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About greenGain project 
The greenGain project is looking for solutions to increase the energy use of biomass feedstock 

coming from landscape conservation and maintenance works (LCMW) carried out in the public 

interest. The main target groups are regional and local players, who are responsible for 

maintenance and conservation work and for the biomass residue management in their 

regions. Moreover, the focus will be on service providers - including farmers and forest 

owners, their associations, NGOs and energy providers and consumers. 

 

The three year project which started on January 2015 is supported by the Horizon 2020, 

European program to foster research and innovative solutions in the EU. The project is 

gathering partners and researchers from Germany, Italy, Spain and Czech Republic. 

Researchers will map biomass potential coming from landscape conservation and 

maintenance work, various technological options to utilise it, identify possible obstacles and 

provide recommendations to a wide range of stakeholders in the EU 28. 
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Executive summary  
 

Today the share of renewable energy produced from biomass derived from Landscape 

Management and Conservation Works is small1. This study is one of three within the GreenGain 

project and has been undertaken to investigate measures for mobilizing larger amounts of 

landscape biomass for energetic purposes. To strengthen the exploitation of landscape biomass 

the introduction of special Biomass Logistic & Trade Centres (BTLCs) is studied. A BTLC 

could provide various basic services such as the upgrading of the out-of-specification material 

to a usable fuel, quality control, product certification, packing and shipping to customer.  

 

The following conclusions have been derived: 

1. The feedstock potential of woody biomass from landscape management activities in 

the model region Trasimeno is more than 80,000 tons annually. If at least 16,000 tons 

can be procured for the supply chain of the BTLC, this would allow a viable economic 

operation. 

2. Overall market demand and competition analysis are favourable. Major risks are the 

mobilisation of the necessary input amounts; their quality in terms of contaminations 

and whether all players can be convinced of a fruitful cooperation.  

3. The key issue will be the set-up of an organization team addressing all actors and the 

communication towards all stakeholders in the region. Because of the heterogeneity of 

the involved actors in this public-private partnership, efforts for planning, financing 

and implementation will be higher than normal and may prevent private businesses to 

undertake the investment. Promotion of this action by public bodies is thus very 

important.  

 

  

                                                           
1 Mantau 2014 
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A Biomass trade logistic centre – a case study in Trasimeno region (Italy) 

1. Introduction and motivation 

The focus of GreenGain is to increase the use of the biomass for energy and investigate 

commercially viable pathways. Today the share of renewable energy produced from biomass 

derived from Landscape Management and Conservation Works is small2. The intention to use 

more biomass from this origin is old and has been investigated in a large number of research 

projects and publications. 

The research conducted during greenGain project has identified the following critical points for 

the development of the LCMW value chain: 

 Market actors - especially those related to LCMW - need to identify a reference point 

in the supply chain in order to consolidate their commitment to the market 

 Matching of supply and demand in the local biomass markets is not as consolidated as 

it is for fossil fuels, and it needs to be better coordinated at regional level.  

 

Furthermore it must be considered that LCMW marketing activities have a series of 

shortcomings3 that must be addressed: 

• Low quantities compared to forest production  

• Low and variable quality (pollution, impurities, leaves, bark, small branches) 

• Seasonality and discontinuity of supply  

• Many actors involved (access rights, etc.) 

Such characteristics make the LCMW biomass wood-to-energy supply chain complex, 

constraining the sub-sector to a low competitivity profile. 

 

In order to be launched in the regional market, a certain biomass energy product must have the 

following characteristics: 

• Reliable product properties, comparable with the market  

• Certified quality 

• Certified local origin (the producer has a name) 

• Variety of offer (chips, pellets, split logs)4  

 

In order to address the above-mentioned issues and strengthen the exploitation of LCMW 

biomass the introduction of special Biomass Logistic & Trade Centres (BTLCs) is studied in 

the following. A BTLC could provide various basic services such as the upgrading of the out-

of-specification material to a usable fuel, quality control, product certification, packing and 

shipping to the customer.  

BLTCs are well known from forestry based operations and are known for their suitability to 

improve logistics5. Several trade centres were successfully implemented mainly with forest 

                                                           
2 Mantau 2014 
3 greenGain Del. 4.1 
4 Loibnegger et al. 2010 
5 www.biomasstradecentre2.eu 

http://www.biomasstradecentre2.eu/
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round wood as the most important and high value product. The value chain of such trade centres 

is well known but has been less frequently considered for biomass from landscape management.  

 

The BTLC can represent for potential customers – either residential, commercial or industrial 

users, a point for reliable supply of fuel with transparency of prices and conditions, encouraging 

them to invest in biomass heating systems. This avoids the chicken-egg problem that can be 

very often seen, e.g. in the development of electric mobility: Potential users don’t buy electric 

vehicles because of the lack of charging points, and potential investors are not encouraged to 

install charging points because there are not enough e-vehicles to recover the investment.  

 

Taking into consideration the LCMW biomass supply chain, some of the potential customers 

are currently not convinced of installing a biomass heating systems because woodchips or 

pellets are too expensive and often must be shipped over long distances or even imported 

(entailing major costs and environmental impact). On the other side investors don’t engage in 

producing biomass because of the lack of customers: A BTLC is considered to prime the value 

chain by guaranteeing a short supply chain with local biomass at affordable prices. 

 

The BTLC can also provide, besides the production and commercialization of various woody 

energy carriers, comprehensive services such as: 

 providing advisory services to both the producer and the consumer of biomass regarding 

either biomass products or energy conversion facilities such as boilers of CHP plants.  

 Support farmers and companies in the search for funds for the sustainable development 

of their companies   

 

Thereby, the BTLC can generate jobs and maintain the economic value of the biomass asset 

within the region and the marketing of fuels through the biomass centre creates added value 

both for producers and customers, who benefit from the bundled, high quality local supply of 

wood fuels. 

 

This document aims to evaluate how to successfully set up a BTLC on biomass from landscape 

management materials and complementary forest fuels. The study case has developed in 

particular a concept for a BTLC in the Trasimeno model region in Umbria, Italy. The study was 

requested from the Mountain Community of Lake Trasimeno following the interest shown by 

some local stakeholders in assessing the margins of profitability of the use of LCMW biomass. 

The idea of the BTLC for the Trasimeno region was first launched by several stakeholders 

during the initial consultations and was often validated by other actors throughout the duration 

of the project.  

 

 

The concept will address 

 Geographically scattered occurrence of the landscape management feedstock 

 Physical and chemical quality of the feedstock and upgrading options 

 Complementation with forest fuels 
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The data used in this work were deducted from previous tasks of WP4 (LCMW feedstock 

potential and best usage in conversion routes to bioenergy), WP5 (pilot experiences for market 

supply of LCMW) and WP6 (Policies, Finance, Governance and Public acceptance) of 

greenGain. Typical data like capacities, product qualities, fuel consumption, cost and prices for 

processes, machinery used and infrastructure necessary have been validated with stakeholders 

at several meetings and workshops throughout the project duration.  
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2. Objectives 

The main objectives of this case study are: 

 Develop a business concept for increasing the energetic utilisation of biomass from 

landscape management and apply it in a case study to the Trasimeno region in Umbria, 

Italy, 

 Present and validate the concept with stakeholders, 

 Provide to the CM-ACT and other stakeholders a support decision tool for encouraging 

stakeholders in engaging in the BTLC venture, 

 Recommend options for the valorisation of biomasses otherwise burned or left in the 

field, landfilled or composted, 

 Propose solutions for landscape conservation and maintenance for the prevention of 

fires and reduction of hydrogeological risk. 

 Support meeting of public and private interests by development of an economic viable 

process chain to improve the seasonal land management operations, covering cost 

analysis of transport, treatment, selection and all steps necessary for marketing of a final 

bioenergy product  
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3. Description of the concept 

The idea of the Biomass Trade & Logistic Centre (BTLC) concept consists in the development 

of a collective rural marketing channel for wood fuels and energy services.  

The biomass centre will manage, upgrade and market all kinds of biomass fuels supplied by 

farmers. The main products are wood fuels: split logs and chips. In addition, it may be possible 

to supplement this by trading wood pellet and other refined products as well as the ash-rich 

fines (for mulching or animal bedding) which are sieved-off in upgrading. 

 

3.1 The Trasimeno Area  

The area is characterised by a hilly and partly mountainous territory around the lake Trasimeno, 

with many narrow roads and a limited number of larger roads and motorways. Some areas are 

difficult to reach and not well interconnected. Furthermore, the property is fragmented into very 

small plots. Logistic barriers emerge especially due to the narrow country roads, lack of 

sufficient space for exchanging of working vehicles and especially by the reduced field 

accessibility for trucks that could drastically increase the time and costs of transporting the 

material. The different kind of biomass materials studied are connected to the various land sites: 

Streets, railways, river and lake sides, green areas, cycle paths, etc. 

 

The logistic solution presented in the following takes these conditions into account as well as 

feedback from local stakeholders and the wish of the local administration to involve the 

individual farmers. 

 

3.2 Logistics of the BTLC 

The developed logistic concept foresees a main chain and three options: 

 Forwarding of the biomass from the olive groves etc. over short distances to Collection 

Points in each of the Trasimeno communities. If the place is full the material is chipped 

and shipped to the central Biomass Trade and Logistic Centre.  

 Optionally, the chipper can be ordered to other places  

 Shredded/chipped material can be collected at other places 

 Uncomminuted or chipped biomass can be transported to the BTLC.  

 

On this stage of initial planning the Collect Points (CP) are located close to the olive groves 

with significant areas in a distance of max 7 km, while the BTLC is situated at a central location 

of the region close to a motorway. In the next stage, the position of these locations should be 

optimised or validated with a logistic model, that takes the different amounts of feedstock at 

the CP and the road network into account. The set of optimised locations should be used for 

consultations with communities and stakeholders to include further parameters and constraints.  

Collection spaces will be organized by the public i.e. the local communities. Exact conditions 
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of operation (stand alone or connected to some other operation, staff, fencing/opening times,…) 

need to be determined also.  

At the BTLC woody biomass from landscape management and other sources excluding wastes 

is treated and transformed into quality certified marketable products. These products are either 

delivered to the customers or picked-up by themselves.  

 

 
Figure 1 BTLC (blue) and collection points (red) in the communities of the Trasimeno region including the 
associated city of Perugia. Olive groves, the suggested main feedstock from landscape management are 
shown in heavy green. 

 

Depending on the amount stored at the collection space a mobile chipper will stop by chipping 

the pile into a container truck which transports the chips to the BTLC. The BTLC stores the 

biomass, chips it if delivered elsewise, dries the material if necessary, sieves it into certain 

fractions and takes care of marketing and sales of the various products. The products sold are 

different grades and types of solid fuels, wood chips, fines and compost. Compost can be 

included as an option if larger amounts of needles, leaves and other organic fractions not 

suitable for combustion are delivered or sieved off. 
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4. Feedstock amounts and supply 

The BTLC will process all kinds of lignocellulosic biomass available. The supply concept is 

kept flexible and follows simple rules, which need to be well communicated to all stakeholders. 

It is clear that the supply concept is most critical to the success. 

 

The greenGain project studied the potentials of biomass from landscape management measures. 

From the theoretical potential certain deductions were made taking into account environmental, 

technical and economic constraints. Please refer to greenGain deliverable D5.2 for the 

calculations methodology for sustainable potential. In the Trasimeno region wood biomass 

from the following landscape management sources were identified by project partners 

SOGESCA and CM-ACT as feedstock for the GreenGain project: 

1. Olive plantations  

2. Parks and gardens 

3. Riverside cleaning 

4. Roadside clearing 

5. Railway track clearing 

6. Cycle paths clearing 

 

These sources might be complemented with sustainable harvested wood from managed forests, 

covering 24 % of the Trasimeno region. Woodland in protected areas and in dry areas is 

excluded for sustainability reasons. In the following section the potentials are explained in more 

detail.  

  

Prunings from olive plantations originate from the annual maintenance of plantations and the 

revitalisation cuts (3 to >10 years) of less intensive managed or abandoned olive plantations. 

These are normally considered agricultural residues but the landscape-dominating appearance 

of olive groves and the large area under landscape protection make these a landscape 

management material. Olive prunings from all types intensive, extensive and abandoned are 

considered as an input material. In first calculations for previous deliverables the value of 1.7 

tonnes olive prunings per hectare and year was used for calculation of potentials. This is a 

typical value in line with several publications which give pruning amounts between 0.5 and 4 

t/ ha6,7. These significantly differed from the results of the greenGain pilot experiences in groves 

around Lake Trasimeno8. A yearly maintenance cut was surveyed, which yielded about 8 tonnes 

fresh matter per ha. At a grove cut after 3 years the yield was 12 t/ha, while it was 20 t/ha fresh 

matter in the pruning after more than 10 years. May this high productivity be due to Umbria 

being the green heart of Italy? Assuming a dry matter content of about 50 %, these values are 

                                                           
6 Sanchez et all., 2002 
7 To be included 
8 Del. 5.5 GreenGain 
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similar to the 4 to 11 t/ha dry matter observed in chipping of olive prunings in stands pruned in 

relatively long intervals of 3 to 5 years situated in Follonica, Southern Tuscany9.  

In the Trasimeno region plus the associated municipality of Perugia, olive groves cover 8,970 ha 

or 5.6 % of the total area. An estimated 15 % of the grove area is abandoned. Taking into 

account the lower yearly productivity of abandoned groves an average productivity of 7 t/ha 

was assumed for the calculation of the total potential to about 60,000 tonnes per year. However, 

not all farmers will participate, so the economic potential is lower.  

It is expected that most of the material will be handled via the collection points. Farmers, 

citizens and the community could drop their woody biomass material free of charge. If there 

are larger amounts in a grove in case of more remote areas, material could be deposited e.g. on 

field sides for a pick-up service. The BTLC would organise chipping and transport, but cost 

compensation would require a minimum amount of 35 t or 100 m³ of woodchips10. Comminuted 

material can also be sold to the BTLC for about 6 to 10 EUR/m³ depending on quality. This can 

be free BTLC or after deduction of transport costs.  

 

Today prunings are often burned. Regulation No. 4 of the 4th November 2013 issued by the 

Umbria Region permits this during winter time and under controlled conditions. Compliance 

with the regulation need to be enforced by the local authorities. Other options are mulching of 

the prunings or piling at field side. In the greenGain Del 4.3 the costs for such operations were 

calculated based on a 54 kW, 4x4 narrow gauge tractor with variable transmission to about:  

 30 EUR/t for forwarding of prunings to the field side for rotting or torching 

 43 EUR/ha for mulching of prunings and rotting as soil cover 

 71 EUR/ha for recovery of prunings with a cutter/collector system 

Depending on the amount of prunings the forwarding to the field side might be the most 

expensive option due to the low productivity of 1.2 t/h observed in the pilot experience studies 

with the 100 hp crawler tractor. The higher costs of the cutter/collector system were due to a 

30 % lower productivity as the collector has to be emptied (capacity 1 to 2 m³) and the purchase 

price is 4 to 5-times higher than that of the mulcher. After deduction of 40 EUR/ha saved for 

mulching, the pruning chips could be produced for about 24 EUR/t (about 8 EUR/m³) in the 

cited example which had only 1.3 t/ha prunings. Higher amounts of prunings would reduce the 

costs per tonne due to higher productivity. The trials at Follonica (reported above) were based 

on a larger, more powerful in-line chipper, which had production costs of 20 EUR/t.   

 

Vine prunings originate from the normal maintenance operation early in the year. Often these 

prunings are mulched and left on ground but in some vineyards they are collected and used as 

fuel to provide heat and cold for the cellar operations. The intention here is to extend the 

energetic utilisation of vine prunings by offering a pruning recovery service or drop of material 

at a nearby collection point. The service provider would operate a mulcher or cutter with 

collector with a narrow gauge tractor between the rows of the vineyard. This is more expensive 

                                                           
9 Spinelli & Picchi, Industrial harvesting of olive tree pruning residue for energy biomass. Bioresource 
Technology 101 (2010) 730–735 
10 Chipper and truck for 2 hours, chipper 200 €/h, truck 60-100 srm capacity, 100 €/h, 6-10 €/srm of woodchips  
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than mulching of the prunings but the product can be sold to the BTLC. Depending on the field 

conditions a small revenue can be expected11. The vineyards cover 3,066 ha covering 1.9 % of 

the Trasimeno region. At a technical recovery potential of 2 t/ha12 the total is about 6000 t/a.  

 

Public parks and private green spaces cover 15.3 % (17,500 ha) of the region area. This 

offers a large potential, but it was decided to consider only 95 % of the woody biomass 

deposited at the three composting plants of the region as sustainable, giving a total potential of 

2200 t/a. Private companies or public services would be offered deposition of woody biomass 

free of charge. Shredded material delivered to the BTLC could yield a cost compensation in the 

order of 5-8 EUR per m³. 

 

The Trasimeno region has 760 km of roads and 4200 km of waterways and ditches maintained 

by public services. Stakeholder consultation revealed that amounts of woody biomass from 

roadsides are negligible or difficult to recover, while a 150 kg/km woody biomass were given 

for the watercourses, totalling to 630 t/a.  

 

Forests cover 24 % of the Trasimeno region. A certain share of forest wood is expected to be 

necessary to complement the biomass obtained from landscape management measures. Forest 

fuels are reality in Trasimeno and their producers are key stakeholders of the BTLC. For sake 

of completeness, the potential of forest woods was estimated to 5 solid cubic meters per hectare 

and year, relating to 2.3 t/ha fresh matter or 1.4 t/ha dry matter. However, this is mostly 

harvested for timber production in saw mills. Only small amounts might be necessary for 

feedstock complementation and the sourcing was limited to max. 10 % of the theoretical 

potential totaling to 8500 t/a. This relates to wood not suitable for timber production in analogy 

to the pilot case of Val D'Ayas, a feasibility study for the supply of chips needed to feed the 

future wood biomass plant at the Mountain Community Feltrina (BL). More details about ratio 

calculations are available in deliverable D5.2 Report on resource and sustainability assessment 

and description of pilot experiences utilisation pathways for model regions (categorisation of 

resources, strategy, sustainability and utilisation pathway strategies). 

 

The results of the biomass total potential all the kinds of biomass are displayed in the Table 1. 

The two totals at the bottom represent the potential in the Trasimeno area and in the area of 

Trasimeno plus the city of Perugia (which is part of CM-ACT thanks to a historic agreement, 

but is geographically apart). 

 

                                                           
11 Spinelli R, Magagnotti N, Nati C: Harvesting vineyard pruning residues for energy use (2010) Biosystems 
Engineering 105, 316-322  
12 Francescato V, Golfetto M: Il cippato di vite nella caldaia annulla I costi per gasolio o gpl. Informatore Agrario 
11-2010 
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Table 1: Potentials of feedstocks from landscape management works in the Mountain Community of 
Trasimeno and the city of Perugia. 

Community 
Olive 

prunings 
[t/a] 

Vineyard 
prunings 

[t/a] 

Parks and 
garden (wood) 

[t/a] 

Riverside 
clearing (wood) 

[t/a] 

Forests 
 

[t/a] 

Total 
 

[t/a] 

Castiglione del Lago 1,740 820 92 46 250 3,072 

Città della Pieve 4,131 136 1 54 903 5,282 

Collazzone 2,521 224 1 21 388 3,071 

Corciano 3,837 143 182 24 362 4,618 

Deruta 1,144 300 55 14 262 1,780 

Magione 8,631 290 64 40 629 9,901 

Marsciano 2,123 1,336 122 55 470 4,021 

Paciano 1,338 33 0 8 116 1,503 

Panicale 3,977 210 23 23 574 4,805 

Passignano sul Tras. 6,537 89 87 33 654 7,541 

Piegaro 3,981 160 11 61 1370 5,565 

Torgiano 1,524 1,017 30 12 112 2,284 

Tuoro sul Trasimeno 3,902 71 2 17 321 4,414 

Perugia 17,404 1,304 1,567 222 2089 23,006 

        

Total CM-ACT (t/y) 45,386 4,827 670 408 6,409 57,700 

Total + Perugia (t/y) 62,790 6,131 2,237 630 8,498 80,286 

 

The estimations yield a sustainable biomass potential of 57,000 t/a expressed in tonnes of fresh 

matter per year for the Trasimeno area. If the area of the city of Perugia is included, the total 

potential rises to 80,000 tonnes per year, dominated by olive prunings. However, it is not 

expected that the whole potential will be offered to the BTLC.  

 

For efficient biomass procurement a network of collection points will be set up in the Trasimeno 

communities. A collection point is an open space where stakeholders can drop off their woody 

biomass. The area should be easily and within low distance accessible for a large number of 

farmers and public as well as private service contractors maintaining the landscape and the 

roads. Biomass can be dropped for free, if the place is full, a mobile chipper is ordered. The 

chips are discharged into containers or a walking floor truck and shipped to the BTLC.  
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Figure 2: The Photo below shows a Collection space in Magione (Photo CMT) 

Infrastructure requirements and processes available at the collection space are: 

 Land which can be dedicated to a collection space by the local community with good 

and close access for famers with tractors and trucks. Ideally the space would paved to 

avoid soil contaminations and fenced to avoid garbage drop of.  

 The collection space would be manned during the main pruning cutting season for a 

few hours per working day by the local community. 

 

On base of the land use cadastre (shown in figure 1) catchment areas were determined for the 

collection points, assuming 5 to 7 km road distance as maximum for acceptable provision 

efforts. This led to reductions of up to 90% of the olive pruning potential. A further reduction 

of 50 % was applied to take into account a moderate level of acceptance. The table 2 shows that 

as result of this approach, about 16,000 t/a olive prunings would be available at the BTLC. The 

associated logistic efforts were calculated to a total of 330,000 t*km. Transport costs of 

0.16 EUR per tonne and km were assumed for the single distance between collection point and 

BTLC and an empty return trip. This totals to shipping costs of about 53,000 EUR per year.   
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Table 2: Amounts and logistic efforts for the procurement of olive prunings from the 14 collection points (CP) 
of the Trasimeno communities and Perugia to the BTLC for upgrading and marketing.  

                              Olive groves                          . Logistic efforts 

Communities CP 
 

[No.] 

Distance 
to BTLC 

[km] 

Area 
  

[ha] 

Total 
potential 

[t/a] 

Mobili-
sation  

[%] 

Accept-
ance  
[%] 

Recovery 
 

[t/a] 

 
 

t*km 

 
 

EUR 

Castiglione del 
Lago 

1 28 249 1,740 40% 50% 348 9,745 1,559 

Città della Pieve 14 30 590 4,131 70% 50% 1,446 43,373 6,940 

Collazzone 9 34 360 2,521 90% 50% 1,134 38,567 6,171 

Corciano 5 7 548 3,837 70% 50% 1,343 9,400 1,504 

Deruta 8 25 163 1,144 100% 50% 572 14,301 2,288 

Magione, CP 4 13 1,233 8,631 40% 50% 1,726 22,442 3,591 

Magione, BTLC     30% 50% 1,295 0 0 

Marsciano 10 19 303 2,123 50% 50% 531 10,085 1,614 

Paciano 13 23 191 1,338 100% 50% 669 15,384 2,461 

Panicale 12 15 568 3,977 70% 50% 1,392 20,877 3,340 

Passignano sul 
Trasimeno 

3 23 934 6,537 80% 50% 2,615 60,140 9,622 

Perugia 6 20 2,486 17,404 10% 50% 870 17,404 2,785 

Piegaro 11 11 569 3,981 30% 50% 597 6,568 1,051 

Torgiano 7 23 218 1,524 80% 50% 610 14,022 2,244 

Tuoro sul 
Trasimeno 

2 30 557 3,902 80% 50% 1,561 46,824 7,492 

Total:   8,970 62,790   16,708 329,133 52,661 

 

 

The Fig. 1 shows the proposed network of collection points in the region. In total 12 collection 

spaces and one BTLC are proposed. These lead to a dense network with a typical distance from 

most fields in the region to the nearest collection point of below 5 km. The CP`s are spread over 

the region depending on geographical conditions and the transport nodes. The distance between 

CP`s and BTLC is on average 18 km with a maximum distance of less than 30 km. 
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5. Logistic centre services offered and market demand  

Logistic centre infrastructure and services 
Processes available at the BTLC 

 Transport capacities  

 Forwarding and loading/unloading capacities 

 Paved storage platform and roofed boxes for dry products 

 Shredding, chipping, sieving: Initially operated with rented machines contracted on 

demand, if larger capacities are achieved the investment in own machines will be 

considered 

 Drying to certain moisture content  

 Preparation of quality wood fuel products with defined physical properties in terms of 

particle size distribution, moisture and ash content 

 Sales and marketing of the products 

 

Figure 4 shows the process chain from feedstock to the customer. Feedstock is coming in via 

the collection points, external suppliers, contractors of public services and own pick-up service. 

Incoming feedstock is weighted, if necessary chipped and dried. Sieving will yield different 

size and quality fractions, which will be stored before marketing and sales take place.  

Depending on the amount to be handled as well as the availability of suitable machines the 

BTLC might start with subcontracting chipping, drying and sieving to external service 

providers or renting the equipment. Later on when incoming feedstock amounts have increased 

and achieved a certain volume machines might be leased or purchased. 

 

 
Figure 3 Overview on BTLC processes, basic concept is treat&trade. In the initial stage some upgrading 
actions might be subcontracted to external service providers.  
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Market demand for wood fuels 
How does offer meet demand? The products of the BTLC will be wood chips of different 

quality: One end point of the range is marked by fresh, unsieved material fuelling larger heating 

systems and power plants (typically >1 MW) at low cost. At the other end are wood chips, 

which have been dried to less than 15% water content and sieved to a certain certified size range 

as quality fuel for small central heating systems. Depending on feedstock composition and 

customer structure the sieved-off residues may marketed to large facilities, as bedding material 

or sent to composting.  

 

The market demand on wood fuel in Italy is increasing rapidly13,14,15. Although log-wood used 

mostly for private heating is with 19 million tonnes per year clearly leading, chip and pellet 

firing are catching up. Italian wood chip firing plants with a capacity larger than 1 MW used 

2.45 million tonnes dry matter in 2015. Most of it was used for electricity production in the 25 

plants, which fuelled in 70,000 t/a in average. The 33 CHP-plants >1 MW consumed in average 

17,300 t/a, while the 31 heating plants used 4,500 t/a wood chips. Wood pellet production is 

between 300 and 500,000 t/as and most pellets are imported (2015: 90%). Pellets are mainly 

used for residential heating (2.9 million tonnes in 2015) or commercial heating (0.2 million 

tonnes). The National Renewable Energy Action Plan sets a target of 5 million tonnes per year 

pellets for the year 2020. 

In the future the number of small to medium scale heating plants is expected to increase due to 

incentive schemes, the wide spread investments in harvesting and improvements in the logistic 

supply chain. 

The BTLC will intend to sell their products locally. The main customer segments are agriculture 

and alimentary businesses or private customers interested to cover their energy demand 

sustainably from regional sources. The preferred fuel will be dry wood chips for CHPs. Wood 

chips of less quality will be sold without drying and with least efforts directly to larger scale 

electricity plants. Several bioenergy plants are operating in the region and more are announced. 

Enel has a major power plant in the Trasimeno region situated in Pietrafitta. It was converted 

from lignite to natural gas and has a generation capacity of 510 MW. But for a power plant 

50 km further south located in Gualdo Cattaneo (coal, 150 MW) there are plans for a conversion 

to biomass16.    

  

                                                           
13 http://www.basisbioenergy.eu/fileadmin/BASIS/D3.6_Global_Country__analysis_version2.pdf 
14 http://ec.europa.eu/eurostat/statistics-explained/index.php/Wood_as_a_source_of_energy 

15 http://www.aebiom.org/wp-content/uploads/2016/12/AEBIOM-KEY-FINDINGS-REPORT-2016.pdf  
16 http://www.circoloprimomaggio.org/documenti/Biomasse_situazione-schematica.pdf 

http://www.aebiom.org/wp-content/uploads/2016/12/AEBIOM-KEY-FINDINGS-REPORT-2016.pdf
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6. A BTLC as a public private partnership 

What are the reasons to consider a private public partnership as an appropriate business model?  

Regional administrations have a high interest to demonstrate to the citizens and enterprises their 

intention and activities to achieve a sustainable and economically viable environment.  

More and more people demand a sustainable use of regional feedstock to generate renewable 

energy supply. The region and its administrations are obliged to provide services like road and 

river cleaning and to support farmers and household avoiding air pollution by open burning of 

prunings and green wastes.  

All activities of the communities will take into consideration to minimize cost, be sustainable 

and to support the future oriented development of the regions strengths. Tourism is a strength 

of the Trasimeno region and marketing essentials are the landscape, climate, the lake and the 

regional cuisine. On top of this, sustainability in all areas of life and business is a factor gaining 

attractiveness of the visitors and inhabitants. Young business owners and farmers are often more 

open to exploit sustainable operations than in the past. Among these plans the sustainable, 

secure and cost efficient energy supply especially of heat in autumn and winter plays a 

substantial role.  

Above objectives can be fulfilled and demonstrated to the citizens by installing the Collection 

Points, the BTLC and communicating this in the right manner, as chance for the communities 

and their citizens.  

Utilisation of landscape management biomass will be increase, burning of pruning will be 

reduced, contracts to operators support the use of road maintenance wood and cooperation with 

private investor in starting a BTLC will provide a win – win situation. 

The local communities will provide a suitable place to collect and store LCMW. Citizens, 

farmers and local businesses, who need to get rid of fruit prunings, forestry residues, road, 

waterway and park maintenance material can drop these at certain times at a suitable place. On 

the level of the province, the government could install incentives to support small communities 

in cooperation of actors, support professional communication initiatives as well as support 

dissemination and measures to overlook compliance with rules. 

 

Private businesses can be involved along the full value chain:  

 Interest of private business to start an BTLC 

 Existing business to extend their service 

 New business start up  

 Combine services 

 Support service, marketing and sales 
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7. The overall business position 

Market trends 
Wood consumption is steadily increasing. For 2020 wood consumption in Europe is forecasted 

to be 100 million m³ higher than the wood production. The growing demand will lead to an 

increase in prices and growing import of wood to the EU. Italy is a major importing country 

and would have to spend more. Wood from landscape management activities is not widely 

exploited yet and might relieve the need for imports, in favour of domestic value-added. 

Increasing wood fuel price and increasing demand will make the use of this feedstock more 

attractive. According to the AIEL, the Italian bioenergy association, the price of wood chips 

increased from about 16 EUR/MWh in 2007 to 25 EUR/MWh in 12-2016. It remained 

relatively stable with maxima of about 30 EUR/MWh in 2011 and 2014. These prices referred 

to M35 chips (water content of less than 35 %), so 25 EUR/MWh relate to 75 EUR/t or to 

115 EUR/t on dry matter basis.   

 

 

Business position 

STRENGTHS: 

 Low use yet 

 New sustainable source   

WEAKNESSES 

 Low geographic density 

 Small amounts – large customer base for generation  

OPPORTUNITIES: 

 Mutual profit due to feedstock being co-product from landscape management, road 

safety and water way clearing 

 Sensitivity of society towards renewable energy and protection of landscape and 

natural resources will increase 

 

The competitiveness 
COMPETITIVE TRENDS 

 Existing plants will explore cost competitive wood chips produced locally and from 

sustainable supply 

 Requirements for feedstock quality and combustion emissions will increase, which 

might favour substitution of manual (uncontrolled) log-wood firing 

 

NEW BUSINESS – RISCS 

 New regulations for particle emissions 

 Higher cost for cleaning exhaust 
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TARGET CUSTOMERS: 

 Heat and cool demand in the region  

 Medium scale demand, between 100 and 2000 kW. Larger than residential heating 

but smaller than large scale CHP   

 Public entities 

 Agriculture and alimentary industry 

 Feedstock suppliers to take back upgraded wood fuel 

 

COMPETITORS: 

 Forest service providers  

 Agricultural trade cooperatives 

 Commercial traders 

 It should be sought to join forces with eventual competitors in BTLC 

 

COMPETITIVE ADVANTAGE: 

 low cost 

 regional origin 

 access to customers  
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8. Cost to set-up and operate the BTLC 

The costs to set-up and operate the BTLC were calculated on base of the following framework 

conditions and assumptions: 

Feedstock costs: Biomass feedstock is assumed to be available free of charge. It is deposited at 

collection points in the Trasimeno-communities, or in large piles at road side by farmers, 

contractors or citizens. It is assumed, that the costs for setting-up and operation of the collection 

points is covered by the communities as discussed among stakeholders on the workshops in the 

greenGain-project. 

Chipping: Chipping is assumed to be sub contracted. Typical costs are between 3 and 6 EUR/m³ 

loose chips as determined in the pilot experiences of the greenGain-project for piles larger 

100 m³ on well accessible sites.  

Transport: Chips transport to the BTLC e.g. by walking floor truck is assumed to be 

subcontracted. Typical costs are about 0.16 EUR/t*km single distance, as the return trip is 

mostly without freight. The distance from the collection points to the BTLC ranges from 0 to 

34 km, relating transport costs are between 0 and 5.44 EUR/t with an average of 3.15 EUR/t.  

This gives cost of chips free gate of about 5 €/m³ loose. This is equivalent to 15.3 EUR/t or 

25.5 EUR/t dry matter. 

 

The objectives of the BTLC are to upgrade the raw material to quality wood chips applicable 

in small to medium-size heating systems or CHP. The BTLC performs weighing, drying, 

sieving, storage, quality checks, marketing and eventually packaging and transport to the 

customers. The layout of the BTLC was planned on base of the results from greenGain pilot 

experiences as well as the projects BiomassTradeCentre2, the ETC SEE-project FOROPA and 

the German BLE-project Qualis-Holzenergie17. The Qualis-project studied options to increase 

the quality of wood chips produced from low-grade materials like forest residues, short rotation 

plantations and landscape management measures. The change in the feedstock quality was 

monitored along the upgrading process in six case studies. This covered various options for 

screening, drying and storage. The processes had between 1,250 and 200,000 m³ chips and 

upgrading costs ranged from 28 to 125 EUR. A key objective of the BTLC is the production of 

quality chips to necessary for emission control and consumer acceptance. Accordingly, two 

processes yielded A2-quality chips (ash content 1.5% and less) of P16, P31S and P45S are 

briefly presented in the following.  

 

The first process targeted a year-round production of wood fuel using off-heat from a biogas 

plant. Feedstock is coniferous forest residues which had a water content of 42 % and 3 % ash. 

The purchased chips were weighted, discharged from the truck onto a paved place (900 m²) and 

forwarded with a loader into a walking floor bunker. The coupled upgrading process consisted 

of a star screen separating the over length material, a rolling bed-dryer powered with heat from 

a biogas CHP, and a swinging screen produced three fractions, dust (<1.5 mm, 7 %), fines (1.5-

6 mm, 17 %) and the wood chips (P16, P31S). The chips are moved with a wheel loader to a 

                                                           
17 http://www.biomasstradecentre2.eu, http://foropa.nlcsk.org/, www.qualis-holzenergie.de  

http://www.biomasstradecentre2.eu/
http://foropa.nlcsk.org/
http://www.qualis-holzenergie.de/
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closed storage or are shipped directly. The process had a capacity of 0.64 t/h dry matter or about 

2.5 to 3 m³ chips. It is continuously operated for about 8,000 h/a, efforts for operation are 4 

hours per day. The total production costs were calculated to 1.41 EUR for the star screen, 

31.14 EUR for the dryer, 0.57 EUR for the swinging screen and 20.8 EUR other costs. At an 

annual production of about 5000 t by dry matter (about 20,000 m³ chips) the upgrading costs 

total to 53.92 EUR/t dry matter or 47.04 EUR/t wood chips of 12.8 % water content.  

 

The second process targeted drying of feed and wood chips with the surplus heat of a wood-

fired CHP, which is available depending on the load for the district heating system. Feedstock 

is coniferous forest residues, which had a water content of 48% and 5.3 % ash. The purchased 

chips were weighted, discharged from the truck onto a paved place (900 m²) and forwarded 

with a loader into a bunker. The coupled upgrading process consisted of a swinging screen 

separating fines and overlength material and a belt dryer powered with heat from the CHP. 

After reaching the target water content of about 15 % the chips are discharged and moved with 

a wheel loader to a closed storage or are shipped directly. The fines (20 %) are briquetted and 

sold as fuel, the overlength material is fueld to the CHP. The wood chips (P31, P45S) still had 

an ash content of 1.7 %, which is above the threshold of 1.5 % required for A2 quality chips. 

For the study the chips were sieved again with a mobile drum screen, which further reduced the 

fines from 1 % to 0. 49 % and achieved the ash content of 1.5 % required for the A2-listing. 

The coupled screen and dryer had a capacity of 3.75 t/h dry matter or about 15 m³ chips. The 

drying plant has a high availability of the year, capacity and integration with the biomass CHP 

led to low operation costs. The production costs for the P45S grained chips with 1.7 % ash 

(classified as B1) were calculated to 3 EUR for the swinging screen, 34.06 EUR for the dryer 

and 15.22 EUR other costs, totaling to 52.28 EUR/t dry matter or 44.36 EUR/t wood chips of 

15.2 % water content. The annual production was not given but assuming 6600 h/a availability 

of surplus heat (3 quarters of the year) yields a productivity of 25,000 t/a dry matter or about 

100,000 m³ wood chips.  

 

The two processes for wood chip upgrading had total costs of 54 and 52 EUR/t dry matter. 

Costs for the second screening required to achieve the A2 quality were not given, assuming 

addition of another 2 EUR/t results in 54 EUR/t dry matter for both processes. The processes 

have production capacities of 5,000 and 25,000 t/a dry matter, a range that includes the 

estimated feedstock procurement of about 9,000 t/a (16,000 t/a fresh matter) for the Trasimeno-

BTLC. Both plants are well automated but differ in the heat source for drying. At a more 

detailed stage of planning it has to be checked if there would be a site available with access to 

either off-heat from a biogas CHP or a wood fuelled district heating CHP. Alternatively, 

construction of a district heating CHP in the vicinity of larger communal or industry consumers 

might be considered. The parameters for the rolling bed dryer applied in the first process for 

drying wood chips from about 45 % to 15 % water content were a thermal duty of 398 kWh/t 

fresh matter (1124 kWh/t water) and an electric duty of 44 kWh/t fresh matter(with other 

settings 40 kWh/t water is estimated)18. At a feedstock capacity of 16,000 t of the planned BTLC 

                                                           
18 http://www.dlg-test.de/tests/6230F.pdf  

http://www.dlg-test.de/tests/6230F.pdf
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and an assumed operation of 6,600 h/a of the dryer, the capacity would be 2.4 t/h fresh matter, 

relating to a heat duty of 955 KW thermal and 106 KW electric. The heat duty depends on the 

water content and is expected to be lower in Trasimeno. For comparison the water content of 

the olive prunings in pilot experiences was between 24 and 39 %, which would halve the heat 

duty.  

 

For marketing and sales one person with total costs of 45,000 EUR/a was charged, adding up 

to 7 EUR/t dry matter. Transport of the wood chips to the customers was calculated with 

0.16 EUR/t*km for the single distance (assuming empty return), an average distance of 30 km 

and an average load of 60 %, assuming that not all customers can receive 90 m³. This gives 

transport costs of 9.40 EUR/t dry matter or 2 EUR/m³ wood chips. The BTLC shall be set up 

as public-private partnership, which is a commercial operation. Accordingly a profit of 20 % of 

the production costs was added, giving 19 EUR/t dry matter. The cost in the categories 

feedstock procurement (25.45 EUR/t), wood chip upgrading (54 EUR/t) and sales (16.5 EUR/t) 

and the profit (19 EUR/t) total to 114.8 EUR/t dry matter, equivalent to 91.2 EUR/t for the 

delivered wood chips with a water content of 15 % or 24 EUR/m³ wood chips. The Italian 

bioenergy association reported for 12-2016 a price of 25 EUR/MWh for wood chips with a 

water content of less than 35 %. Wood chips with a water content of about 15 % have a calorific 

value of 4.4 MWh/t, relating to 20.72 EUR/MWh for the Trasimeno BTLC wood chips, which 

is 17 % less than the reported price. The cost composition is shown in the figure below. A more 

detailed calculation on base of cost items instead of process steps should be done in the next 

implementation phase.  

 

 
Figure 4: Composition of the wood chip price along the value chain from collection point to final customer for 
the studied Biomass trade and logistic center of the Trasimeno communities, referred to a bulk cubic meter 
chips (left column), 1 tonne of chips as delivered with 15 % water content (center), and 1 tonne of wood chip 
dry matter (right column).   
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9. Implementation plan 

The plan below outlines the steps towards implementation of the concept of the BTLC. 

 

 Priority Who Due Date 

1. 

Discuss with 

stakeholders at 

National Italian 

workshop, Perugia 

Sogesca, Commune di 

Trasimeno 

 30 June2017 

2. 
Prepare concept and 

draft business plan 

SYNCOM  31 December 2017 

3. 
Agree on 

implementation 

CMT, Sogesca, 

stakeholder 

April 2018 

4. 

Identify operator and 

location, start 

implementation 

Sogesca Autumn 2018 
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10. Conclusions 

 

1. The feedstock potential of woody biomass from landscape management activities in the 

model region Trasimeno is more than 80,000 tons annually. If at least 16,000 tons can be 

procured for the supply chain of the BTLC, this would allow a viable economic 

operation. 

2. Overall market demand and competition analysis are favourable. Major risks are the 

generation of the necessary input amounts and their quality in terms of contaminations 

and whether all players can be convinced of a fruitful cooperation.  

3. The key issue will be the set-up of an organization team addressing all actors and the 

communication towards all stakeholders in the region. Because of the heterogeneity of 

the involved actors in this public-private partnership, efforts for planning, financing and 

implementation will be higher than normal and may prevent private businesses to 

undertake the investment. Promotion of this action by public bodies is thus very 

important.  

 

 


