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About 

Over the last years, the EU has witnessed some remarkable steps in Renewable Energy (RE) 

deployment. However, at the same time, we see an increasingly uneven penetration of RE across the 

different energy sectors, with the heating and cooling sector lagging behind. Community bioenergy 

schemes can play a catalytic role in the market uptake of bioenergy heating technologies and can 

strongly support the increase of renewables penetration in the heating and cooling sector, contributing 

to the EU target for increasing renewable heat within this next decade. However, compared to other 

RES, bioenergy has a remarkably slower development pace in the decentralised energy production 

which is a model that is set to play a crucial role in the future of the energy transition in the EU.  

The ambition of the EU-funded BECoop project is to provide the necessary conditions and technical 

as well as business support tools for unlocking the underlying market potential of community 

bioenergy. ¢ƘŜ ǇǊƻƧŜŎǘΩǎ Ǝƻŀƭ ƛǎ ǘƻ ƳŀƪŜ ŎƻƳƳǳƴƛǘȅ ōƛƻŜƴŜǊƎȅ ǇǊƻƧŜŎǘǎ ƳƻǊŜ ŀǇǇŜŀƭƛƴƎ ǘƻ ǇƻǘŜƴǘƛŀƭ 

interested actors and to foster new links and partnerships among the international bioenergy 

community.  
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Executive Summary 
The BECoop project seeks to tap into the potential of bioenergy communities. To that end, a variety of 

different actions have been developed alongside the project towards the establishment of the BECoop 

RESCoops through the corresponding tasks of WP4 such as T4.1 (Co-definition of community bioenergy 

heating roadmaps), T4.2 (Deployment of the BECoop technical support services), T4.3 (Deployment of the 

BECoop business and financial support services) and T4.4 (Small scale demonstration activities). Task 4.5, 

aims to monitor and evaluate the support activities deployed under WP4 and address the socio-economic 

and environmental impact of the BECoop bioenergy communities.  

Feedback was collected from the various BECoop REScoops support cases, as well as from the projectΩs Task 

leaders, using dedicated templates developed by CERTH and tools developed during the BECoop project such 

as the self-assessment tool (T2.1). This feedback has been consistently monitored and evaluated to assess 

whether any reorientation of activities for any BECoop RESCoop would be necessary. A detailed report on 

the results of these monitoring activities can be found in this deliverable. This document also summarizes 

the highlights of all the support activities provided to the BECoop RESCoops. It presents an overview of each 

BECoop RESCoop along with the lessons learned, barriers and risks, that have been recorded throughout 

the project and after the provision of all the support activities. Through this discussion it was possible to 

leverage individual cases and extract valuable knowledge on the social, economic, and environmental impact 

of the BECoop project. 

Through the critical analysis of the various data that was collected, the aim has also been to identify common 

needs and barriers, key success factors/ lessons learned and risks, and define good practices to be utilized 

in community bioenergy heating projects. Thus, this report also serves as a point of reference for future 

initiators of community bioenergy heating projects.  

Project objectives within Task 4.5, and overall WP4, have been successfully achieved. According to the DoA, 

all the KPIs were met and even surpassed. In brief, WP4 resulted into 5 community bioenergy roadmaps, 

one technical services report, one business and financial services report, 2,879 stakeholders that received 

the project-provided supporting services, 9 Peer-to-peer mentoring events, 13 small-scale demonstration 

activities and - with this deliverable - 5 outcome evaluation reports (4 for each of the four pilots, and one 

cross regional).  
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1 Introduction 
In an era dominated by an ever-pressing need for sustainable energy sources, the embrace of renewable 

alternatives has become an imperative for societies around the world. Among the myriad of options, 

bioenergy stands as a beacon of hope, offering the promise of clean, renewable, and locally sourced energy. 

Europe, in its steadfast commitment to reducing carbon emissions and addressing the challenges of climate 

change, has emerged as a fertile ground for pioneering community-driven bioenergy projects. These 

initiatives not only reflect the continent's dedication to greener energy but also underscore the pivotal role 

of local communities and citizens in shaping the future of energy production. At the core of T4.5 lies the 

recognition that bioenergy's significance transcends environmental benefits, intertwining with societal, 

economic, and ecological dynamics. The narrative is based on tangible actions, unwavering dedication, and 

measurable results, as Task 4.5 strives to unveil. 

Through meticulous analysis, this report uncovers the multifaceted impact of the BECoop RESCoops on local 

communities and the environment and evaluates the support activities that were provided to them 

throughout the project. The exploration extends to economic landscapes and environmental considerations, 

where biomass sourcing sustainability and reductions in greenhouse gas emissions are examined. 

Each of the pilot cases had its own set of characteristics, with a complex mix of innovative ideas and 

practices, all aimed at the goal of a more sustainable and less energy-poor future for rural communities: 

¶ In the Spanish BECoop RESCoop, there are two distinct support measures being implemented. Firstly, 

in Aberasturi, the objective is to utilize local forest biomass, to provide thermal energy via a district 

heating network that serves most of the buildings in the municipality. The other initiative was 

implemented in Murgia, where certain public buildings already use biomass-fuelled boilers, although 

the biomass is not locally sourced. The purpose of this initiative was to assess whether the locally 

produced biomass meets the required standards for the biomass boilers in Murgia. 

¶ The Polish BECoop RESCoop aims to establish a biomass-based logistical chain in which local farmers 

and forest management stakeholders provide biomass to a local pellet plant. The produced biomass 

pellets would then be used into the local market towards community heating purposes.  

¶ The Italian BECoop RESCoop focuses on the concept of biomass CHP district heating. The 

technologies targeted in the Italian BECoop RESCoop are already well-established and matured ς the 

Italian pilot region is known for its successful forest biomass district heating systems, already 

widespread in the area. 

¶ Finally, ǘƘŜ DǊŜŜƪ .9/ƻƻǇ w9{/ƻƻǇΩǎ main activity is the management of a biomass plant for the 

production of solid biofuels to generate energy for heating purposes and operate as a bioenergy 

ESCO, installing biomass boilers and selling heat to the end-users.  

 

In the following chapters, lessons learned from community bioenergy projects in Spain, Poland, Italy, and 

Greece are unveiled. Generated insights gleaned from these diverse European experiences serve as guiding 

beacons for future endeavours, offering a roadmap for harnessing biomass to safeguard the environment, 

invigorate local economies, and empower communities. 

The aim of the current deliverable is to provide a report summarizing the activities carried out in the 

previous tasks of WP4, evaluating the impact of the market uptake of the BECoop RESCoops and provide a 

critical analysis at the end. The evaluation of these outcomes has been conducted  on many levels: on a self-

assessment (from the BECoop RESCoop perspective) level, a socioeconomic level, and an environmental 

level. Lastly, this deliverable also outlines the risks and lessons learned in the field of community bioenergy, 

intended to serve as guidelines for any stakeholders interested in similar bioenergy community initiatives.  
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In terms of structure, D4.5 starts with a methodology section (Chapter 2), where a brief explanation is offered 

on the various tools that were utilized by T4.5.  

Continuously, sections 3, 4, 5 and 6 are dedicated to the monitoring and evaluation of market uptake 

support impact in the Spanish, Polish, Italian and Greek pilots respectively. The same structure is followed 

in each section with the following subsections: 

¶ Overview of the BECoop RESCoop 

¶ Overview of the various technical support services provided to each pilot. 

¶ Overview of the small-scale demonstrations performed in each pilot. 

¶ Evaluation of the BECoop market uptake support impact containing: 

- The results of the BECoop Self-assessment Tool* . 

- A projection of the socioeconomic and environmental impact of the BECoop RESCoop. 

- The number of stakeholders engaged with the various activities performed in WP4. 

- The barriers and challenges identified by each BECoop RESCoop, along with separate sections 

where challenges, risks, lessons learned, and opportunities identified are discussed. 

- Next steps for the BECoop RESCoop. 

At the end, in Chapter 7 (Critical Analysis) a cross region examination of the various aspects and experiences 

of each pilot was conducted. Special effort was given to this section as a means of self-reflection and 

performance benchmark for the whole WP4 activities, as well as a means of creating a frame of reference 

for similar future projects in community bioenergy. 

 

* The self-assessment tool 

The BECoop self-assessment tool provides an evaluation 

methodology along with a set of indicators, metrics and 

definitions for preliminarily assessing the current status and 

future potential of a community endeavour regarding 

community bioenergy.  

The tool consists of self-evaluation forms that allow to assess 

ŀƴ ƛƴƛǘƛŀǘƛǾŜΩǎ ǎǘŀǘǳǎ ŀƴŘ ƛŘŜƴǘƛŦȅ ǘƘŜ ǇǊƻŎŜǎǎΣ ǘŜŎƘƴƛŎŀƭ 

solution and business model that needs to be followed for 

initiating and taking part in a community bioenergy heating 

project.  

The questions asked act as a roadmap, helping the user to check if the most relevant aspects or 

considerations have been taken into account. The different answers provided suggest the steps needed to 

achieve a successful implementation of a new business model, as well as links (if applicable) to current tools 

and reports that may be useful to get beyond that stage. Such outputs offer: 

¶ ŀ ŎƭŜŀǊ ǇƛŎǘǳǊŜ ƻŦ ŀ ǳǎŜǊΩǎ ǇǊƻƧŜŎǘ ǎǘŀǘǳǎ, 

¶ highlighting the strengths and weaknesses through a visual way in a spider-net, and  

¶ providing a series of recommendations for further developing the initiative. 
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2 Methodology 
In accords with the goals of this task, CERTH has deployed various monitoring and data collection mechanisms 

such as various dedicated templates, questionnaires, and qualitative means. Feedback from these has been 

constantly monitored, recorded, and evaluated. 

This task expanded upon findings of all previous tasks of WP4, aiming to provide more tangible insights in 

the development of BECoop and summarizing the highlights and lessons learned. T4.5 adopted a 

comprehensive approach encompassing multiple stages. It initiated by meticulously reviewing the roadmaps 

crafted in Task 4.1, utilizing them as a fundamental framework to build upon. Concurrently, substantial 

attention was devoted to Tasks 4.2, 4.3, T 4.4 which delved into intricate technical and business aspects of 

the BECoop-explored community energy initiatives. Subsequently, individual discussions were conducted 

with each pilot team through bilateral calls. In these exchanges, CERTH closely collaborated with each team 

so as to effectively analyse and translate the findings from the regional level project activities into valuable 

insights on the impact and market uptake of community bioenergy heating projects across Europe. 

2.1 Monthly monitoring regarding technical support activities 

One of the tools developed is presented in Figure 1. It is an online sheet, where all BECoop RESCoops were 

tasked with continuously reporting their progress during the deployment of the technical support activities 

(T4.2) in each BECoop RESCoop. Pilot partners reported their actions, making sure to update their monthly 

development along the way. This tool was used for supervision and communication, so that all involved pilots 

Ŏŀƴ ƪŜŜǇ ŀ ŎƭƻǎŜ ŜȅŜ ƻƴ ŜŀŎƘ ƻǘƘŜǊΩǎ ǇǊƻƎǊŜǎǎΣ monitor the activities of each BECoop RESCoop and make it 

possible to re-orientate the aims of each BECoop RESCoop as needed. 

 
Figure 1. Spreadsheet for the monitoring of monthly activities (snapshot from Greek BECoop RESCoop). 

 

2.2 Monthly monitoring regarding demonstration activities  

Similarly, actions related to the monthly monitoring of demonstration-related activities (T4.3) were recorded, 

as seen bellow in Figure 2. In the same sense, each BECoop RESCoop reported its activities related to the 

organization, preparation and execution of its demonstration activities. Again, this provided the 

opportunity to closely monitor the demonstration activities of each BECoop RESCoop and to re-orientate, if 

needed, the activities of any BECoop RESCoop. 
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Figure 2. Spreadsheet for the monitoring of monthly activities (snapshot from Greek BECoop RESCoop). 

 

2.3 Assessment exercise using the BECoop self-assessment tool 

The BECoop self-assessment tool (developed and thoroughly introduced in T2.1) was also used as means to 

evaluate BECoopΩs market uptake support impact at the pilot-level. 

The BECoop self-assessment tool provides an evaluation methodology along with a set of indicators, metrics 

and definitions for preliminarily assessing the current status and future potential of a community endeavour 

regarding community bioenergy.  

The tool consists of self-evaluation forms that allow to assess an 

ƛƴƛǘƛŀǘƛǾŜΩǎ ǎǘŀǘǳǎ ŀƴŘ ƛŘŜƴǘƛŦȅ ǘƘŜ ǇǊƻŎŜǎǎΣ ǘŜŎƘƴƛŎŀƭ ǎƻƭǳǘƛƻƴ 

and business model that needs to be followed for initiating and 

taking part in a community bioenergy heating project. The 

questions asked act as a roadmap, helping the user to check if the 

most relevant aspects or considerations have been taken into 

account. The different answers provided suggest the steps 

needed to achieve a successful implementation of a new business 

model, as well as links (if applicable) to current tools and reports 

that may be useful to get beyond that stage. Such outputs 

offer: 

¶ ŀ ŎƭŜŀǊ ǇƛŎǘǳǊŜ ƻŦ ŀ ǳǎŜǊΩǎ ǇǊƻƧŜŎǘ ǎǘŀǘǳǎ, 

¶ highlighting the strengths and weaknesses through a visual way in a spider-net, and  

¶ providing a series of recommendations for further developing the initiative. 

 

2.4 Measuring the socio-economic impact of the BECoop RESCoops 

Other tools were also used to quantify the socio-economic and environmental impact of the BECoop 

RESCoops and the influence they have on their areas. These tools (Figure 4), developed by CERTH, drew upon 

resources from previous H2020 projects (Up_running1 and AgroBioHeat2) and available literature. The data 

utilized for these assessments and general guidelines were drawn from EU Environmental Agency 

guidebooks3, from the EU Directive 2018/2001 on the promotion and the use of energy from renewable 

sources (RED II4) and from sustainability reports5. 

 
1 https://www.up-running.eu/  
2 https://agrobioheat.eu/  
3 European Environment Agency guidebook-Chapter 1.A.4 (https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/1-energy/1-a-
combustion/1-a-4-small-combustion/view)  
4 RED II, https://joint -research-centre.ec.europa.eu/welcome-jec-website/reference-regulatory-framework/renewable-energy-recast-2030-red-ii_en  
5 Deloitte (2022) Towards an InteƎǊŀǘŜŘ 9ƴŜǊƎȅ {ȅǎǘŜƳΥ !ǎǎŜǎǎƛƴƎ .ƛƻŜƴŜǊƎȅΩǎ {ƻŎƛƻ-Economic and Environmental Impact. Study commissioned by Bioenergy Europe. Available here: 
https://bioenergyeurope.org/articles/347-towards-an-integrated-energy-system-assessing-bioenergy-s-socio-economic-and-environmental-impact.html / Tables 3 and 4  

Figure 3. Example of self-assessment outputs 
visualised as a spider-net diagram 

https://www.up-running.eu/
https://agrobioheat.eu/
https://joint-research-centre.ec.europa.eu/welcome-jec-website/reference-regulatory-framework/renewable-energy-recast-2030-red-ii_en
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To calculate the social impact, the tool requires an input of the biomass mobilized by a bioenergy project, 

along with the LHV (Lower Heating Value in dry basis). It then uses data drawn from sustainability reports in 

a function that relates mobilized biomass to economic metrics. More specifically, the tool estimates the 

amount of new full-time jobs created in several sectors such as equipment manufacturing, construction, 

feedstock supply, operation and maintenance of the plant and indirect jobs. The tool also calculates the GDP 

impact of the bioenergy activities on these sectors. 

 

Figure 4. Social impact assessment tool developed by CERTH. 

More details on the methodology of the tool can be found in the Annex section. 

 

2.5 Measuring the environmental impact of the BECoop RESCoops 

Regarding the environmental assessment tool (Figure 5), GHG emissions are calculated via a simple 

methodology mainly based on: i) GHG accounting methodology presented in the Report of the European 

Commission COM (2010) 116 plus additions in the European Commission Staff Working Document SWD 

(2014) 2597; ii) JRC report EUR 27215 EN8 ŀƴŘ ƛƛƛύ 9ǳǊƻǇŜŀƴ tǊƻƧŜŎǘ .LhDw!/9 LL άIŀǊƳƻƴƛǎŜŘ DǊŜŜƴƘƻǳǎŜ 

Gas Calculations for ElecǘǊƛŎƛǘȅΣ IŜŀǘƛƴƎ ŀƴŘ /ƻƻƭƛƴƎ ŦǊƻƳ .ƛƻƳŀǎǎέ9. Through the tool, GHG emissions in each 

BECoop RESCoop are calculated as CO2 equivalent emissions. Aim of the tool is to calculate the GHG 

emissions savings in each pilot area based on the new activities of each BECoop RESCoop. More details on 

the methodology can be found in the Annex section. 

 

 

Figure 5. Environmental impact assessment tool developed by CERTH.  

 
6 COM/2010/11, http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0011:FIN:EN:PDF 
7 http://ec.europa.eu/energy/sites/ener/files/2014_biomass_state_of_play_.pdf 
8 https://ec.europa.eu/energy/sites/ener/files/documents/Solid%20and%20gaseous%20bioenergy%20pathways.pdf 
9 http://www.biograce.net/biograce2/ 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0011:FIN:EN:PDF
http://ec.europa.eu/energy/sites/ener/files/2014_biomass_state_of_play_.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/Solid%20and%20gaseous%20bioenergy%20pathways.pdf
http://www.biograce.net/biograce2/
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3 Monitoring and evaluation- Spanish 

BECoop RESCoop 

3.1 Overview of the BECoop RESCoop (ES) 

In the Spanish initiative, there are two distinct endeavours being supported. To start with, in Aberasturi, the 

objective revolves around harnessing local biomass, encompassed of straw and wood chips, to power a 

district heating network that will deliver thermal energy to all residential and commercial structures within 

the municipality. While the procedure of gathering herbaceous biomass is widely understood, the main aim 

concerning forestry lies in the preservation of local forests, which are currently overlooked. Consequently, 

the extraction of biomass was a priority for the project, with a vital need to evaluate the associated expenses 

and the fuel quality to ascertain its feasibility. 

On the other hand, in Murgia, certain public buildings are equipped with boilers currently fuelled by biomass, 

though not procured locally. Moreover, the local high school is educating students in forest biomass 

harvesting techniques. The purpose of this endeavour is to validate whether the quality of the locally 

produced biomass from the high school is suitable and appropriate for the biomass boilers utilized in 

Murgia and its neighbouring vicinity. 

3.1.1 Roadmap of BECoop RESCoop 

Aberasturi is a small village of 

133 inhabitants located in the 

Basque country. The goal of 

supporting the Spanish BECoop 

RESCoop is to gain knowledge 

and experience on BE 

community heating in order to 

deploy a renewable thermal 

assessment service among its 

members, and to assist other 

REScoops in Spain and Europe 

to replicate. The roadmap to 

the end of BeCoop project and 

to 2030 is presented in Error! 

Reference source not found.. 

The secondary Spanish case 

of Murgia had already in place 

a biomass heating system in certain public buildings, using non-local forest biomass. The vision in this case 

was the construction of a new swimming pool and recreation center, that utilize a biomass technology 

heating system. The local vocational-training institute at Murgia offers forest management classes and 

already owned some basing forestry equipment that will support the harvesting and treating of local forest 

residues. 

CƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎ ƻƴ ǘƘŜ ǊƻŀŘƳŀǇ ƻŦ ǘƘŜ {ǇŀƴƛǎƘ .9/ƻƻǇ ŎŀǎŜΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ 5[± пΦм άCo-definition of 

community bioenergy heating roadmapsέΦ 

3.1.2 Overview of technical support services provided 

Figure 6. Scheme of the roadmap (Spanish pilot). 
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In this section can be found a brief overview of the various technical support services provided to the Spanish 

.9/ƻƻǇ w9{/ƻƻǇΦ CƻǊ ƳƻǊŜ ŘŜǘŀƛƭǎΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ 5[± пΦн ά5ŜǇƭƻȅƳŜƴǘ ƻŦ ǘƘŜ .9/ƻƻǇ ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘ 

ǎŜǊǾƛŎŜǎέΦ 

Biomass assessment 

Starting off with the Aberasturi case, the initial interest was centred around two local biomass sources, 

forestry and herbaceous (straw). Concerning the forestry biomass, the technical support services provided 

related to analysing the characteristics of the biofuel and assessing its availability. Based on the existing 

forestry management plant and current practises, around 500 t/year (d.b.) of forest biomass can be 

potentially harvested, with a typical moisture content of 37%. In terms of the herbaceous biomass, straw was 

the primary candidate that was assessed. The potential of straw that can be collected from the local areas of 

interest (Rio, Monte) amount to around 620 t/year (d.b), with a typical moisture content of 15%. 

Logistics of the BECoop RESCoop 

¢ƘŜ ǇǊƛƳŀǊȅ ƛǎǎǳŜ ǿƛǘƘ ǘƘŜ !ōŜǊŀǎǘǳǊƛ ŦƻǊŜǎǘ ƛǎ ƛǘΩǎ ŘŜƴǎŜ plant population, making the biomass hard to access 

and ǘƘŜ ŦƻǊŜǎǘΩǎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŜƴŘŀƴƎŜǊŜŘΦ ¢ƻ ŀŘŘǊŜǎǎ ǘƘƛǎ issue, thinning of the different trees was 

suggested. The use of heavy machinery was also suggested to be avoided, preferring manual chainsaws, the 

removal of the cut trees with a skidder, and their transportation in a long term storage area to lower their 

moisture content (Figure 7). The renting of a chipping machine was also proposed, along with natural drying 

for the woodchips if need be, before they are fed to the boilers. Concerning the herbaceous biomass, a more 

traditional value chain was recommendedΦ !ŦǘŜǊ ǘƘŜ ŎǊƻǇΩǎ ƘŀǊǾŜǎǘΣ ǘƘŜ ƳŀǘŜǊƛŀƭ ǿƻǳƭŘ ǊŜƳŀƛƴ ƛƴ ǘƘŜ ŦƛŜƭŘ 

for one week, then be winnowed and balled with mechanized means. The bales would be transported to the 

storage area then fed to the biomass boilers (Figure 8). 

 

 

Figure 7. Forest biomass value chain for Aberasturi. 

 

Figure 8. Herbaceous biomass value chain for Aberasturi. 

 

Cost of collection 

Assessments on the cost of collection (harvesting and transportation) were provided, for both types of 

biofuels. For forestry biomass the final price of the woodchips, validated through a demonstration in T4.4, 














































































































