €/t can be
assumed, considering a mix of retailer price (in bag) and wholesaler price (in pallet). With these
parameters, the payback time for the total new investments done by AgriToppi (harvester and

* Low olive yields were due to a very aggressive attack by the olive fruit fly (Bactrocera oleae, Dacus oldae
that compromised the olive yield.
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pellet plant; the company already had in its possession tractors for harvesting, trucks for transport

and storage spaces) is less than 4.5 years, indicating the possibility for good financial results.

However, the investment risk is still quite high. Besides customer preferences, a strategy that

AgriToppi might apply to reinforce its revenues and the (gross) profit of the agripellet activity is to

increase the annual total production from 300 to 400 t (that it means reaching the maximum

productive potential of the palletization plant).

The value chain is based on a relatively simple organizational model, considering that the

agripellet producer (i.e. AgriToppi) deals with both the upstream and downstream of the biomass

supply, directly managing the most of the activities foreseen, from biomass collection,

transportation, pre-treatment, up to the conversion of shredded pruning in pellet and its final

sale.

VALUE CHAIN ACTORS
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Figure2. Role of main actors involved in tAgriToppivalue chain.

Tablel: Benefits of actors involved in tiRgriToppivalue chain.
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Save time and money in the Avoid risks of fires and
Farmers management of large volumes of diseases and cleaning of
residual biomass fields

High quality biomass raw material
Development of know-how
collected free of charge o )
and availability of basic

equipment to be employed
in the logistic phases

AgriToppi Revenues from sale of agripellets
Revenues from sale of agricultural

services
Valorisation of a local
) Cost-effective biomass sourcing biomass resource
Final end users o o
Less odorous emissions Greater flexibility in fuel

sourcing

The indirect benefits of the operation performed by AgriToppi are also important, as the energy
utilization of pruning removed from the fields cancels out the risks of uncontrolled disposal and
open-field burning.

An important aspect of the business model is also related to the job opportunities this new
productive activity can promote. AgriToppi is mainly a family company and, therefore, job
opportunities are mainly addressed to family members. No additional workers have been
foreseen in performing the field operations of pruning shredding and harvesting (the number of
workers will remain the same although a higher employment rate will be achieved for each of
them). For the pellet production activity, a dedicated labor cost was accounted for in the business
plan. It is estimated that the additional effort required corresponds to a 6-month period of full
salary, i.e.% person permanently hired.

AgriToppi is the Italian name for the company directed by Antonio Baselice. It started its
operation in 2016.

The main reason of the creation of this new value chain was the strong conviction that pruning
could represent a resource and not a waste, therefore to be used in producing a new valuable
final product. The goal was also to increase the company incomes through diversifying its
productive activities.

The implementation of the business was facilitated by the fact that Mr. Baselice was already the
owner of a fleet of agriculture machinery and implements and therefore had a very good previous
experience in managing an agro-service company. Although the original family company was quite
expert in performing operations of pruning shredding (intended for soil mulching), prunings were
never collected before as feedstock to energy conversion. The purchasing of the Nobili
shredder/harvester was the first step in organizing the new value chain, time before investing in
the pelletization plant.
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AgriToppi also benefitted from the connections with the uP_runningproject, from which it
received technical support and accompaniment. Consequently, AgriToppi decided to purchase in
2016 the pellet facility plant with a total purchase cost (CAPEX) of around 50,000 €.

An extensive review of the activities worked out by AgriToppi concerning the investment
performed and the organization of the new bioenergy value chain can be retrieved in a previous
project deliverable (D3.2) reporting the demonstration activities and the results of the
collaboration within the project framework [1].

On a vyearly basis, AgriToppi manages around 150 hectares of fruit orchards. On average, the
biomass production is 2.0 t/ha, with the exact quantity varying depending on the tree crop
type/variety, tree plant density, age and agronomic practices employed.

AgriToppi performs the collection and the harvesting of the pruning approximately from
December to April.

The first step is the tree pruning operation. Soon after pruning, the following operation is the
windrowing of the pruning residues all along the tree alleys. Generally, the farmers perform both
these operations manually. If windrowing is carried out according to the required standards, the
collection of pruning by AgriToppi has no costs for farmers. Otherwise, if the activity should be
taken directly in charge by AgriToppi, the farmer is in charge of a payment that costs
approximately from 30 to 50 cents per tree (around 30 €/ha with respect to field condition). After
a partial drying in the open air (from 30-40% to approximately 20% of moisture), prunings are
shredded with a shredder-harvesting machine towed by a 100 HP tractor. The machinery model is
NOBILI TRP RT 175, which collects the pruning at the soil surface through a pickup drum, performs
the pruning shredding and finally discharge the hog fuel into big bags which are sequentially left
on the field as soon as they are completely full of shredded wood.

A crucial aspect concerning the procedure of harvesting and shredding pruning residues is
represented by the level of humidity of the biomass. This value is usually very high (~ 40 %)
immediately after the cutting; however, if the prunings are left for some time at the soil surface,
the water content is sharply reduced and the residues gradually dry up in the field. For this
reason, it is advisable to harvest and shred the residues at least 20-30 days after pruning. This
guarantees (as long as it does not rain) a moisture content of less than 20 %. The further natural
drying of the feedstock takes place into the storage platform that is protected by waterproof
cover sheets. Moisture values lower than 13 % are reached surely, usually close to 10 %. Hence,
no further forced drying needs to be implemented before pelletization.

The harvester has a high harvesting efficiency in the field: the biomass losses left at the soil
surface, in fact, is about 4-5 % as compared to the total amount available on the field. However,
the time necessary for the collection is higher than that reported in the technical manual, 2.5 h/ha
with respect to a value ranging from 1 to 2 h/ha. The reason argued by the entrepreneur with
respect to the choice of this particular harvesting machine is related to the position of the
harvester’s pick up, which is rather higher than usual. This higher position avoids collecting stones
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or soil and therefore the harvested pruning is of better quality. Consequently, the final agripellet
shows improved quality characteristics.

With respect to the workers employed, an operator is on the first tractor (proceeding with the
combined operations of shredding and filling the big-bags); an operator is on the second tractor
equipped with a front lifting fork which handles and loads the bags on the truck trailer positioned
at the side of the field. The transport of the shredded material to the company storage facility
takes place on a truck with a platform for loading the big bags; the shredding is stored indoors.

The heterogeneous dimensions of the shredded wood do not allow proceeding directly to
pelletization. There is, instead, the need for a subsequent treatment, which consists of a further
shredding of the residues to make them suitable for the final process. The extrusion process leads
to the formation of the pellet. The ideal humidity of the shredded material ready to be pressed in
the extruder is around 10 %. No dryer is used and the naturally dried biomass feedstock is used
directly. Higher or lower values can compromise the success of the pellet production, both by
preventing sufficient aggregation and by producing small and irregular sized pellets. The shredded
material is pelletized by means of a special plant located in the company facility, SMARTEC PLT
400 produced by SMARTWOOD. The plant is made of a plurality of components that, as a whole,
lead to the production of pellet, also including its packaging inside plastic bags. The operations are
the following:

T chip extractor by means of an end-less screw;
1 humidification pump with tank and nozzle;

1 biomass loader assembled with a knife-refiner completed with an iron-remover using
magnets;

22 kW PLT-400 pelletizer;

2 lubrication pumps

2 bins (18 Kg) of grease for lubrication
conveyor belt under press

pellet cooler

VBR-300 vibrating screen

conveyor belt for big bag loading

filtering battery with 12 bag filters

=8 = =4 =4 =4 =4 =4 =4 =4

big bag holder structure

\ Farmers j\ AgriToppi - Baselice } \ Final consumers ]

Y
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Once produced, the agripellets are stored indoors inside a shed at the company facility and then
packaged and made available for sale at the company facility. The agripellets can be stored in big
bag or in plastic bag (15 kg).

Schematically, the main operations required for the fruit tree pruning and the agripellet
production are showed in Figure 3.

Figure4. The Nobili shredder in tHeld. Image sourcdJFG

Figureb. The bigbag, filled with shredded pruning residues, is left alongite alleygo be later recovered.
Image sourceUFG

<
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Figure6. The big bags full of shreddgdunings are placed on the floor of a trubkage sourceUFG

Figure?. Size of the shredded woothtainedby usng the Nobili TRP RT 175 harvestiogding machine
Image sourceFG

D6.4: Flagship success cases update v2 V-10
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T ke

Figure8. Visit at the llet producton facility of AgriToppi. Image sourceUFG

Considering the uP_running project guidelines for pruning removal and their energy use [2], the
soil conditions of the fruit tree plantation from which prunings are extracted should be managed
according to an ecologically sound and sustainable criteria.

Considering the local climatic environment, summer season is rather dry while the soil has a
limited amount of SOC (Organic Soil Carbon), the latter being a generally observed condition in
this Mediterranean region. For this reason, it would not be advisable to withdraw prunings
systematically from the local fields. These critical conditions have also been confirmed by specific
analyses carried out which indicate a content of soil organic matter (SOM) of about 1 % or even
lower in the fields involved in the supply of prunings. This means that pruning can only be
performed partially or, preferably, every other year, depending on the content in SOM. At the
same time, soil management operations aiming to increase SOM should be applied in order to
preserve and even increase the soil quality. Among these operations, the supply of an organic
fertilizer (soil amendment) is of primary importance, also considering the wide range of beneficial
effects that could be achieved, not only on the soil structure, but also on microbial processes, as
well as on tree growth and their fruit production. Minimum-tillage and a cover crop are also
highly recommended and, in the region, several farmers (both olive growers and wine growers)
are applying this type of technically advanced interventions, obtaining excellent results (in
particular with regard to soil erosion, even where the soil is only slightly sloping). These technical
prescriptions have been transmitted to the farmers involved in the pruning supply during the
different workshops organized in the frame of the uP_runningproject, also thanks to the direct
relationship between Mr. Baselice and the local farmers. Some of these farmers are applying
already the guidelines while others intend to apply them in the near future.

D6.4: Flagship success cases update v2 V-11
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Figure 9Pellet produced by AgriToppm, bulk,packed in plastic bags of 15,kagyrangedin pallet with 70 bags.
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Figure 10The Nobili combined shredder/harvester and the pellet produced by AgriToppi in different pa€keiyes

taken at thelnternational Fair of Agriculture in Foggia (April 2019)

Agripellets produced by AgriToppi are quite similar to wood pellet but some physical and chemical

parameters show lower quality as compared to wood pellet. Table 3 presents the values related

to two different samples of agripellets from olive pruning, to give an idea of the considerable
variability that can be detected among different feedstock lots.

Some specific points that can be made for these agripellets are as follows:

)l

Moisture should be lower than 10 %; however, this is not always the case due to the lack
of forced drying.

The ash content is the main problem, considering that its value should not be higher than
the limit of Class B pellets (2 % dry). Ash content is significantly impacted by the amount
of leaves found in the harvested prunings.

Nitrogen and sulphur and chlorine can also be higher than the threshold values. Again,
this appears to be connected with the amount of leaves in the harvested biomass and
correlates with the ash content of the pellets.

Minor elements (not shown in Table 3) are within the limits for wood pellet quality
classes. Copper is a notable exception, coming from spraying of olive trees (however, this
was not observed in the pellet qualities reported in Table 3).

Table3. Comparison of two different agripellet qualitiebtained during thesP_runningdemo

O
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Parameter Unit Result | Result | Analytical standard
Moisture % as received 12.84 | 8.53 UNI EN 18134-3:2015
High Calorific Value MJ/Kg, dry 19.67 | 19.58 UNI EN 14918:2010

Low Calorific Value | MJ/Kg, as received | 15.61 | 16.38 UNI EN 14918:2010

Ash % dry 3.55 1.71 | UNIEN ISO 18122:2015
Carbon, C % dry 49.85 | 47.22 | UNIEN ISO 16948:2015
Hydrogen, H % dry 6.45 6.64 | UNI EN ISO 16948:2015
Nitrogen, N % dry 0.75 0.24 | UNIENISO 16948:2015
Sulphur, S % dry 0.227 | 0.185 | UNIEN ISO 16994:2016
Chlorine, Cl % dry 0.132 | 0.069 | UNIEN ISO 16994:2016
Aluminium, Al mg/Kg dry 280 153 | UNIENISO 16967:2015
Calcium, Ca mg/Kg dry 6,439 | 4,466 UNIEN ISO 16967:2015
Iron, Fe mg/Kg dry 97 135 | UNIENISO 16967:2015
Potassium, P mg/Kg dry 6,023 | 2,512 | UNIENISO 16967:2015
Magnesium, Mg mg/Kg dry 479 338 | UNIENISO 16967:2015
Sodium, Na mg/Kg dry 170 88 UNI EN ISO 16967:2015
Phosphorus, P mg/Kg dry 940 433 | UNI EN ISO 16967:2015
Silicon, Si mg/Kg dry 1,761 | 1,327 | UNIEN ISO 16967:2015

Because of these specific properties, the heating systems and thermal appliances that can be
properly used for the combustion of this specific solid biofuel are not the conventional ones used
for wood fuels. Suitable boilers for agripellet are available on the market and they are better
equipped to deal with the problem of corrosion due to ash melting and particulate emissions due
to possible partial combustion. These boilers are conventionally referred to as multi-fuel boilers
The current production of agripellet has been improved lowering the ash content by collecting
less leaves. This was also possible by letting the field pruning dry for a longer time before
shredding. The humidity value and the fuel power (both upper and lower) show levels that are
completely similar to forest-based pellets.

On the other hand, the agripellet shows numerous advantages as compared to the shredded or
chipped wood, which justifies its higher cost, as well as a prevalent use to feed stoves and boilers
for heating domestic environments.

The advantages can be as follows:
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T logistics and transport: pellet increases the energy density of the raw material by at least
5 times. In this way a better combustion is obtained together with a considerable
advantage in the cost of handling and storage;

T stability of the product: the agripellet, and in any case the pellet in general, unlike the
original material, has a very low moisture content, therefore it is not subjected to
degradation as well as there are no variation in the lower heating value;

1 transforming the by-product into pellets allows to obtain an excellent uniformity of the
fuel product and, consequently, to stabilize its chemical and physical characteristics;

However, it should be pointed out that olive stones, olive pomace and almond shells are locally
available biofuels that are competitive to agripellet often in terms of fuel quality as well as in
terms of price, since they are subject to a lower VAT. Considering therefore the competition in the
fuel market for heating, it is interesting to point out some alternative and peculiar uses of
agripellet:

1 a company specialized in breeding bees and in the construction of bee material is
interested in buying agripellet to be used in the process of smoking beehives. The use of
smoke tends to calm bees when the beekeeper intervenes in the opening of the hives.

1 Another interesting market is the one proposed by a company that produces sausages.
The company is interested in buying agripellet for the smoking process of its products.

1 Similar is the proposal of a chef (working in Puglia but of American origins) who shows
interest in using olive agripellet to feed the barbecue, to achieve better cooking of a
particular meat.

M Finally, to complete the review of all possible alternative uses of agripellet, it is worth to
mention that pet comfort industries have suggested its use as a "pet litter" (mainly for
domestic cats); being a highly absorbent material it can surrogate the use of the so-called
“sand box”.

It is quite clear that for these alternative uses the unit price of the product is far higher than its
energy use and the production activity certainly more consistent in terms of revenues possibly
achieved.

A key success factor for the AgriToppi value chain was the high availability of APPR biomass in the
area, coupled with the farmers’ need to find rapid ways to dispose it.

The company has a strong position in the area, largely because it has steady and lasting
relationships with numerous farmers, thanks to the usual activity as mechanical service-company.

In the area, there are about 800 ha of olive groves as well as 200 ha of vineyards. AgriToppi is
approximately working 150 ha, which means about 300 t of pruning in total per year. This means
a sufficient availability of biomass very close to the farm centre, for both the olive groves and
vineyards. A quite large number of farmers entered into a contract with AgriToppi and it was fast
and easy to reach the needed amount of biomass supply to start the pellet production.
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By managing an agro-mechanical company, the logistic organization is well defined and
professionally reliable. Totally new, conversely, was the pelletization process. Pellet is a kind of
solid biofuel largely requested in the area and it has a strong market position.

The collaboration with AgriToppi was very professionally satisfying for both the entrepreneur and
the UP_runningpartners. Consultancy, first, and technical support in the accompanying activities,
soon after, were fundamental in order to promote the setting up and the take-off of this new
value chain in the bioenergy sector.

Considering the obstacles, it should be clear that, considering the final consumer, it is necessary
to replace the conventional boiler and purchase a multi-fuel boiler, which costs more even if it
offers the maximum flexibility in the use of solid biomass (both agripellet and olive stones).
Moreover, it should also be considered that wood chips and olive pomace have a 10 % VAT
regime in the Italian market, unlike pellets (both forest wood pellets and agripellets) that have a
22 % VAT regime. This can be considered an unfair competition discouraging the use of agripellets
and advantaging the use of olive stones.

AgriToppi aims at enlarging the agripellet market towards the owners of industrial boilers
(significantly larger in size than household stoves) as well as multi-fuel stoves. In particular, multi-
fuel stoves are spreading rapidly, especially in rural areas, and represent a more flexible
alternative to pellet stoves. In fact, they can be fed not only by agripellet but also by olive stones,
olive pomace, almond shells, etc. This possibility should be considered of great interest, offering a
potential expansion of the potential market.

Furthermore, the company owner is also investigating the potential to certify the agripellets
according to specific quality standards. The BIOMASUD® quality certification scheme, expanded
by the Biomasud Plus project [3] includes quality classes for olive pruning pellets and, in fact,
AgriToppi has collaborated in the first pilot implementation of the action in Italy. The first pilot
certification has a general positive impact, even if it was found that some quality characteristics of
the pellets should be improved. Considering that AgriToppi is constantly improving the handling
operations to improve fuel quality, reaching the label limits in a new audit should be possible.
Moreover, the adoption of quality assurance procedures and traceability system along the entire
supply chain are relevant improvements the entrepreneur is thinking about, also providing
assurance to the final end-users.

Mr. Antonio Baselice
Position: Company Manager
Address: Municipality of Lucera, Loc. Torre Mazza (S.P.18), Italy

Telephone: +39 347 134 6704
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Mail: antonio.baselice@unifg.it

Facebook page: https://it-it.facebook.com/pages/category/Agricultural-Cooperative/Agritoppi-
srls-363762297350448/
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