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2. Executive Summary
Project objectives
The main objective of this project was to demonstrate the economic and environmental viability
of a new business model for agricultural cooperatives, integrating energy savings and the
generation of renewable energies and biomass production.
It focused on 2 main approaches, first of all on the realization of energy savings and secondly on
the generation of energy from different renewable sources. Both activities were tested and
optimized to form the backbone of a so-called “rural smart-grid” and support real life evidence
that decentralized, distributed power generation is economically feasible and desirable. In
addition, through this project, the Cooperativa de Cambrils demonstrated the viability of a new
productive model, which generated a number of “green jobs” and will provide a new future for
rural development.
Key deliverables and outputs
- Signed partnership agreements
- Engineering plan, including a site analysis and the plan of action
- Report of analysis pilot plot for bioenergy cultivation and crop plan
- Report on implementing biomass boiler and cogenerator
- Manual of basic maintenance of hybrid eolic system
- Manual on bio energy crops cultivation
- Report on amount of organic waste and cultivated energy crops and its efficiency
- Socio-economic report
- Report on energy saving results and functioning of smart grid system
- Final technical evaluation report
- Conclusions and recommendation of project report
- After-Life Communication plan
- Layman’s report
- Open days report
Summary of main activities carried out in the project
Preparatory Actions
Action A.1: Three farm plots were chosen for the installation of 5 Eolic energy hybrid devices.
Demonstration farm 1 was at the site of Cooperativa Cambrils, the second was Dalmau farm, and
the third was Pau Serra farm. Agreements were signed with the owners and the 3 engineering
plans were developed and conducted.
Action A.2: An abandoned 7,5 ha parcel of land on the Cooperativa Cambrils property was
chosen for the establishment of four energy crops; the soil was analysed and 4 species of biocrops were selected.
Action A.3: The conduction of an energy efficiency study (through energy modelling simulations
and thermal photography) provided an overview of where and when electricity is used and how
savings are possible. The study was conducted at both the Coop. Cambrils main facilities and
farm plots as well as the individual plots of the two additional participating farmers.
Action A.4: The analysis of the requirements for implementation and connection of a biomass
boiler within the total system was conducted. The heating system of the Coop. Cambrils has been
redesigned to allow the inclusion of a biomass boiler. Also, the analysis of the costs and revenues
of installing a biomass co-generator concluded that co-generator option was not feasible. (This
was the motivation of the Amendment accepted on October 2017 where it was decided that a
chiller to cool the facilities would be a more efficient use of energy).
Action A.5: The study of the identification of the biomass available in the surroundings of Coop.
Cambrils as input in a cogenerator was finished. This study provided data on the maximum
biomass which Coop. Cambrils could utilize for the co-generator.

4

LIFE13 ENV/ES/001513

Implementation Actions
Action B1: 5 hybrid eolic and solar devices were installed within the 3 experimental plots.
Implementation of these devices in coordination with the smart grid systems outlined in B4 and
C1 ultimately reduced the total amount of electricity from the grid used for irrigation anywhere
from 50-90% at the three plots.
Action B2: Following the crop cultivation plan, four energy crops (cardoon, sorghum, guinea
grass, triticale) were sowed in 2015. Due to low developments of cardoon, guinea grass and
triticale, other alternatives species were sowed between 2016 and 2017, which were sunflower
and barley with another sowing of cardoon. An information manual on the cultivation of bio
energy crop cultivation was developed and is available for use. Ultimately sunflower and guinea
grass showed negligible production values, hence they are omitted from final results.
Action B3: A biomass boiler was installed in 2016 and worked correctly during the olive oil
campaigns. Neither a drumdryer nor a co-generator were installed because of their economic
unfeasibility. To replace them, an absorption chiller was installed in 2017 which is working
correctly. In conjunction with this action, organic biofuel (olive pits and sorghum) were
pelletized and thereafter analysed for efficiency.
Action B4: A number of energy saving measures were implemented over the course of the 4 years
of the project, reducing energy consumption of the heating system at Coop Cambrils facilities by
50% and contributing to an overall savings in the energy bill of over 50% at the Cooperativa.
Monitoring Actions
Action C.1: this action included 4 tasks: 1) maintenance and monitoring activities of hybrid wind
power devices, pilot energy crops, biomass boiler and absorption chiller installed in Coop.
Cambrils’ facilities; 2) analysis of experimental data such as soil samples, yearly yields and
growth of energy crops; 3) control of energy efficiency and 4) analysis of life cycle of the energy
system and carbon footprint analysis. All tasks have been completed.
Action C.2: Main technical results were analysed, including economic viability of new
cooperative model, electricity savings in farmers’ plots and cooperative’s facilities, carbon
footprint and the impact of dissemination actions. In total, the project reduced Coop Cambril’s
carbon footprint by 206 tons of CO2 eq.
Action C.3: A consultancy among partners and stakeholders was conducted to analyse opinions
related to biomass energy generation, energy crops, efficient hybrid wind powered irrigation
systems, the viability of cooperative productive model, green jobs created and the utility of rural
smart grids installed; input is summarized in the Conclusions and Recommendations report.
Action C.4: The Socio-economic study was conducted. It compared the initial situation (2014) vs
the final situation (2018), including interviews and surveys. The study includes an analysis of
economic benefits for farmers, changes in the relationships between farmers and Coop Cambrils,
other co-benefits and the acceptance of rural smart grid and the possibilities to extend it to a larger
area.
Communication and dissemination actions
Action D.1: The project website was launched in Oct. 2014, as well as a Facebook page,
YouTube channel and subpage on Google+. 25 press articles have been published in Spanish,
Catalan and Greek media channels. 261 news items were published in total, of which 129 are in
Spanish and 132 in English. Over 14,000 unique visitors have entered our website.
Action D.2: 6 Notice boards were placed at each partner’s offices and 4 at each demonstration
site of the pilot plot. Therefore, 10 LIFE + notice boards were placed.
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Action D.3: The Layman’s report was written (in Spanish and English) and published in a
brochure. Also, 250 copies were printed, distributed among target groups and to attendees at the
final conference.
Action D.4: Several meetings, presentations and activities with a broad audience have been
undertaken, including 3 technical seminars, 3 inauguration sites events, 21 presentations to
interest groups, the final conference and 10 presentations at numerous international fairs were
conducted. Also, 25 press articles were published, brochures, stickers and leaflets were made and
distributed, and the conclusions report was completed. In total it’s estimated that the project
reached well over 15,000 people through the various means of dissemination.
Action D.5: Several meetings, presentations and activities have been organized to promote local
awareness, including many events at the Coop. Cambrils with farmers and regional government (5
special invite), families (3 open days) and students (12 students’ visits).
Project management and monitoring of the project progress
Project Management
The project has been carried out by a transnational partnership with complementary competences:
1 agricultural cooperative, 4 SMEs from Spain and 1 Greek research centre. Each of them, based
on its specific expertise, was involved throughout all project phases transversally. Several
meetings were conducted to ensure the success of the project. Through the course of developing
the proposal and at regular Steering Committee Meetings (SCM), the project team defined the
objectives and outlined the program plan for best accomplishing objectives. A schedule outlining
when each of these tasks must be completed in order to accomplish objectives within the allocated
timeframe was worked to and monitored for compliance. The project manager, Fernando Pedro
Sarasa Delgado of Coop Cambrils, with the support of ECONIA, was directly responsible for
monitoring physical and financial progress, chaired the project’s steering committee, kept in
contact with the European Commission and supervised general project execution. The project
director was supported by technical, general dissemination and compliance management
representatives from each of the participating beneficiaries. 11 SCM’s were held, as well as 19
additional intermediate, technical ,and follow-up meetings An amendment to the grant agreement
was approved in September 2017 to change the legal status of Atres80, summarize the technical
and economic unfeasibility of biomass based co-generator, and present unexpected setbacks
requiring some financial adjustments.
Action E.1-E.7: 11 SCMs have been held, including Final conference, 1 coinciding with the
monitoring visit. Several bi- and multilateral partner meetings were organized in Cambrils,
Bilbao, Thessaloniki, Barcelona and by video conference to manage the project correctly.
Action E.8: Monitoring protocol was created to organize monitoring tasks and analyse the
progress of the project and the achievement of expected results of each action. Some indicators
were defined and analysed to provide sufficient data for the monitoring task.
Action E.9: Financial audit is complete.
Action E.10: In total 14 networking opportunities took place with 17 other LIFE projects
Action E.11: The After-Life Communication Plan has been drafted in order to organize the
dissemination of the project after the end of it. The report of this action is delivered as Annex S.
Financial Summary
The financial part of the project has continued with the proposal presented, and the amendment
approved on September 12, 2017.
There have been two complicated moments: when the COOPERATIA was in pre-contest with
creditors and when BAIWIND went bankrupt. Fortunately, this did not jeopardize the total
completion of the project and its actions.
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The overall rate of economic implementation of the project has been 91,54% of the proposed
budget. Here, I’ll add a table.
The project has been audited. Auditor approves of operation and all financial records of the
project participants. Further detail can be found within this report and in the separate audit report
in Annex 11.
Direct benefits and long-term expected impacts
Cooperativa Cambrils will continue to benefit from the installations implemented by COOP2020.
They now have a reliable source of biomass from the sourghum growing in a previously
unproductive field, and can pelletize that material for sale. Use of olive pits has become the
standard process for fueling the boiler. Due to usage of the biomass boiler, chiller, electric van,
the micro-grid renewable energy management system energy and numerous improvements made
around the facility and fields, usage has dropped significantly, lowering the electricity bill by 20%
and reducing the Cooperativa’s carbon footprint by more than 17%. All involved farm sites will
reap the benefit of reduced water usage due to the irrigation improvements implemented
throughout the project, benefitting them and the local area. In addition, the farmers, employees
and management at Cooperativa Cambrils, Dalmau and Pau Serra have now experienced firsthand the economic and long term benefits that come with prioritizing efficient resource usage.
Cooperativa Cambrils is now operating with a mindset of resource conservation, which along with
leading to continuous economic and environmental improvements gives them a market advantage
to consumers.
Due to the wide breadth of dissemination throughout the project COOP2020 anticipates that
farmers and cooperatives internationally will utilize the key guidance materials produced through
the project, such as the “information manual for bioenergy crops cultivation”, “Report on amount
of organic waste and cultivated energy crops and its efficiency”, and “Report on energy saving
results and functioning of Smart grid system”. Each of these deliverables are invaluable
resources, enabling individuals and organizations to make pivotal steps in their own agricultural
sustainability, ultimately resulting in both economic and environmental improvements.
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3. Introduction
Background, problems, objectives and method
Rural areas have to deal with a range of environmental problems, particularly in regions where the
effects of climate change are having a profound impact such as the farming community in
Tarragona, Spain, and the rest of the Mediterranean countries. These regions become increasingly
dry during summer and more water for irrigation is needed year after year. This leads not only to
higher costs but also to negative side effects such as salinization due to excessive irrigation, waste
or the loss of biodiversity due to monoculture crop strategies. The COOP2020 project focuses on
3 of them:
1. Organic waste: The Coop. Cambrils produces around 500 tons/year of crushed olive pits and
6000 tons/year of pressed olive waste, which are sold for a low symbolic price or given to
people or companies to use it or processed it for animal feed. The project offered a solution to
use this waste as a fuel source for a biomass steam boiler.
2. Resource and energy efficiency: In Catalonia just 13% of the overall energy demand comes
from renewable energies (Gencat.cat, 2013). An important part of this project was dedicated to
studying the potential for saving electricity of Coop. Cambrils and implementing a so-called
“Intelligent Energy Monitoring System”, which combined with a standalone-renewable energy
source is known as a “smart grid”. This project also contributed to increasing the use of
renewable energies by installing a biomass boiler and subsequently a chiller powered by the
steam from the boiler.
3. Development and use of abandoned land: Soil degradation is one of the most threatening
developments coming as a consequence of climate change and inadequate agricultural
practices. In order to avoid the increasing of abandoned lands, this project also contributed by
demonstrating the usability of the poor quality soils by planting bio energy crops. These crops
offered good results due to their low water and nutrient requirements. In addition, they helped
to mitigate erosion and further droughts because of their ability to retain water. Although there
is no current need to use the resulting biomass harvested from these fields as input for the
biomass boiler, the biomass has been pelletized and demonstrated to be quite energy efficient.
Sale of these pellets can provide critical economic benefits.
Life COOP2020 demonstrated the economic and environmental viability of a new business
model for agricultural cooperatives, integrating energy savings, and the generation of
renewable energies and biomass production. To achieve it, a set of preparatory, implementation,
monitoring and dissemination actions were implemented. These actions are described in point 5.
Expected longer-term results
The COOP2020 project shows a new business model and encourages other cooperatives and its
farmers to develop a more progressive agricultural sector, crucial in the current environment of
less EU subsidies and increased pricing competition from private food industry.
Implementation of this model helps to diminish the effects of the aforementioned environmental
problems and reduce contributions to carbon emissions. Cooperativa Cambrils alone is using over
160.000kWh less energy per year than they were prior to the project’s initiation. The
Cooperativa, regional farmers, and the over 15.000 people the program has been exposed to have
now seen first-hand how prioritizing efficient resource utilization results in cost savings,
environmental conservation, and industry sustainability. The practices demonstrated in this
project are well documented in multiple languages in order to act as a guide for struggling farmers
and agricultural cooperatives across Europe and beyond.
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4. Administrative part
4.1. Description of the management system
Description and schematic presentation of the working method
The project has been carried out by a transnational partnership with complementary competences:
1 agricultural cooperative, 4 SMEs from Spain and 1 Greek research centre. Each of them, based
on its specific expertise, was involved throughout all project phases transversally. Several
meetings were conducted to ensure the success of the project.
Through the course of developing the proposal, the project team defined the objectives and
outlined the program plan for best accomplishing objectives at regular Steering Committee
Meetings (SCM). In order to address the problems summarized in the introduction section 3, the
following project plan was created and followed, resulting in the associated actions as listed:
1. Identify Demonstration Areas
a. For renewable energy generation (Action A.1)
b. For recovering abandoned land (Action A.2)
2. Action Plan
a. Increase resource and energy efficiency.
i. Energy saving measures and Equipment for Energy Generation (Based on
the energy efficiency study, Action A.3, A.4)
 Demo Farm 1 (Action B.1):
- Smart irrigation system
- Installed direct current (DC)
 Demo Farm 2 (Action B.1):
- Parallel electrical system for the renewable sources
 Demo Farm 3 (Action B.1):
- Upgrade irrigation system
- Isolated electrical system for renewable energy
 Facilities Coop Cambrils (Action B.4):
- Replace Diesel Van with Electric
- Numerous energy efficiency actions, listed in Table 4
 Agricultural biomass waste (Action A.5)
- Perform analysis identifying best fuel source (olive pits)
 Energy Generation Equipment (Action A.4, B.3)
- Biomass boiler selection
- Second boiler, co-generator and drum dryer were proposed, but
analysis showed it to be economically unfeasible. Ultimately
replaced with absorption chiller.
ii. Implementation of micro Smart grid system (Action B.4).
b. Renewable energy generation
i. Development and installation of hybrid eolic-solar power devices (Action
B.1)
ii. Recovering abandoned land - Production of energy crops (Action B.2)
3. Assess Results
a. Energy saving measures and Energy Generation Equipment (Actions C.1-3).
i. Demo Farms 2 & 3
ii. Facilities Cooperativa Cambrils
b. Hybrid eolic-solar installations (Actions C.1-3).
c. Production of energy crops (Actions C.2-3).
d. Socio – Economic (Action C.4)

The timetable of the Life COOP2020 project is presented below in Figure 1:
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Action

I

II

2014
III

IV

I

II

2015
III

IV

I

II

2016
III

IV

I

II

2017
III

IV

I

II

2018
III

IV

Overall project Proposed
chedule
Actual
Proposed
A.1
Actual
Proposed
A.2
Actual
Proposed
A.3
Actual
Proposed
A.4
Actual
Proposed
A.5
Actual
Proposed
B.1
Actual
Proposed
B.2
Actual
Proposed
B.3
Actual
Proposed
B.4
Actual
Proposed
C.1
Actual
Proposed
C.2
Actual
Proposed
C.3
Actual
Proposed
C.4
Actual
Proposed
D.1
Actual
Proposed
D.2
Actual
Proposed
D.3
Actual
Proposed
D.4
Actual
Proposed
D.5
Actual
Proposed
E.1 - E7
Actual
Proposed
E.8
Actual
Proposed
E.9
Actual
Proposed
E.10
Actual
Proposed
E.11
Actual

Figure 1- Program Timetable

* Planned date in grey and real date in green.

Presentation of the coordinating beneficiary, associated beneficiaries and project
organization
The management structure as well as the responsibilities and duties of the partners have been laid
down in detail in a Partnership Agreement, in conformity with the Common Provisions of the
LIFE+ Regulation. Partnership Agreements were delivered to the Commission with Inception
Report and can be found in Annex R.
Organigram of the project team and the project management structure
General project management was carried out by the project director of Coop. Cambrils, Fernando
Pedro Sarasa Delgado. He was directly responsible with the support of ECONIA for monitoring
physical and financial progress, kept in contact with the monitor and European Commission and
supervised general project execution. He was also in charge of the intellectual property rights
management, and chaired the project’s Steering Committee. The project director was responsible
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for the stipulation of a partnership agreement with all project partners at the beginning of project
execution, in accordance with the program rules.
In the daily coordination of the project, the project director was supported by a team of three
managers:
1. Technical managers from Atres80, Baiwind and Certh to guide the technical process.
2. General dissemination and communication activities with other projects coordinated by
Transfer.
3. Compliance and administrative-financial project management were carried out by Econia
supported by a specialized consultant: QUASAR CONSULTORES.
The project director kept in regular contact with the mentioned partners by regular meetings and
by e-mail, Skype and telephone. On a regular basis, they organized conference calls on Skype in
order to discuss general issues or particular problems.
All partners were responsible for their own internal organization and had the obligation to perform
all the tasks as assigned to them in the project, to provide the documentation required by the
coordinating beneficiary in its monitoring functions and in relation to the reporting obligations as
laid down in the grant agreement. The top level organization structure can be seen in Figure 2
below, management structure and involved personnel for each of the beneficiaries and partners
can be found in Annex MR.2.

Figure 2: Organigram

Project meetings and other management activities
In total, 11 steering committee meetings (SCM) were held and 19 intermediate, technical and
follow-up meetings were held. Minutes of the meetings carried out are available in Annex Q:
 1st Steering Committee Meeting: Project kick off meeting (Cambrils, 10/07/14-11/07/14).
 Intermediate group meeting (Cambrils, 01/10/14).
 1st Monitoring Meeting & 2nd Steering Committee Meeting (Cambrils, 10/12/14).
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Intermediate group meeting (Cambrils, 22/01/15).
Intermediate group meeting (Skype, 28/01/15).
Technical meeting Action A.1 (Skype, 06/02/15).
Follow-up meeting (Skype, 17/02/15).
Follow-up meeting (Barcelona, 07/04/15).
Technical meeting Actions A.1& B.1 (Skype, 08/04/15).
Technical meeting Action B.1 (Skype, 13/04/15).
Technical meeting Action B.1 (Cambrils, 20/04/15).
Technical meeting Action B.1 (Skype, 25&28/05/15).
Follow-up meeting (Cambrils, 03/06/15).
Follow-up meeting (Cambrils, 30/06/15).
Follow-up meeting (Skype, 25/09/15).
Follow-up meeting (Skype, 02/10/15).
3rd SCM & 1st Technical seminar (Cambrils, 2-3/10/15).
Technical meeting Action E.1 (Skype, 18, 19&20/11/15).
Exceptional meeting (Cambrils, 19/02/2016).
2nd Monitoring visit & 4th SCM (Cambrils, 01.03.2016).
5th SCM & 2nd Technical Seminar in Thessaloniki (22.06.2016).
Technical meeting (Skype, 27.07.2016).
6th SCM (Cambrils, 09.12.2016).
3rd Monitoring Visit & 7th SCM (Cambrils, 21.03.2017).
Follow-up meeting (Skype, 07.04.2017).
8th SCM (Skype, 08.06.2017).
9th SCM (Skype, 26.10.2017).
10th SCM (Cambrils, 12.02.2018).
Final conference (Cambrils, 16.05.2018).
4th monitoring visit & 11th SCM (Cambrils, 24.05.2018).

Changes due to amendments to the Grant Agreement
An amendment was accepted on September 12, 2017. The motivations of it were the following:
1. Change on legal status of Atres80, one of the partners of the project. Atres80 have change from
a Particular Civil Society (SCP in Spanish) to a Limited Company (SL in Spanish).
2. Technical and economic unfeasibility of biomass based co-generator, which was replaced by
an absorption chiller in order to ensure the fulfilment of objectives and expected results
described in the initial project.
3. Unexpected setbacks (as windmill broke because of a wind storm and problems in the
development of some energy crops), some additional financial changes considered as
substantial were required, to repair them.
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4.2 Evaluation of the management system
As has been previously mentioned, partners were coached in preparing their financial
documentation and timesheets in compliance with LIFE rules. Accounting documents were
supplied by project partners quarterly and filed according to a defined structure in a database.
These were managed by the compliance manager (Econia) and made accessible to the LIFE
monitor. In addition, partners were asked to integrate documentation and report in occasion of the
monitoring visits and reporting to the Commission, achieving on average a 3 times a year
monitoring.
Some problems and deviations were encountered during the project development:
- In preparatory actions there were difficulties in finding farmers who met the requirements
for the installation of mini-windmills in their plots and who showed a definitive interest in
the project. That produced delays on the first actions of the project.
- In implementation actions there were problems during the installation and testing period of
mini-wind mills, separate extreme wind events damaged the equipment. Also problems
related to the low development of energy crops, where more efforts were necessary to find
alternatives and test them. Finally, a co-generator and a drum-dryer (both originally
planned in the proposal) were not installed due to their economic and technical
unfeasibility. As an alternative method to meet the expected results, an absorption chiller
device was installed. All these problems were described in detail in amendment report
approved in September 2017, because they required a redistribution of initial budget.
- The delicate financial situation of Coop. Cambrils during 2015, further described in the
Midterm Report, delayed some project actions. The activity of the Coop. Cambrils was
normalized in April 2016 when the Mercantile Judge of Tarragona approved its funding
agreement.
- In April of 2018 Baiwind filed for bankruptcy with the Bilbao Commercial Court and the
company disseminated; however by this time Baiwind had fulfilled all of their
commitments to the Coop 2020 project prior to disbanding. Other deviations to take into
account are the change of legal status of Atres80, described in the Amendment report, and
the nominal name change of Coop. Cambrils
- There were many lessons learned throughout the course of the project, although these did
not impede the ability of the project to accomplish desired objectives, they are well
documented in order for others to potentially aid with their own implementation efforts.
The project coordinator and the monitor assigned to LIFECOOP2020 project, Mrs. Rosana
Asensio from NEEMO-IDOM, established a positive communication flow early in the program.
Mrs Asensio was regularly informed beforehand on any intended deviation of activities and on
main achievements. Further detail can be found in section E.8, Project Monitoring and Evaluation.
As has been mentioned, Fernando Sarasa kept in contact with the European Commission and over
the course of the project sent 5 letters to the team:
1. First monitoring visit – 09/02/2015
2. Inception report – 20/07/2015
3. Mid-term report and second monitoring visit – 26/10/2016
4. Progress report – 12/07/2017
5. Request for amendment – 10/04/2018
6. Final monitoring visit – 27/06/2018
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5. Technical part
5.1. Technical progress, per task
5.1.1. A.1 Selection of areas for Eolic energy hybrid devices
Planned: Starting date: 01.07.2014; Finishing date: 31.12.2014
Actual: Starting date: 01.07.2014; Finishing date: 22.02.2016
 Activities
Initially it was planned to select 5 plots for the installation of 5 wind-solar hybrid generation
systems. However, due to the size of common plots, only 3 plots were chosen to install the 5
windmills. Note that these locations were heterogeneous enough to demonstrate project viability
in varied landscapes and environmental conditions.
To ensure the success of this action, it was considered necessary to make a meeting in Cambrils
and visits to different plots to identify the most representative ones. Also, selected farmers visited
Baiwind facilities to see the technology and increase communication between owners.
At the same time, wind data was collected and analyzed. Also, technical-economic engineering
studies were developed for each plot, based on irrigation optimization studies (see chapter
Problems). Developed, existing wind data, hectares of plots under study and the optimal type of
aerogenerator. Technical specifications of the three selected plots is seen below:
Demonstration Site
(Plots)

Owner

Hectares

Use

Renewable equipment

1

Coop. Cambrils

1,1

Pumping + irrigation
+ electric car

1 unit R24S1.1 on braced column.
3 kWp solar panels.

2

Dalmau

11,6

Irrigation (on-site
consumption)

2 units R24M2.2 on braced column.
2,5 kWp solar panels.

3

Pau Serra

6,8

Pumping (gravity
irrigation)

2 units R24S1.1 on self-supporting
column.
4,5 kWp solar panels.

Table 1- Characteristics of the installations at the three demonstration farms

 Problems
- Although initially it was planned act in 5 plots (with one mini-windmill on each), the surface
of the plots requires more energy, so instead of 5 plots, 3 plots were selected.
- During the plots analysis it was detected an inefficient system of irrigation, so a study was
conducted to solve it (More information in Action A.3).
- There were difficulties in finding farmers who met the requirements for the installation of
windmills in their plots. For this reason, they were invited to the facilities of Baiwind to see other
installations working correctly and improve their reliability.
- Initially, Baiwind prepared a study to install mini-windmills in the roof of Coop. Cambrils.
However local authorities didn’t authorize them. To solve them, Coop. Cambrils proposed to use
one of their open plots as a pilot plot. This installation also clarified the doubts of some interested
farmers.
- It was decided to install soft-wind 1,1kW turbines, which although having less power capacity,
were able to harvest wind during much more time. However, in renewable 3, there was not
enough space to install them. So, other self-supporting columns were required, with their
corresponding extra cost.
 Progress
The problems during the development of these tasks produced delays in Action B1. It started 3
months late, however, objectives and expected results were completed.



Results

14

LIFE13 ENV/ES/001513

- Selection of 5 device installation locations in 3 plots
- Contracts signed with farmers (See contracts in Annex 1).
- Engineering plans and action plan. (See Annex A).
 After-Life Activities
The outcomes of A1 led into the activities of action B1. No further activity will occur with this
action.
 Deliverables
Annex A: Deliverable Action A.1 – Engineering plan, including a site analysis and a plan of
action
 Milestones
Annex 1: Action A.1 - Farmers’ Contracts
Indicators of progress/Expected results
Contracts signed with farmers
Engineering plan, including a site analysis and an action
plan

Current state
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5.1.2. A.2. Analysis of the test area for the production of energy crops
Foreseen: Start date: 01.07.2014; End date: 31.12.2014
Actual: Start date: 01.07.2014; End date: 31.12.2014
 Activities
Coop. Cambrils provided a test area of abandoned, arid and bare land. This plot was divided into
four test plots for the establishment of four energy crops selected by Certh in cooperation with
Coop Cambrils. The specifics steps followed were:
1. Soil sampling collected from random selected locations in the field. The soil analysis was
carried out by a soil testing laboratory located near the Coop. Cambrils.
2. Data of climate characteristics (rainfall, temperature) of Cambrils area was collected.
3. Review of suitable energy crops that could be cultivated in the test area.
Final selection of 4 energy crops: cardoon, guinea grass (Panicum maximum), sweet sorghum and
triticale. Note that although sunflower and barley were introduced later in the project, at the time
of the initial analysis report they were not considered for implementation.
 Problems
Despite the fact that the selected area was smaller in comparison with the proposed one (originally
10 ha), this change did not impact the proposal.
 Progress
Once the soil sampling analysis and data collection was done then the selection of the promising
energy crops was carried out in cooperation with the Coop. Cambrils. The results are summarized
in Annex B: Report of analysis pilot plot for bioenergy cultivation & crop plan.
A detailed crop plan was given to Coop. Cambrils. The crop plan includes the following steps:
soil pre-treatment and ploughing, weed control, sowing, water and fertilizers supplement,
harvesting and monitoring. The common agronomic practices for the selected energy crops types
are summarized in the following table:

Crop

Soil pretreatment
Sowing Sowing
Sowing density
and ploughing
period equipment
(seeds/ ha)
period

Harvesting
equipment

Harvesting
period

Cardoon

March-April

April

cereal
seed
distributor

10,000-20,000

Common maize
silage harvesters

Summer (1st or
2nd year)

Guinea grass
(same as
switch grass)

March-April

April

cereal
seed
distributor

10,000-30,000

Common maize
silage harvesters

OctoberNovember (2nd
year)

Sweet
sorghum

March- April

April

cereal
seed
distributor

100,000150,000

Common maize
silage harvesters

June-August

Triticale

March - April

April

cereal
seed
distributor

100,000150,000

Common maize
silage harvesters

June-August

Table 2- Argonomic practices for selected energy crops.



Results

- Diagnostic of biocrop demonstration area on 7,5 ha.
- Information on vegetation, soil condition and rainfall.
- Four energy crops identified for arid lands. (See details in Annex B).


After-Life Activities
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Action B2 commenced upon completion of action A2. No further activity will occur with this
action.
 Deliverables
Annex B: Deliverable Action A.2 – Report of analysis pilot plot for bioenergy cultivation & crop
plan.
 Milestones
Annex 2: Action A.2 - Table: Properties of energy crops
Indicators of progress/Expected results
Action realised in set time span
Report of analysis pilot plot & crop plan

Current state
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5.1.3. A.3. Conduction of energy efficiency study
Foreseen: Start date: 01.07.2014; End date: 31.03.2015
Actual: Start date: 01.08.2014; End date: 31.08.2015
 Activities
The study was conducted with the following areas of focus:
a) the Coop. Cambrils facilities:
− Analysis of current consumptions from electric bills and fuel consumption and analysis of
weather conditions for potential points of conflict. Also, analysis of lines of typical
consumptions: cold rooms, olive oil production process, offices, etc., were conducted.
− Decision of areas of influence: it was decided not to act in the consumptions originated directly
from oil production, electricity and hot water consumption of oil production are directly related
to the process and the resulting quality of the final product. Actions were to be focused on
areas of cold storage rooms, in heating systems and air conditioning.
− Data collection was conducted by analyzing all areas with thermal camera (in winter and
summer) and metering electric consumptions. In addition, historical energy bills were
collected.
− Through all data collected and energy simulations conducted a final areas of actions were
determined and theoretical input data models were established.
− Modeling areas and saving proposals were developed, obtaining numerical savings.
b) the farm plots at Coop Cambrils, Dalmau and Pau Serra:.
− Visit to farmers where consumption data was collected.
− Analysis of irrigation optimization.
− New irrigation system (including fertilizer dosing system) proposal (by Neurona Engineers)
developed to reduce water consumption.
− Initiation of irrigation, electrical and civil auxiliary works.
 Problems
Analysis showed that the current irrigation systems at the sites of the participating farmers were in
need of upgrades not accounted for in the initial budget, thus requiring engineering intervention to
find cost effective solutions.


Progress (based on 3 stages)
1. Analysis of current consumption from historical data.
2. Analysis of current consumers from data collections in Cooperative facilities.
3. Modeling areas for improvement by simulation programs such as Energy Plus.


−
−
−

Results
Identification of energy consumption of each area of activity.
Report on energy efficiency potential and rural micro smart grid. (Annex C).
Identification of renewable energy generation and consumption per farmer.

 After-Life Activities
Action B3 commenced upon completion of action A3. No further activity will occur with this
action.
 Deliverables
Annex C: Deliverable Action A.3 – Report on energy efficiency potential and rural micro smart
grid opportunities.
 Milestones
Annex 3: Action A.3 - Conduction of an Energy Efficiency Study in Cooperativa Cambrils
Indicators of progress/Expected results
Action realised in set time span

Current state
Activity concluded 5 months after foreseen end date,
however this did not delay implementation activities

Report on energy management system and
potential for rural micro smart grid
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5.1.4. A.4 Analysis of the needs for a co-generator and an innovative biomass

application
Foreseen: Start date: 01.07.2014; End date: 31.03.2015
Actual: Start date: 01.08.2014; End date: 20.12.2015

−

Activities
An analysis of the benefits of implementing a biomass boiler was completed (deliverable
Annex D); the results of the consumptions analysis (linked to Action A3) are summarized in
Figure 2:

Figure 3 – Heating Analysis Results

−

The composition of olive pits and olive kernels were examined to be used as biofuels (linked to
action A5). The study was conducted according to EN 14961 for biofuel characterization.
− Heat and electric needs were studied and the possibility to use exhaust heat to dry part of olive
oil waste to be used as an input in biomass boilers was assessed.
− Team members researched other experiences like Santa Barbara and Soldebre Agricultural
Cooperatives.
− A tendering process took place to find a contractor to install a biomass boiler and provide other
actions to improve energy savings, based on action A.3.
− Selection of biomass cogenerator; consisting in a heat recovery unit with a scroll compressor.
However, there were two options:
o Use the hot water to compress a certain refrigerant circuit to produce electricity of
15kW and a heat source of 150kW at 90ºC.
o Use the heat source by the biomass boiler, producing a heat outcome of 350kW at 90ª
and electricity of 30kW.
− Study of some industrial drying methods for olive pomace and the possibility to be applied in
our project, considering the nature and the amount of product generated.
 Problems
Related to the requirements for the biomass boiler:
− Space requirements for fuel storage. It was solved using a metallic container installed outside
of boiler room.
− Although re-use of the existing boiler was a possibility, by replacing the burner, the body of
the boiler had been designed to endure certain chemical products and acids, so it wouldn´t have
been useful for a long time. Anticipating future problems, it was decided to replace the old
diesel boiler for a new biomass boiler.
Related to the co-generator:
− Current heating requirements were concentrated in the winter months in coincidence with the
olive oil production. If no viable ways of stretching the heat use are found, the viability of the
co-generator installation will be in risk as a consequence of the maximum working hours.
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−

The co-generator was not technically viable due to the following reasons:
 Taking into account the scale of our project, it only would make sense to use a micro cogenerator (15-20 electric kW).
 The process of olive oil production, which is the major heat demand of our project, uses
low temperature hot water (below 100ºc) and lasts three-four months per year.
 The current technologies of viable micro co-generators with biomass don’t include low
temperature hot water use. Therefore, a usual micro cogenerator could not be used in the
scope of this project. That is why we found a technological alternative by means of a heat
recovery system (using technology used in ships) that can use a heating source to convert
it into electricity, but at a higher investment cost and worse efficiency (13 electric kW/150
heating kW).
 The heat recovery system itself needs a heat source, in our case independent to the
biomass boiler, that could be affordable with our budget. The only option was to re-use
one of the existing diesel boilers switching the current burner with a biomass one. This
option could not be viable using bio-crops because they are a dirty fuel and the existing
boiler was never designed to this end. The only alternative would be using olive pits, but
nevertheless the maintenance costs would rise remarkably.
 Finally, the possible biomass used for the system would be olive pits, which are necessary
for the biomass boiler and can be sold to third parties if there are excesses, so using them
as fuel had also to be taken in account as a loss in the economic study.
 The co-generator was not economically viable because, even considering the contribution
of the life project (payback period would be 16,8 years-considering the EU contribution-).
- The installation of a drum dryer (trommel) was also analysed:
 Drying alternatives for the damp waste products of the olive oil production were studied
using low temperature hot water (below 100ºC), which was the only plausible way to be
able to make use of the theoretical sub-product of the co-generator (hot water).
 The similar examples found of drying processes in other olive oil producers were using
hot steam or direct flame, never hot water (below 100ºC).
 “These drying systems would only be viable in an integral setup in combination with the
co-generation system, which as seen above, turned out to have a scale issue at the
Cooperativa. Such a system would need to be fitted to productions of the order of 15.00020.000 Tn of olives/year while the yearly production is merely 4.000 Tn of olives/year
(900.000 l of extra-virgin olive oil/year).”
- Alternatives to the co-generator and drum dryer have been analysed and it was decided that a
chiller could provide necessary cooling to the facilities utilizing steam for the boiler as a fuel
source (detailed explanation in Annex D).
These changes were agreed upon in an amendment to the grant agreement accepted on September
12, 2017.

 Progress
The study of biomass boiler viability was conducted and the specifications and needs for biomass
boiler were determined. The study of the co-generation viability was finished, due to its
unfeasibility the chiller was installed instead.
Although this action accumulated a delay, no problems were produced for the actions that
followed.

−
−
−
−

Results
Information of required needs for biomass boiler.
Information of required needs to connect warm water to other processes.
Information of required needs for absorption chiller.
Cost-benefit analysis of both renewable energy installations.



After-Life Activities
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The results of action A4 led directly into boiler and thereafter chiller implementation as described
in action B3. No further activity will occur with this action.
 Deliverables
Annex D: Deliverable Action A.4 – Report on implementing biomass boiler and cogenerator.
 Milestones
Annex 4: Action A.4 - Report on economic viability of cogenerator
 Other Annexes
Annex IR.1: Table: Electric and heating consumption, Action A.4
Annex MR.3: Biomass Boiler specs, Action A.4.
Annex MR.4: Bid offers of the tendering process, Action A.4.
Annex MR.5: Selection of the Biomass cogenerator Action A.4.
Annex MR.6: Specs of a biomass burner, Action A.4.
Annex MR.7: Results of the sample analysis of olive pit from Coop. Cambrils, Action A.4.

Indicators of progress/Expected results
Action realised in set time span
Report on the required needs for
implementing biomass boiler, co-generator
and their economic viability

Current state
Activity concluded 7 months after foreseen end date,
however this did not delay implementation activities
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5.1.5. A.5 Analysis of organic waste stream for input of co-generator
Foreseen: Start date: 01.12.2014; End date: 31.03.2015.
Actual: Start date: 01.07.2014; End date: 15.06.2015.
 Activities
A study of the identification of the biomass available in the surrounding of Coop. Cambrils was
conducted. This study provided data about the maximum biomass available for the cogenerator of
Coop. Cambrils. A profound report, relating to different types of waste, calorific value and current
availability quantified, was developed. The following types of waste were identified:
− Waste produced by Coop. Cambrils, based on olive pits and milled olives.
−

Organic waste generated in fields of farmers pertaining to the cooperative, only considering
residual biomass from woody crops.

−

Energy crops (based on study conducted in action A.2).

−

Forestry biomass, taking into account all ecologic, commercial and accessibility restrictions, as
well as the existing tree species in the area of Camp de Tarragona and its calorific value.

−

Organic waste generated in fields of farmers not members of Coop. Cambrils, including woody
and herbaceous waste within the corps of 20km from the cooperative.

−

Organic waste from agro-food industries located within 50 km of the cooperative. The data
obtained comes from 7 companies, which represent 20% of the companies identified.

−

Biofuel suppliers, operating in the study area. A list of companies was developed.

 Problems
There was an initial difficulty in obtaining data regarding amounts of organic waste produced.
They were solved through external specialist such as INEL 2000 and INERIA and by networking
with other Life’s projects and meetings with specialist in biomass sources.
Also, the unfeasibility of co-generator and drum dryer (as mentioned in Action A.4.) resulted in
the installation of a chiller instead.
 Progress
To complete the study of organic waste available to use as fuel it was necessary to contact with
INEL 2000 specialist in biomass production, SAT 3 specialist in environmental business and
INERIA Management SL which works in biomass and productions of organic waste to be
valorized.

−
−

Results
Identification of organic waste streams.
Definition of the characteristics of organic waste resources, energetic value, problems and
benefits of them.

 After-Life
The results of action A5 led directly into biomass use (olive pits) in the boiler, implemented in
action B3. No further activity will occur with this action, however the results of this analysis and
the follow-on analysis in activity B3 are valuable tools to disseminate the efficiency of available
organic waste streams for biofuel use.
 Deliverables
No deliverables for this action
 Milestones
Annex 5: Action A.5 - Report on the organic waste stream
 Other Annexes
Annex IR.3: Analytical results of olive pit and olive kernel samples, Action A.5.
Indicators of progress/Expected results

Current state
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Action realised in set time span

Activity concluded 7 months after foreseen end date,
however this did not delay implementation activities

Report on the organic waste stream, including

energetic value, problems and benefits.
Detailed plan of the drum (trommel) installation, its
*
technological characteristics and added value within
the total energy system.
*Evaluation primarily occurred in the context of Annex D: Deliverable Action A.4 – Report on implementing
biomass boiler and cogenerator. Although many dryer alternatives were assessed, it was ultimately decided to
use the exhaust from the biomass boiler to power a chiller to cool the Cooperativa market instead.
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5.1.6. B.1 Development, testing and installation of hybrid eolic power devices

+ connection to irrigation
Foreseen: Start date: 01.12.2014; End date: 31.12.2015.
Actual: Start date: 25.02.2015; End date: 30.04.2018
 Activities
The installation of eolic-solar hybrid energy systems at 3 demonstration plots were finished on
May 2016, following the engineering plan developed in action A.1. as was stated in the Progress
report.
The performance results of the hybrid systems are developed in Action C.1 report.
 Problems
During the summer, in Plot 2, when the hybrid system had to work simultaneously with the
energy provided from the electric grid, some difference of tensions between the renewables and
the poor quality of the main supply (due to the fact that they are close to a touristic area with high
peaks of demand in summer dates) ended up in burning some of the inverters.
 Baiwind needed to install a tension convertor to rise the main supply in order to
equilibrate both supplies; which needed to be disconnected in middle September.
Long after the end date of this Action a second high wind episode affected the systems installed in
the three study plots as follows:
 Plot 1: the wind turbine was broken, and three solar panels were ripped off the roof of the
work cabin.
 Plot 2: both wind turbines were shattered during the storm when the turbines were
disconnected from the cables and flew, all but two solar panels remained intact.
 Plot 3: in this case also both turbines lost their blades and some other of their components,
but the solar panels remained.
By analyzing the incidents, it was verified that some welding done in the latest revision (explained
in the Progress Report) made by a new supplier was not of good quality and did not resist the
tension during the storm. After several repairs, it was decided to dismantle the wind turbines in
April 2018, considering that the cost of reparation was out of the budget and they had fulfilled
their purpose within the project timeline.
Because of this more expenses generated by Baiwind have been required in consumables
category. That change was agreed upon in an amendment to the grant agreement accepted on
September 12, 2017.
 Progress
All windmills were working correctly, and testing and maintenance works carried out until the last
high wind episode (in December 2017), when the action was finally closed.
 Results
5 eolic-solar hybrid systems at the three demonstration sites (called plots) were installed following
the engineering plan. Manual of basic maintenance were developed for each plot and distributed
to farmers and Coop Cambrils employees.
 After-Life Activities
Unfortunately with the mechanical difficulties of the windmills, after several reparations and
bankruptcy of Baiwaid, the mini-windmills have been removed. The smart grid system no longer
functions exactly as designed, however solar power is still in use at 2 of the three prototype sites
(Coop. Cambrils and Pau Serra farms, renewable plots 1 & 3) and therefore the smart grid is
utilizing solar power to offset irrigation energy costs. Reports on the benefits of the technology
were distributed and the team is available to act as mentors in product evolution and
implementation going forward. Results of energy savings provided by the hybrid eolic power
devices can be found in section B.4 and Annex G - Report on energy saving results and
functioning of Smart grid system.
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 Deliverables
No deliverables for this action
 Milestones
Annex 6: Action B.1. Manual for basic maintenance hybrid eolic system.
 Other Annexes
Annex MR.7: Inform of Problems with suppliers, Action B.1.
Annex PR.2: Action B.1. Photos of windmill installation and damaged equipment.
Indicators of progress/Expected results
5 windmills installed
Maximum capacity 5 windmill = 5.5kW
5 Hygrometers and water level detectors installed
Manual of basic maintenance

Current state

*




*Windmills were removed after completion of project due to storm damage however they were
operable for the duration of the demonstration

Figure 4 - Windmill at Renewable Plot no 1

Figure 5 - Windmill and Solar power installation at Plot no 2

Figure 6 - Windmill and solar panels installed at Plot no. 3

.Figure 7 - Broken mills
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5.1.7. B.2 Sowing and harvesting of four variations of energy crops on test land
Foreseen: Start date 01.12.2014; End date 30.06.2018
Actual: Start date 01.01.2015; End date 30.06.2018
 Activities
This action involves the implementation of the crop management plan established in Action A.2,
in which soil pre-treatment and ploughing, weed control, sowing, water and fertilizers
supplement, harvesting and monitoring are detailed.
This action was carried out following the steps described below:
− Preparing the lands: lands cleaning, ploughing and dish harrowing. After the preparation of
land, fertilizer was applied.
− Sowing the four initial varieties of energy crops selected in Action A.2: triticale, guinea grass,
sorghum and cardoon.
o The cultivation of triticale was tested in three trials. The first cultivation was established
during October 2015 in an area of 1.55 hectares, the second one during September 2016
in an area of 1.25ha and the third one during September 2017 in an area of 1.55 ha.
o Guinea grass was sowed in May 2015, but the results of this cultivation were
unsuccessful due to the lack of rain. These results are omitted from the overall results
due to low productivity.
o The first trial of sorghum cultivation was established during May 2015 in a land area of
1.25ha. The second trial was established in May 2017 in a land area of 1.55ha with no
fertilizer application for comparison reasons
o The cultivation of cardoon was established during April 2015 in a land area of 1.5ha.
Due to the lack of rain the crop did not develop as had been expected. The second trial
was sowed in November 2016, on July 2017, the cardoon crop germinated and the
harvesting was carried out..
Due to insufficient growth of the guinea grass and cardoon, other crops were selected.
Sunflower and barley were selected to be established in the examined area.
o The cultivation of sunflower was established during October 2016. The total area
occupied was 1,5ha. The growth of the Sunflower was low (see results in the following
table).
o The first cultivation of barley was established during November 2016 and the second
one during September 2017.
− Monitoring the crop cultivation and controlling the energy crops requirements with regard to
water and fertilizer demands. More on the water and fertilizer requirements of each crop can be
found in Annex E: Deliverable Action B.2 – Information manual on bio energy crops
cultivation.
− Harvesting the energy crops at the appropriate time on a case by case basis.
− Carrying out the physical-chemical analysis of each type of energy crop (see results in Annex
E).
− Drawing up a manual for bioenergy crops (see Annex E).
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Figure 8: Barley Cultivation at Cambrils

Figure 9: Sorghum Cultivation at Cambrils

Figure 11: Cardoon Plantation at Cambrils
Figure 10: Triticale harvesting at Cambrils

 Problems
The main problem was the late production of crops, especially of cardoon, since the lack of rain
required for the development of the crops was lower than normal. On July 2017, the cardoon
germinated sufficiently. In addition the guinea grass (same with switch grass) did not germinate.
To solve this problem and achieve the objectives of the project, it was decided to sow sunflower
and barley. Barley proved to be a successful energy crop.
This led to an increase of the consumables’ costs generated by CERTH (due to extra laboratory
analysis). That change was agreed upon in an amendment to the grant agreement accepted on
September 12, 2017.
 Progress & Results
For the test plot in Cambrils, sorghum proved to be the most productive crop. Overall cultivation
cost, productivity results and energy output were analysed and are presented in Annex E,
Information manual on bio energy crops cultivation was published. This manual, published in
both Greek and English, is an invaluable tool for others wishing to establish energy crops on
underproductive lands.
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area

crop

(ha)

Land preparation

sowing

planting

date

material

seeds

fertilization

density

&

(kg/ha)

type

mixture

cardoon

1.5

Mar 2015

Nov 2015

seeds

6

550kg/ha

triticale (1st sowing)

1.55

Oct 2015

Nov 2015

seeds

200

550kg/ha

triticale (2nd sowing)

1.25

Sep 2016

Nov 2016

seeds

220

300kg/ha

triticale (3rd sowing)

1.55

Sep 2017

Nov 2017

seeds

220

no fertilization

1.25

Mar 2015

May 2015

seeds

32

700kg/ha

1.55

May 2017

May 2017

seeds

25.8

no fertilization

guineagrass

1.78

Mar 2015

May 2015

seeds

8

400kg/ha

barley (1st sowing)

1.78

Sep 2016

Nov 2016

seeds

100

300kg/ha

barley (2nd sowing)

1.55

Sep 2017

Oct 2017

seeds

100

no fertilization

Sunflower

1.5

Oct 2016

Oct 2016

seeds

17

550kg/ha

sorghum

(1st

sowing)
sorghum

(2nd

sowing)

fertilization

harvesting

mixture

date

21-0-0 &
15-15-15
21-0-0 &
15-15-15
21-0-0 &
15-15-15
21-0-0 &
15-15-15
15-15-15
21-0-0 &
15-15-15

21-0-0 &
15-15-15

21-0-0 &
15-15-15

biomass

energy

production

content

(tn/ha)

(MJ/kg)

Jul 2017

1.2

18

Jun 2016

1.37

17.7

Jun 2017

0.72

18.4

Jun 2018

2.08

17.8

Oct 2015

5.6

18

Jan 2018

<1

18

nm

nm

n.m

Jun 2017

0.9

18

Jun 2018

1.3

17.7

Jul 2017

0.14

16.6

Table 3 - A summary of the productivity and caloric value of each of the crop varieties analyzed

We have also developed a successful biofuel pellet from a mixture of excess olive pits and
sorghum, enabling the fuel to be widely distributed in a standard form. Laboratory test results
showed that sorghum looks a promising alternative crop for energy purposes thanks to its high
heating value and the low ash content. Sorghum alone does not produce a pellet due to its low
density, however when mixed with olive kernel improves its physical characteristics and it can
produce pellets with favourable durability and length. The durability of a pellet produced with
25% sorghum and 75% olive kernel mixture is very close to ISO 17225 standards. The mixture of
sorghum and olive kernel (25% and 75% respectively) shows a high heating value of 4504 cal/gr.
The ash content of the consumed pellet is 12% which is relatively high, however there are
potential uses for the ash produced from pellet consumption. It can be utilized as a raw material
in fuel production, fired clay bricks production, or in fertilizers production. It can also be utilized
as a binder in concrete, cement and mortars construction. More detail on pellet production,
laboratory testing results and potential uses for bi-product can be found in Annex F: Report on
amount of organic waste and cultivated energy crops and its efficiency.


After-Life Activities

Although sorghum proved to be a very productive biofuel crop, Coop. Cambrils does not currently
need the material for personal use. They already have far more olive pits than they can use in their
boiler. As discussed in Annex F, a biofuel pellet made from olive pits and sorghum would be a
feasible product for external sales, however a viable customer has not yet been identified. As a
result, Coop. Cambrils does not plan to re-plant sorghum at the plot where it was originally
cultivated. However, cultivation of the biocrops in this previously unused and infertile soil has
restored viability to the land and Coop. Cambrils now plans to plant olive and other fruit trees in
this area, a very positive outcome of our project.
 Deliverables
Annex E: Deliverable Action B.2 – Information manual on bio energy crops cultivation
 Other Annexes
Annex PR.3: Action B.2. Summary of agronomic practices.
Indicators of progress/Expected results
Action realised in set time span
Design crop plan for the duration of the project
Yearly data on rainfall, volume of irrigation water (if applied),
treatment, yield, and energy content of each
energy crop
Information manual on bio energy crops cultivation

Current state
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5.1.8. B.3 Implementation of energy generation installations
Foreseen: Start date 01.06.2015; End date 30.06.2018
Actual: Start date: 01.07.2016; End date 30.06.2018


Activities

The biomass boiler fed with olive pits was installed before the 2016-2017 olive oil production
campaign and has been working since with outstanding results and performance.
An alternative to the biomass cogenerator was studied; once it was stated that it was not a viable
solution, neither technically, nor economically it resulted in the installation of an absorption
chiller to cool the Grocery Shop in the Coop Cambrils headquarters. The chiller utilizes the
biomass boiler and olive pits from the olive oil campaign as a main energy supply. The start date
of operation of the cooling system was on April 1st. The savings achieved at the end of the
project (that is, from April to June) have been a reduction in electrical consumption of 60% of
what previously spent the store in refrigeration. It was expected that these savings would reach
80%, but due to the testing period and adjustments of the equipment during the first 5-6 weeks of
operation this was not the case. Coop Cambrils expects savings to reach 80% as operation
continues.
As a complimentary action, the olive pits and sorghum were pelletized and analyzed at a lab for
energy output characterization, a critical step in the expansion of pelletized biofuels as a universal
fuel source. Results were very favourable and are discussed in depth in Annex F: Report on
amount of organic waste and cultivated energy crops and its efficiency.

Figure 12- Biomass Boiler



Figure 13- Absorption Chiller

Problems

As explained in Action A.4 the co-generator system implementation and the drum dryer were
discarded due to technical and economic reasons as was thoroughly explained Annex PR.1:
Report on economic viability of cogenerator.


Before the absorption chiller was installed to obtain cool water to condition the
Grocery Store, the biomass boiler, fueled by olive pits, was used as a heating source
and reduced the use of electric HVAC equipment.

Some dysfunctions of the biomass boiler were detected when damp olive pits were used in the
combustion, resulting in bad performance, dark fumes and unburnt ashes.


After this incident, only previously dried olive pits were used, and it was decided to
store them in one of the warehouse spaces instead of in open air.
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After some weeks of working operation of the absorption chiller we detected that the olive pits
consumption was extremely high, and we couldn’t obtain the expected water temperature in the
cooling circuit.




We detected that there were some mixes between the hot water coming from the
biomass boiler (at 88ºC) and the water tank connected to the existing diesel boiler that
had been switched off (ambient temperature), reducing energy output to the
absorption chiller. This was easily solved shutting down some valves and stablishing
a working principle of summer and winter uses.

Progress

Both systems (biomass boiler for olive oil production and absorption chiller to cool down the
Grocery Store) have been installed and been working correctly and obtaining some results.


Results

After two campaigns of olive oil production the power usage for heating has been below 50% of
the situation before the start of the LIFE project (down 199.600 kWh per year), because of the
consumption of biomass instead of diesel and the installation of new equipment and other
improvements.
The diesel consumption has been reduced to 30% of the original annual consumption (reduction
of 17.000 l over the project duration).
Regarding the absorption chiller, we had not official because the project ended before the end of a
complete summer, but the observed performance of the system was outstanding and kept the
Grocery Store at a comfortable climate without the use of the conventional cooling equipment.
(Complete project, addressed to the Authorities, after the Life Project end, is annexed in Annex
FR.1).
Boiler and chiller system will continue servicing the Coop Cambrils facility for the foreseeable
future (after LIFE project)
 Deliverables
Annex F: Deliverable Action B.3 – Report on amount of organic waste and cultivated energy
crops and its efficiency.
 Other Annexes
Annex PR.1: Action B.3. Justification of unfeasibility of co-generator.
Annex FR.1: Action B.3 – Installation of a Thermal Chiller
Indicators of progress/Expected results
Action realised in set time span
Proper functioning of the different installations and their connections, functioning
at respective peak capacities
Report about the amount of organic waste (pressed olive waste and pits) and
cultivated energy crops used in the pilot installation and its efficiency

Current state
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5.1.9. B.4 Implementation of micro smart grid system + energy saving

measures
Foreseen: Start date 01.06.2015; End date 30.06.2018
Actual: start date 01.07.2015; End date 30.06.2018
 Activities
The three rural smart grids worked properly in the irrigation prototypes during almost two whole
years, but the remote access to the data collection was not operational until May 2017. With these
systems, the data collected was the following:
 Energy produced by the wind generators,
 Energy produced by the solar panels,
 Energy used for irrigation (in Plots 1 and 2).
The biomass boiler control system also worked for two years and energy data obtained, but after
the installation of the absorption chiller a web server was added to the control system to be able to
be accessed remotely.
The energy management system for the Coop Cambrils building allows the system to collect data
of the energy produced both by the biomass boiler and the absorption chiller.
A timeline of additional energy savings measures implemented at Coop Cambrils over the
timespan of the project are outlined below. These measures all contributed to the overall energy
savings, enabling the project to achieve and ultimately surpass savings goals.
Date of implementation.

Activity

(1) 05/2015

Upgrade of Machinery: fruit classification belts.

(2) 01/2016

Adjustment of Olive Oil campaign. Reduced from 4 to 3 months. (Originally:
Nov-Feb; Now: Oct-Dec).

(3) 06/2016

Centralization of cold rooms: Went from 3 industrial cold rooms to one.

(4) 08/2016

Change of retailer´s wholesale selling point. Closing of cold room to external
personnel.

(5) 09/2016

Installation of biomass boiler (resulting in a recalculation of power needs that
led to a global heating power reduction) and insulation of pipes.

(6)10/2016

Reduction of reception of harvested olives (from 12 hours to 8).

(7) 10/2017

Upgrade of lighting fixtures to LED.

(8) 12/2017

Upgrade to a more efficient packaging machine.

(9) 01/2018

Installation of fridge doors to close them at night.

(10) 03/2018

Installation of Absorption chiller (to reduce cooling consumption in Grocery
Store).
Table 4 – Timeline of energy savings activities at Coop Cambrils

In addition, the diesel delivery van was replaced with an electric one.
 Problems
The original budget did not include the building management system for the existing heating
system of the Coop Cambrils Plot (demonstration Plot 1), so the current project only included the
new elements and equipment, but did not integrate the existing ones (boiler, pumps, etc.).
Due to the current Spanish legislation regarding the use of renewable energy for self-consumption
the prototypes are self-standing systems, so they use the energy in irrigation or filling the water
tanks, but any extra energy is lost and cannot be used outside the main electric network. This
situation does not allow either the smart grid or the renewable energy production to work at their
full potential.
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In Plot number 2, where the irrigation system is part of a much larger electric network the usage
of renewables is total whether in the irrigation pumping or in other internal uses.
During the strong winds episode, described in action B1, the communication networks and
metering devices were damaged and had to be by-passed manually in order to keep the rest of the
system working.
 Progress
All the smart grids were operational and working until the strong wind episode in December 2017
disrupted their performance.
In Plot number 1 and 3, the irrigation systems were optimized to reduce the energy consumption.
 Results
The energy consumption of the heating system within Coop Cambrils has been reduced by 50,5%
(as noted in the previous action). In total the energy savings measures implemented lead to an
overall savings on the energy bill of the Cooperative of 20,06%.
In the cooperative farm land (Plot. 1) and in one of the farmer’s land (Plot 3) we have been able to
reduce the fixed terms of the electric utility bill. This was not possible with Plot 2 because their
irrigation needs are small compared to other uses in the same land (industry and water treatment
plant).
The renewable energy irrigation prototypes saved 8.846kWh at Plot 1 alone, a reduction of
80.56%. The implementation of smart grids lead to an overall saving of energy use by 10% at
Plot 2 and 50% at Plot 3 in farmer’s lands. The cost of energy utilized by irrigation alone was
reduced by over 70% at Plot 1 owned by Coop Cambrils.and over 50% for farmers Dalmau and
Pau Serra.
A key result to note is the energy use for amount of olives processed. At the beginning of the
project in 2014 the ratio of energy used to olives processed was 71,5 kWh/Ton; by 2017 that ratio
was down to 52,5 kWh/Ton (a 26,6% reduction).
Further detail is discussed in Annex G - Report on energy saving results and functioning of Smart
grid system.
 After-Life Activities
Being that the windmills were removed, the smart grid system no longer functioning exactly as
designed, however solar power is still in use at 2 of the three plot sites (Cooperativa and Pau Serra
farms, renewable plots 1&3) and therefore the smart grid is utilizing solar power to offset
irrigation energy demands. All other measures implemented throughout the project will remain in
operation, including the upgraded irrigation systems at the involved farms, use of the electric van,
and all energy saving measures at COOP Cambrils.
 Deliverables
Annex G: Deliverable Action B.4 – Report on energy saving results and functioning of Smart grid
system.
Indicators of progress/Expected results
Action realised in set time span
Report on energy saving results and functioning of
micro Smart grid system
Micro smart grid working correctly, leading to 5%
of electricity savings
Energy savings measures implemented

Current state
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5.1.10. C.1 Technical monitoring and optimization of the energy system
Foreseen: Start date 01.12.2014; End date 30.06.2018.
Actual: Start date: 01.12.2014; End date 30.06.2018
 Activities
Metering devices were installed in all the Farmers plots along with the renewable energy systems,
and we added remote access, with web servers to read their consumption remotely.
In the different prototype plots, an optimization of irrigation system was studied in order to adjust
their consumption to the renewable energy production (See Annex FR.2).
In the Coop Cambrils buildings, apart from the biomass boiler and chiller installation, several
actions related to energy consumption took place in in order to complete and optimize the
electricity consumption (building a smart grid), allowing to achieve and improve the objectives:
In addition to the measures listed in Table 4 above across the Coop Cambrils facilities, the
following measures were implemented at the irrigation plots:
 Installation of new pumping stations (Plots 1 and 2).
 Installation of an irrigation programmer (Plots 1 and 2).
 Installation of renewable sources (all three plots)
 Problems
Even though we installed renewable energy sources, in the farmers’ lands and the Coop Cambrils
buildings, the expected savings could not be obtained without some extra improvements in other
areas, such as the ones mentioned in the previous point.
During the strong winds episode, described in action B1, the communication networks and
metering devices were damaged and had to be by-passed manually in order to keep the rest of the
system working.
 Progress
The results of the biomass boiler have been outstanding after two whole olive oil campaigns.
The different improvements made in the rest of the Coop Cambrils Buildings have led to
remarkable improvements, both in energy consumption and electricity bill costs.
The absorption chiller potential has been proven, therefore it was implemented to cool the grocery
store in the summer months and in the winter used in the olive oil production process.
The monitoring of the farmers lands energy system was operational during the lifespan of the
renewable energy systems. During the last 8 months of the project it was performed remotely.
 Results
The reduction of power installation has been a correct decision.
At the Coop Cambrils facility, we have obtained the following results:
 Diesel consumption:
o Reduction of 17.000 l/year by use of the biomass boiler (70% saving; 40 tons
CO2 saved)
o Reduction of 860 l of diesel (over the course of the project) by converting to
an electric van (2,3t CO2 saved)
 Electricity Consumption: reduction of 20,32% year (163,7 tons CO2 saved)
 Electricity bill: reduction of 22.987,66 € from 2014 to 2017 (-20,06%)
In the different plots, the reduction of electricity used for irrigation is as follows:
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Irrigation Plot

Energy Reduction

Plot 1
Plot 2
Plot 3

80,5%
50,0%
90,0%

Energy Bill Percent
of
Reduction
Renewable
Energy Used*
70,5%
35%
52%
100%
>90%
65%

Table 5 - Energy used for Irrigation

*the amount of energy that the eolic-hybrid windmill produced then utilized directly at the plot
 After-Life Activities
As mentioned in action B.4, although the windmills themselves have been removed, solar power
is still in operation at Plots 1 and 3; irrigation, energy management and monitoring systems will
remain in operation for the foreseeable future to continue to improve farmer’s water and energy
consumption.
 Deliverables
No deliverables for this action, however results are presented in the deliverable in Annex G:
Report on energy saving results and functioning of Smart grid system, and Annex H: Final
technical evaluation report..
 Other Annexes
Annex FR.2 - Action C.1 – Energy Monitoring at Farms
Indicators of progress/Expected results
Reduction of the energy bill for the cooperative with 20% (5% savings, 15%
generation by renewable energy
systems)
Reduction of the energy bill for irrigation of the farmers with 50%
Report on the maintenance issues regarding the energy generating
components

Current state
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5.1.11. C.2 Final technical evaluation
Foreseen: Start date 01.01.2018; End date 30.06.2018.
Actual: Start date 01.01.2018; End date 30.06.2018
 Activities
The final technical evaluation, included as Annex H, was compiled by CERTH, summarizing the
actions carried out throughout the course of this project and their quantitative technical impact. In
total, LIFE COOP2020 implemented the following key actions over the course of the project
lifespan; the effect of each is covered in the technical evaluation:
 Installation of Eolic-Solar Irrigation systems at 3 demonstration farm sites (plots).
 Analysis, selection and implementation of biomass waste-powered energy source
 Maximization of energy efficiency by micro smart grid implementation
 Recovery of abandoned land through the analysis, selection and growth of energy crops
 Problems
No problems have arisen during the compilation of information and evaluation
 Progress and Results
Being that the overarching goal of the project was a reduction of the environmental footprint of
Coop Cambrils, a final technical assessment was conducted with a Life Cycle Assessment (LCA)
methodology, described in detail in Annex H. Although diesel and electricity are easily summed
to estimate reduced emissions, many other project actions resulted in a reduction to the carbon
footprint via reduction in fertilizers used, water used, and production processes eliminated. In
summary:















Avoidance of two fertilizers necessary to otherwise restore fertility to land: 443 kg
CO2eq/ ha and 290.5 kg CO2/ha each.
Avoidance of irrigation necessary to otherwise restore fertility to land: 0.181 kg CO2eq/
m3
Avoidance of harvesting alternate crop: 0.012kgCO2eq/m2 (120kgCO2eq/ha)
Cultivation of sorghum, most successful energy crop of this demonstration: 11.95 kg
CO2eq/ha
Cost estimation for sorghum plantation: 650-800 €/ha
Production of biomass pellets for use in biomass boiler: 0.109 kg CO2eq/kg pellets
Avoidance of biomass waste: Average of 18.8 tons of olive pits a year used for biofuel
Avoidance of diesel consumption by converting to biomass boiler: 40 t CO2eq
Avoidance of electricity by implementing chiller: 7.5 t CO2eq/year
Avoidance of diesel consumption by converting to electric van: 2.3 t CO2 eq
Electricity consumption reduced through implementation of the Eolic/Hybrid power
system: 6.2 t CO2 eq
Overall reduction in energy consumption (at Coop Cambrils): 163.7 t CO2 eq
Overall reduction in carbon footprint throughout project: more than 206 t CO2 eq

Other points covered in the report outside of CoopCambrils CO2 footprint reduction assessment:
 Comparative cost and emissions generation is presented for the other potential energy
crops for assessment and selection purposes.
 Demo Farms experienced a reduction of 52% to the cost of irrigation on their energy bills
as well as significant amounts of water conserved due to improved irrigation.
 After-Life Activities
Action C.2 is complete with submission of Annex H: Final technical evaluation report. No further
activity will occur with this action.

36

LIFE13 ENV/ES/001513

 Deliverables
Annex H: Deliverable Action C.2 – Final technical evaluation report
Indicators of progress/Expected results
Release of final technical evaluation report on time (incl. earlier mentioned
savings and generation goals, as well as overall 10% lower carbon footprint
for the Cooperative).

Current state

(17% Carbon Footprint
Reduction)
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5.1.12. C.3 Conclusions & Recommendations
Foreseen: Start date 01.01.2018; End date 30.06.2018.
Actual: Start date 01.01.2018, End date 30.06.2018
 Activities
Upon completion of the project, ECONIA prepared a Conclusions and Recommendations report
from assessment of project results along with feedback from each of the project partners. This
report is comprised of two sections: Conclusions regarding the implementation of the project, and
conclusions regarding the future opportunities and needs of this new project model. This report
can be found in Annex I.
 Problems
No problems have arisen during the compilation of information and evaluation.
 Progress and Results
Assessment based on both technical evaluation and feedback from partners and stakeholders
concludes that the project was successful in its goal of carbon footprint reduction through the
implementation of a new, progressive, environmentally efficient business model for agricultural
cooperatives (Table 4). Industrial and societal response demonstrated that there is a strong
interest and need for this implementation. Although the model results in a financial payoff over
time and strengthens the longevity of the cooperative and the associated farms, the challenge lies
within the initial investment to implement the new technologies. Refer to the Annex I for
additional detail.
Result

Foreseen

Achieved

Cooperativa Cambrils
Reduce total carbon footprint during
project

120 t CO2
20%
281 t CO2 total

Reduce electricity bill.

70,4 t CO2 - year
Diesel saved from Energy Generation
Equipment
Substituting diesel delivery van with an
electric one

104,4 t CO2 total
26,1 t CO2 - year
21,2 tons CO2 total

Other Results
50%
500 professionals
10.000 website visitors.
Table 6 –Table of final project results

Reduce farmer´s electricity bills
Disseminate the project to

206 t CO2
20,06%
163,7 t CO2 total
17,2 t – 2015
73,5 t – 2016
73 t -2017
5,3 t - 2015
16 t – 2016
18,7 t – 2017
2,3 t total
52%
500 + professionals
14.000 website visitors.

The project reduced the carbon footprint of the Cooperativa and the involved farmers through
additional means not outlined here via fertilizer avoidance, reduction in water consumption,
and elimination of production processes; these are discussed in further detail in section C.2
and Annex H: Final Technical Report.
 After-Life Activities
Action C.3 is complete with submission of Annex I: Conclusions and Recommendations Report.
No further activity will occur with this action.
 Deliverables
Annex I: Deliverable Action C.3 – Conclusions and Recommendations Report.
Indicators of progress/Expected results
Conclusions and recommendations of project report on time following the
guidelines discussed in the action.

Current state
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5.1.13. C.4 Monitoring the socio-economic impact of the project
Foreseen: Start date 01.05.2014; End date 30.03.2018.
Actual: Start date 01.05.2014, End date 30.06.2018
 Activities
Over the course of project, Econia performed research pertaining to the social and economic
climate of the target area of Cambrils; throughout the project and after its conclusion the effects of
the COOP2020 project actions were assessed for impact. A comprehensive Socio-Economic
Report, based on published data, official data from Coop Cambrils, and field Research surveys is
submitted as Annex J.
COOP2020 contributed positively to the current social and economic climate in numerous arenas.
Examples are outlined below; further detail can be found in the full Socio-Economic report.
 Problems
No problems encountered
 Progress
Report is complete and was delivered in March in line with the project schedule.
Results
Social

Number of students

Higher level education in agrarian
sector
Catalonia
1000
500
0

Year
Figure 14 - Higher level education cycle in agrarian sector between 2009 and 2016 in Catalonia. Source: Department of
Agriculture, Stockbreeding, Fisheries and Food (Generalitat de Catalunya).

Courses in agrarian sector
Catalonia
Number of students



15000
10000
5000
0
2009 2010 2011 2012 2013 2014 2015 2016
Year

Figure 15 - Courses in agrarian sector in Catalonia, between 2009 and 2016. Source: Department of Agriculture,
Stockbreeding, Fisheries and Food (Generalitat de Catalunya).
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The number of students participating in higher level education in the agricultural sector has been
increased the last three years, as noticed in Figure 8. This reflects that the interest of students in
the agricultural sector is more important every year.
Simultaneously, professionals of the agricultural sector take part more and more in continuing
training courses as seen in Figure 9. Most of these courses address the utilization of renewable
energy for productive uses, especially in rural areas. Also, courses of energy crops have been
created, which is expected to encourage farmers to start cultivating energy rich plant species. This
illustrate the interest in this technologies by the farmers.
As a result, it is expected an increase in workers and “green jobs” in Catalonia, and also in
Cambrils and Baix Camp region.
The socio-economic study illustrates a growing interest in progressive, intelligent agriculture
practices; COOP2020 presented models of resource-efficient cooperative and farms, speaking
directly to this interest.
Economic
Areas of work
Cooperativa
Agrícola Cambrils

Before LIFE+ COOP2020

During LIFE+ COOP2020

END
Balance
employees

2010

2011

2012

2013

2014

2015

2016

2017

Administration and
commerce

16

15

14

14

14

13

13

12

4

Production

7

6

6

6

6

5

4

5

2

Shop

16

15

14

14

14

13

13

12

2

Horticultural

9

9

8

8

8

7

7

5

4

Green jobs

0

0

0

0

0

1

2

2

2

Total employees

48

44

43

41

42

40

39

36

12

Table 7. Total employees in the cooperatives by areas of work, between 2010 and 2017. Source: Coop. Cambrils.

The main takeaway one can gather economically is the knowledge that prior to the COOP2020
project, COOP Cambrils was under pre-bankruptcy proceeding and was in need of significant
change in order to stay in business. Due to the introduction of COOP2020 resource and money
saving initiatives, the award winning Cooperativa continued operation with increased efficiency
and thrived. Although jobs were lost over the course of the preceding 7 years due to the economic
climate, two green jobs were introduced through the COOP2020 program. The decrease in total
number of jobs can be seen as a better alternative to the elimination of Coop Cambrils had
bankruptcy proceeded and COOP2020 not presented opportunities for significant operational
improvement.
Agriculture

Baix Camp

Cambrils

Before LIFE COOP2020

During LIFE COOP2020

2011

2012

2013

2014

2015

2016

Olive grove

464

474

505

498

489

456

Other woody crops

797

761

780

789

756

755

Olive grove

6540

6613

6676

6599

5912

5836

Other woody crops

14241

14341

14227

14083

12907

12554

Table 8. Hectares of olive grove and other woody crops in Cambrils and Baix Camp, between 2011 and 2016. Source:
Department of Agriculture, Branch, Fishing and Food (Generalitat de Catalunya).
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The socio-economic study shows a decline of hectares of olive growth and other woody crops
between the years of 2011 and 2016, yet in the COOP2020 project years alone, 7.5 hectares were
reclaimed for the production of biomass crops. This demonstrates the opportunity that exists for
the abandoned cropland to become both agriculturally and economically viable again, while
simultaneously reducing soil loss due to erosion.
Environment
The COOP2020 project can claim a significant positive environmental impact to the area, both as
a result from their efforts at Coop Cambrils and at the participating farms. At Coop Cambrils
alone savings was as follows:
1. Diesel consumption dropped from 10.000 L to 3.000 L annually (70% saving) in 2017.
 Reduction of 17.000 litres throughout the course of the project resulting in a total
of 40 tons CO2.
2. Electricity consumption decreased by 20,32%
 167,7 tons of CO2 saved.
 Electricity bill went down by 20,06%
3. More than 10.000 km were driven by the electric delivery van during the course of the
project, saving approx.:
 860 litres of diesel.
 2,3 tons of CO2
Installation of just one of the hybrid eolic-solar devices resulted in reductions of:
1. 80,56% in energy consumed from the grid: from 10.980 kWh (2015) to 2.134 kWh
(2017).
 Avoiding the mission of 6,2 tons of CO2 during the project.
2. 32,27% of total energy consumed.
3. 70,52% in the energy bill.
4. In 2017, 78,42% of all energy used came from renewable energy sources.
Field Study
70 interviews were conducted in June 2015 and 70 surveys were collected in October 2017.
The interviews demonstrated the following:



All participants understand the benefits produced by the renewable energy in isolated and
agricultural areas.
The introduction of new technologies (smart grid concept) in agricultural areas have been
accepted by all farmers interviewed. Most of them shows interest on its functioning and
installation.

The primary outcome of the survey is summarized as follows:
 50% of people who work in the primary sector would invest in renewable energies. The
main reason why farmers do not install renewable energy is due to the lack of grants or
subsidies in renewable sector
 There is a greater interest in renewable energies. Farmer’s confidence in renewable
energies have been increased. Some farmers have shown interest to invest in renewable
energy in their farms.
 90% of the surveyed are satisfied with the results of the project.
We also assessed ourselves against common indicators of progress identified by the LIFE+
programme, and measure the impact of the project on the local socio-economy. Results are seen
in the table below; explanations of results are detailed in Annex J: Socio-economic Report.
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Expected
Results at the
FINAL
results at
STATUS
begining
RESULTS
the end
Humans influenced by the project
0
13320
15000 Achieved
num. People
Renewable production
0 183547.34
225106 Achieved
kWh/year
Recovered soil suceptible to desertification
0
10
7,5 Not Achieved
ha
kg/unit produced
7.2
7
7 Achieved
Resource efficiency-circular economy
kg/unit produced
0
0.2
0.2 Achieved
num. Entities
0
1
2 Achieved
Adaptation area
0
25.9
27 Achieved
ha
Particularly vulnerable areas
25.9
0
27 Achieved
ha
Duty holders covered
0
1
3 Achieved
entities
Supervisory/enforcement bodies involved
0
4
7 Achieved
entities
Involvement of NGOs adn other stakeholders
0
5
850 Achieved
people
núm individuals
0
10000
14000 Achieved
Website
minutes/visit
0
2
2,38 Achieved
No. Downloads
0
20
40 Achieved
No. Publication
0
47
286 Achieved
No. Events
0
48
59 Achieved
Print media
0
25
1775 Achieved
Other tools for reaching/raising awareness of the
Other media
0
6
9 Achieved
general public
Information
0
7
10
centre
Achieved
No. Boards
0
3
10 Achieved
Surveys carreid out regarding awareness
No. Individuals
0
100
140 Achieved
Networking
No. Individuals
0
2380
4969 Achieved
Professional training/education
No. Individuals
0
1950
3719 Achieved
Jobs
No. Individuals
2
3.5
2 Not achieved
Expected operating costs in case of replication
€
0 2497960
999184 Achieved
Table 9 - Progress Indicators
INDICATOR

Unit

The socio-economic report quantitatively demonstrates the COOP2020 was a positive
contribution to the greater Cambrils/Baix Ebre region in social, economic and environmental
arenas.
 After-Life Activities
Action C.4 is complete with submission of Annex J: Deliverable Action C.4 – Socio-economic
Report. No further activity will occur with this action.
 Deliverables
Annex J: Deliverable Action C.4 – Socio-economic Report.
Indicators of progress/Expected results
Methodology for socio-economic study, contents and methods
Questionnaire
Issuing socio-economic evaluation report
Reporting the interviews with different actors

Current state
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5.1.14. E.8 Project Monitoring and Evaluation
Foreseen: Start date 01.07.2014; End date 30.06.2018
Actual start date: 01.10.2014; Expected end date: 30.06.2018
 Activities:
As mentioned in section 4, General project monitoring and management was carried out by the
project director of Coop. Cambrils, Fernando Pedro Sarasa Delgado, with the support of
ECONIA, in cooperation with the project managers of Transfer and Atres80 and Certh who had
previous experience in this field. He was directly responsible for monitoring physical and
financial progress, kept in contact with the monitor and European Commission and supervised
general project execution.
Compliance and administrative-financial project management were carried out by Econia
supported by a specialized consultant: QUASAR CONSULTORES
Results of the monitoring tasks were discussed in the steering committee meetings, assessing
actions against the established target values, and making decisions on the eventual need to change
actions or to reset target values.
Relating to the monitoring at the action level, each action was regularly assessed by the progress
indicators identified at the beginning of the program. The status of the progress of each action was
then communicated in the Inception, Midterm, Progress and now Final reports.
Dissemination progress was also assessed against pre-established indicators. Examples of these
indicators were the attendance at an event or the number of visitors to the website, therefore all
participants were registered and analytics were in place on the website.
This report and associated deliverables, such as Annex H: Final Technical Evaluation will
ultimately act as the final assessment of project success.
The project coordinator and the monitor assigned to LIFECOOP2020 project, Mrs. Rosana
Asensio from NEEMO-IDOM, established a positive communication flow early in the program.
Mrs Asensio was regularly informed beforehand on any intended deviation of activities and on
main achievements. The monitor visited in February 2015 prior to the Inception report submittal,
again in October of 2016 in conjunction with the MidTerm report, and finally in June of 2018 at
the completion of the project. She responded with comments and suggestions for improvement for
the project activities, as well as the regarding the aforementioned reports.
Technical monitoring of the performance of the demonstrations, are dealt with in detail in Action
C.1 while evaluation is described in Action C.2.
 Problems
No problems encountered
 Progress & Results:
Upon final submission of this report, all monitoring activities will be complete for this project.
Having Mrs. Rosana Asensio´s involvement and feedback has been an invaluable asset to the
effectivity of the program, enabling critical lessons learned from her vast experience with the
LIFE+ program.
 After-Life Activities
No further activity will occur with this action.
 Deliverable:
No Deliverable for this action
Indicators of progress/Expected results
Outputs of measurements by measurement equipment, reports
of manually monitoring and measurements,
yearly evaluation reports
Registration of participants to seminars, conference and

Current State




43

LIFE13 ENV/ES/001513
presentations
Counting of visitors of the demonstration sites, distribution of
materials, website visitors etc., articles in
newspapers and reviews, links on websites, participation in
the sweepstake campaigns, etc.
Post-participation inquiries
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5.1.15. E.9 Audit
Foreseen: Start date 01.07.2014; End date 30.06.2018
Actual start date: 01.10.2014; Expected end date: 30.06.2018


Activities:

Luis Guerra Vidiella, partner of Auditia Iberia Auditores, S.L.P. performed an independent audit
of the COOP2020 coordinating beneficiary and all associated beneficiaries. Auditor was
responsible for:
1) Verification of the implementation of the project
2) Verification of the beneficiaries' accounting systems
3) Verification of the eligibility of the declared costs


Problems:
1) Verification of the implementation of the project
No problems identified
2) Verification of the beneficiaries' accounting systems
- Coop. Cambrils, Atres80, Baiwind, and Econia have no analytical internal system that
permits direct reconciliation of the costs and revenues declared under the programme
and the internal accounting.
- Baiwind has entered in bankruptcy proceedings as of 19/04/2018. In this case, it is the
insolvency practitioner who has certified that all the expenditure incurred in the project
are booked in the financial accounting system of the Entity and that there is no
analytical internal
3) Verification of the eligibility of the declared costs
- No tendering procedure was identified for the purchase of the electric van.
Justification was that at the moment of the purchase the beneficiary could not find any
other provider for a van with the technical features required. Auditor has not been able
to verify if purchase has been realized at a normal market price.
No other problems identified



Progress & Results:
1) Verification of the implementation of the project
Auditor’s assessment is that “the products delivered as compared to the products planned
and approved by the Commission in the grant agreement and supplementary agreement
(Amendment of September 2017) have been verified.” The activities have been executed
as planned. Project deliverables have been verified.
2) Verification of the beneficiaries' accounting systems
Accounting procedure verified. Exceptions and results documented in final report, Annex
FR.11 – Independent Audit Report.
3) Verification of the eligibility of the declared costs
- General: The arithmetic coherence within and between the tables in the final report and
the correct allocation of costs have been verified. Expenses have been reviewed and
are eligible, with the limitation of the lack of internal analytical system permitting
direct reconciliation of costs for 4 of the participating beneficiaries. Auditor has been
provided with certificates signed by the legal representatives of those entities that
confirm that the operations of the project are correctly booked in the general
accounting system and enable any further audit to be performed by EU LIFE
contracting authorities.
- Personnel were also assessed; all expenditures from beneficiaries have been confirmed.
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-

-

Travel costs were assessed against supporting documentation. Limits specified by the
internal rules of the beneficiaries have not been exceeded. Expenditures are correctly
justified and eligible.
All the external assistance costs were examined and confirmed.
All purchased durable goods assessed for calculation of depreciation charged;
assessment is satisfactory with single exception provided above.
Consumable expenditures assessed and confirmed.
All other costs confirmed.
No factual findings arose from assessment of overheads and ineligible costs.

Auditor has obtained reasonable assurance that the financial report of the project gives a true and
fair view of the expenses, income and investments incurred/made by all beneficiaries in
connection with LIFE Coop 2020. All expenses, income and investments occurred within the time
limit laid down by the Commission and in accordance with the LIFE+ Programme Common
Provisions, the national legislation and accounting rules. Exceptions provided in “problems”
section and Annex FR.11 – Independent Audit Report.


Deliverable:

Annex FR.11 – Independent Audit Report
Indicators of progress/Expected results
None for this action

Current state
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5.1.16. E.10 Networking with other LIFE projects
Foreseen: Start date 01.07.2014; End date 30.06.2018
Actual: Start date: 01.10.2014; End date: 30.06.2018


Activities:

During the project, 14 networking opportunities have been created.
LIFE Projects:
1. 16 September 2014: Cooperation between projects and their impact on the local economy.
Partners of the LIFE+ projects "Crops for better soil" (LIFE10 ENV/ES/471), "Food waste
treatment" (LIFE11 ENV/ES/601), "Mix Fertilizer" (LIFE12 ENV/ES/689) and COOP2020 met
at COPISO (cooperative in Soria) to initiate cooperation among the projects. (See the link).
2. 08 October 2014: Presentation of COOP2020 in the AGRIPIR workshop. AGRIPIR is a
network of exchange and experimentation for the revalorization of agriculture in the Pyrenees.
Iñaki Garaio from Baiwind was able to learn and share experiences with three ongoing LIFE+
projects: LIFE+ Fitovid (LIFE13 ENV/ES/710), LIFE+ Regen Farming (LIFE+ ENV/ES/232),
and LIFE+ Seed Capital project (LIFE12 ENV/ES/590). (See the link).
3. 03 June 2015: Networking between Spanish projects in Cambrils. The Spanish partners of
COOP2020 took the opportunity to meet with representatives of the project LIFE+
REVAWASTE (LIFE12 ENV/ES/000727) and with the Department of Agriculture, Livestock,
Fisheries, Food and Natural Environment of the Generalitat de Catalunya of the territorial services
of Tarragona and the Regional Office of Baix Camp. The main purpose of this networking
opportunity disseminate the project objectives. (See the link).
4. 21 October 2015: COOP2020 participates in an expert panel with other LIFE projects.
Transfer LBC represented COOP2020 at a networking event hosted by the LIFE OPERE project
at the Universidad de Santiago de Compostela´s (USC) facilities where 3 other ongoing LIFE
projects as well as prominent members of local and regional public authorities were involved. The
topic of the day, and the common theme between the different projects, was efficient energy use
in buildings. The others Life projects involved were: LIFE Smart Hospital (LIFE13
ENV/ES/001019); LIFE New4Old (LIFE10 ENV/ES/439) and LIFE Autonomous Office (LIFE11
ENV/ES/622); (See the link)
5. 07 March 2016: Meritxell of Econia met with officials of Gaiker Foundation, one of the
LIFE BRIO (LIFE13 ENV /ES/000562) project partners. The meeting took place at the premises
of Gaiker Foundation in Bilbao and during the celebration of it, they were discussing the
differences between the turbines used in this project and the turbines used in COOP2020 project;
as well as the different possibilities of recycling of materials of these. (See the link)
6. 25 April 2017: Sven Kallen of Transfer Consultancy participated in a round table as part of
the LIFE networking event of Aquasef at the Ministry of Industry in Madrid. Apart from the
Aquasef project, in total 6 other LIFE projects had the opportunity to share their experiences and
main results with the audience. Several representatives, such as those of LIFE Rewind and LIFE
Integral Carbon have several elements in common with ours and expressed interest to visit our
projects. (See the link)
7. 21 June 2017: Dr. Panagiotis Grammelis the Scientific Responsible of CERTH attended the
event EUSEW2017. During the event, Dr. Panagiotis Grammelis had the opportunity to meet with
two LIFE projects, LIFE12ENV/CY/000276 - SMARTPV & LIFE14ENV/ES/000640 - Smart
Fertirrigation. (see the link)
8. 22 September 2017: Mr Dimitrios Kourkoumpas attended the visit at the facilities of WATT
organized within the framework of the LIFE platform meeting on plastic & circular economy. Mr
Kourkoumpas presented the activities of CERTH in the relevant project (LIFE09
ENV/GR/000307 ENERGY WASTE) to the participants. (See the link)
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9. 17 November 2017: CERTH met with representatives of the LIFE Operation CO2 project in
Greece. They have shared the results of their project and promoted the Layman’s Report. (See the
link)
Other projects
1. 06 October 2014: COOP2020 at SUCELLOG presentation. Members of the Cooperativa
Agrícola de Cambrils, accompanied by members of Econia Empresarial, attended the presentation
of another European project: SUCELLOG, held in Reus (Tarragona). (See the link).
2. 13 February 2015: Brainstorming with UPM on bioenergy crops. Sven Kallen from Transfer
LBC visited Madrid to meet with Prof. Jesús Fernández of the Grupo Agroenergética (ETS
Ingenieros Agrónomos) from the Universidad Politécnica de Madrid (UPM). Not only did they
share their opinions on the adaptability of certain energy crops, amongst them the four that have
been chosen as part of Action B1, they also showed Mr. Kallen the boiler that works with pellets
produced solely by the UPM from test sites. (See the link).
3. 24 November 2015: Networking visit with UPM. The team of Transfer LBC met with bio
energy crop specialists at the Universidad Politécnica de Madrid’s (UPM) trial fields in Madrid.
These plots have helped carry out studies on crops for energy use, under the framework of the
ON-Cultivos project. This project was the largest effort to develop a collaboration between public
and private entities in the agro-energy sector in Spain. (See the link).
4. 12 December 2017: CERTH met with HELLABIOM (Hellenic Biomass Association)
members was carried out. The members of HELLABIOM declared their interest about the
progress of the project and they asked for continuous update until the end of the project. (See the
link)
5. 14 February 2018: At Agrotica 2018, CERTH could meet two more H2020 projects related
to the agricultural activities (AGROinLOG and uPrunning). (See the link)

 Problems: No problems were encountered.
 Progress: We have been actively presenting the project in different events, which has
resulted in significant networking among diverse stakeholders interested in rural smart grids
through optimization of energy use and innovative renewable biomass sources. In total we were in
contact with 17LIFE projects.
 Results: 14 meetings with 17 other LIFE projects (see link).
6.

LIFE+ "Crops for better soil" (LIFE10 ENV/ES/471)

7.

LIFE+ "Food waste treatment" (LIFE11 ENV/ES/601)

8.

LIFE+ "Mix Fertilizer" (LIFE12 ENV/ES/689)

9.

LIFE+ Fitovid (LIFE13 ENV/ES/710)

10. LIFE+ Regen Farming (LIFE+ ENV/ES/232)
11. LIFE+ Seed Capital project (LIFE12 ENV/ES/590)
12. LIFE+ REVAWASTE (LIFE12 ENV/ES/000727)
13. LIFE Smart Hospital (LIFE13 ENV/ES/001019)
14. LIFE New4Old (LIFE10 ENV/ES/439)
15. LIFE Autonomous Office (LIFE11 ENV/ES/622)
16. LIFE BRIO (LIFE13 ENV /ES/000562)
17. LIFE Rewind (LIFE13 ENV/ES/000280)
18. LIFE Integral Carbon (LIFE13 ENV/ES/001251)
19. LIFE SMARTPV (LIFE12ENV/CY/000276)
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20. LIFE Smart Fertirrigation (LIFE14ENV/ES/000640)
21. LIFE ENERGY WASTE (LIFE09 ENV/GR/000307)
22. LIFE Operation CO2 (LIFE11 ENV/ES/535)


Deliverable: None for this action
Indicators of progress/Expected results
Networking with other Life (3 visits to other projects)

Current State
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5.1.17. E.11 After LIFE+ Communication Plan
Foreseen: Start date: 01.01.2018; End date: 30.06.2018
Actual: Start date: 01.01.2018; End date: 30.06.2018


Activities
Following on the heels of four years of widespread dissemination local to the Cambrils area
and beyond, the COOP2020 team published an “After LIFE+ Communication Plan” in June of
2018. This report can be found as Annex S.



Problems: No problems were encountered.



Progress & Results:
In addition to summarizing dissemination activities during the project, the report outlined the
following current and future initiatives for ongoing communication

−

−

−
−
−

−



Motivating local farmers to replicate the project:
Cooperativa of Cambrils will carry on conducting meetings for cooperatives’ partners and
other stakeholders and farmers to promote energy crops and the implementation of renewable
power generation systems and smart grids in isolated areas.
Motivating other Mediterranean farmers to replicate the project:
Certh will maintain contact with farmers in Greece and Macedonia who showed interest in the
project and they will continue to promote the results among interested parties from both
countries.
Maintenance and update of the project website:
The project website will be maintained active at least 5 years after the end of project to
promote the goals and the results achieved.
Participation in conferences, workshops and life events:
To carry on promoting the results of the project and encouraging people and agricultural
cooperatives to replicate the project in other rural areas.
Meetings with regional authorities:
Due to the interest that the project has caused among regional authorities, different meetings
are expected to begin in Late 2018/Early 2019 with the aim of promoting the results of the
project at regional level (Catalonia) and encouraging other agricultural cooperatives to
replicate the project.
Publication of articles in varoius media:
All partners involved in the project will carry on with dissemination tasks by publishing
articles in specialized magazines. In this line Certh will publish a scientific paper related to
energy crops cultivation and their heating power generated by them.
Deliverable:

Annex S: Deliverable Action E.11 – After-Life+ communication plan
Indicators of progress/Expected results
After communication plan delivered

Current State
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5.2. Dissemination actions
5.2.1. Objectives
Dissemination activities were carried out at three different levels, namely at local level within the
territories of the project partners, at national and at European level. They concern:
Locally and nationally:
− Citizens in general and students, who can visit the partners’ facilities upon requests or at open
days and receive information from the website.
− Agricultural organizations, governmental institutions and environmental NGO’s, who can
attend presentations and guided visits for their members or employees.
− Participation in technical seminars, which were open to the general public.
Internationally:
− Public institutions, environmental and research organizations, agriculture representative
organizations.
− General public and stakeholders, by project website (+ videos + information), press
conferences, media work and diffusion on internet sites and social networks
Full descriptions of each event below can be found on the COOP2020 Website.
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5.2.2. Dissemination: overview per activity

5.2.2.1

D.1 Project Website

Foreseen: Start date: 01.10.2014; End date: 30.06.2018
Actual start date: 01.10.2014; End date: 30.06.2018


Activities:

The project website was launched in the second week of October 2014. The website is linked in
such a way that clicking on ‘English’ on the Spanish website takes you to the English homepage
and vice-versa. A project description was published, links to partners’ websites were provided,
and the partners put a reference to the project and its website on their own sites. The web address
is www.COOP2020.eu. Transfer took care of editing and publication of the news items,
sometimes even weekly, and was supported by partners who pro-actively provided the contents.
The news items concerned mostly visits to project areas, pictures, technical activities and results.
Videos and films were also made and published on our YouTube channel. During the course of
the project a total of 129 articles were published in Spanish and 132 articles in English. Regarding
press, there were 8 related press articles in Spanish, 9 in Catalan and 8 in Greek.

−
The Facebook subpage (link) has been online since October 2014 as well, and is managed in
Spanish. News articles regarding the project are posted on this page regularly. A total of 35 people
have ‘liked’ the page so far.
−
The YouTube channel were created also on October 2014 and, during the project, 9 videos
were uploaded, achieving a total of 1,463 views. (See link).


Problems:

No problems have been encountered.


Progress:

At the time of this report and over the course of the project's lifetime, a total of 14,092 unique
visitors was registered just in the website, which is 3,523 average per year, much more than the
expected 2,500 that were expected. In total was 53,906 visits in the website. The visitors spent an
average of 02 minute and 38 seconds on the website but the bounce rate was relatively high at
65.38%.

Figure 16 – Webpage Statistics

The Facebook page until the date of publication of this report had 35 likes, 34 followers, and its
posts reached a total of 3,539 people.
The YouTube channel had 9 videos and 1,463 views.
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Results:

One project website in two languages under one URL (www.COOP2020.eu).

Figure 17 – Screenshot of website

One active subpage on Facebook: www.facebook.com/LIFEcoop2020/
One active Youtube channel:
www.youtube.com/channel/UCfZyso0b4jKkUkYCECV0z7Q/channels


After-Life Activities
The website will remain active for 3 years after project completion.



Deliverables:

Annex K: Deliverable Action D.1 – Project website in two languages
Website live: www.COOP2020.eu.


Other Annexes:

Annex PR.4: Action D.1. Website audience’s analysis.
Indicators of progress/Expected results
- 1 project website at 1 URLs in Spanish and English
- 1 subpage active at Facebook
- 1 YouTube page
Website and Facebook unique visitors 2,500 per year

Current state
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5.2.2.2

D.2 LIFE+ Information Boards

Foreseen: Start date: 01.10.2014; End date: 30.06.2018
Actual: Start date: 01.10.2014; End date: 30.06.2018
 Activities:
Notice boards have been placed at each
partner’s offices and in the field at Coop
Cambrils at beginning of project. Two
additional notice boards were placed in
early 2017, one at a Dalmau´s farm and
the other one at Pau´s farm and there is
also a notice board hanging outside the
Cooperativa´s store.


Problems:

The 2 information boards at the
demonstration sites of the farmers (Pau
and Dalmau) were only placed early 2017,
due to some delay on the works at the
demonstration farms.


Progress:

Figure 18 - Notice Boards
As expected, all foreseen and additional
notice boards have been installed during
the course of the project. Only the notice boards of both demonstration farms had to be placed
later on early 2017 due to works being carrying out at the farms.



Results:

6 noticeboards placed in partners’ offices, 4 notice boards (instead of 3) have been placed at the
demonstration pilot plot of Coop Cambrils and 2 farmers.
 After-Life Activities
The notice boards will remain posted at partners’ offices, at the demonstration plots and at
Cooperativa Cambrils store.


Deliverables:
Annex L: Deliverable Action D.2 – 9 notice boards (3 at demonstration sites and 6 at offices of
partners).
Indicators of progress/Expected results
9 LIFE + notice boards

Current state
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5.2.2.3

D.3 Layman´s Report

Foreseen: Start date: 01.01.2018; End date: 30.06.2018
Actual: Start date: 01.01.2018; End date: 30.06.2018


Activities:

The Layman’s report contains a description of the project objectives, of what was done, and of the
main technical results and conclusions. The report also gives references of partners and the project
website, in order to allow people interested in replication of the COOP2020 production method.
The report is written in English and Spanish. Transfer, who shared the draft with the partners and
implemented proposals for improvements, produced it.
The report was published on the web page in pdf format, so people can download it. An
interactive version can be viewed here: http://coop2020.eu/upload/file/coop_2020_interactivo.pdf


Problems:

No problems occurred


Progress:

The Layman's Report was published on the project website on 14/05/2018, 250 paper copies were
produced and have been distributed within May/June 2018 amongst the 6 partners, each of which
received 25 paper copies. Transfer has distributed the report to interested parties:
-during the project: http://coop2020.eu/es/noticias-coop-2020/promocion-del-laymans-report338.html
-in the after-life period: http://coop2020.eu/es/noticias-coop-2020/networking-en-andalucia-afterlife-340.html


Results:

The Layman’s report was finished on time, in early May 2018, in time for the Final Conference. It
has proven to be a powerful tool for dissemination of the project’s results. During the conference,
attendees used the layman’s report to follow along with the project results being presented. It has
also been given to stakeholders such as land owners and farmers who were immediately interested
in the activities implemented which resulted in energy and economic savings.

Figure 19 – Layman’s Report

 After-Life Activities
Additional copies of the layman´s report will be distributed by partners at future dissemination
opportunities.


Deliverables:
Annex M: Deliverable Action D.3 – Layman’s report.

Indicators of progress/Expected results
Current state
150 Hardcopies produced and distributed and publication on the website  (250 printed, 150 distributed immediately)
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5.2.2.4

D.4 General Dissemination

Foreseen: Start date: 01.10.2014; End date: 30.06.2018
Actual start date: 11.07.14; End date: 30.06.2018


Activities:

This action regards the overall strategic planning and management of the project’s external
communications as well as the realization of all activities addressed to a national or international
public. It is of vital importance and was therefore started from the beginning until the very end of
the project. The following dissemination activities were undertaken:
Technical seminars/workshops
1)

In November 2015, the first technical seminar was held at Cambrils Cooperative facilities. The
day was divided into several presentations and a visit to the demonstration pilot plot of the
Cooperative – 24 people participated (See the link).

2)

In June 2016 a second was held at CERTH’s installations in Thessaloniki. All attendees
received an information folder, project brochures, stickers and leaflets were also handed out 25 people were present (See the link).

3)

In December 2017 a third was organized by CERTH held at University of Western Macedonia
campus in Kozani durinmg Greek Bioenergy Day. All attendees received an information
folder, project brochures, stickers and leaflets were also handed out – 40 participants (See the
link).

Inauguration Events:
 Cambrils’ Cooperative. 80 people spent their Saturday at the inauguration event at the (See the
link)
 Demonstration sites. The participants visited the demonstrations sites of Pau and Dalmau,
farmers that offered their plots and installations to pilot the new energy saving and renewable
energy systems. – 15 people participated (See the link)
Press recognition: from the start of the project until the present, there are in total 25 press
(traditional and new media) articles regarding the project published in the press (8 in Spanish, 9 in
Catalan and 8 in Greek). The following articles were added:






2018: 1 article in Greek
2017: 1 article in Catalan
2016: 5 articles in Greek, 1 article in Spanish
2015: 2 Articles in Greek, 4 in Spanish, 7 in Catalan
2014: 1 Article in Catalan, 3 articles in Spanish

See Annex FR.8 Complete Directory of Press Recognition Articles to read the articles.
Besides press articles, we have published 129 project news articles in Spanish and 132 in English
on the project website.
Presentations to interest groups: We have organized during the course of the project 21
presentations to interest groups. Full descriptions of each event can be found on the COOP2020
website.
1 ) 15.10.2014 - Fernando Sarasa, director of Cambrils Cooperative, and coordinating beneficiary
of LIFE+ COOP2020, together with Meritxell Barroso, project manager from ECONIA
EMPRESARIAL, met with Mr Jordi Sala, General Director of Rural Development of DAAM
(The Catalan Ministry of Agriculture, Livestock, Fisheries, Nutrition and Environment). (See
the link)
2) 13.01.2015 - Marta Carretero from Econia Empresarial gave a presentation on the European
LIFE+ COOP2020 project at the Faculty of Biology of the University of Barcelona – 30
students were present (See the link)
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3)

19.02.2015 - Fernando Sarasa, gerente de la Cooperativa Agrícola de Cambrils, como
beneficiaria del proyecto LIFE+ COOP2020, y Meritxell Barroso, gerente de ECONIA
EMPRESARIAL, socio y general project manager del proyecto, se reunieron el pasado 18 de
febrero, con el Director de la Agencia de Residuos de Cataluña, Sr. Josep Maria Tost. (See the
link)
4) 08.05.2015 - Dimitris Kourkoumpas of CPERI presented the LIFE+ COOP2020 project to
students of the National Technical University of Athens (NTUA). (See the link)
5) 18.05.2015 - miembros del equipo de COOP2020 (Cooperativa de Cambrils, Econia y
Atres80) visitaron las Cooperativas Agrícolas de Santa Bárbara y Soldebre. (See the link)
6) 08.06.2015 - Fernando Sarasa, Director of the Cambrils Cooperative and partner and project
coordinator of COOP2020 project, assembled together with his team a stand at the “Fira
multisectorial de Cambrils”. (See the link)
7) 05.10.2015 - Dr Panagiotis met with representatives of the Regional Authority of Western
Macedonia, in order to inform them about the objectives, as well as the progress of the project.
(See the link)
8) 13.11.2015 - Kathy Franco, representative of Transfer LBC,
project partner, visited Mr. Marco Gemmer, representative
of the department of Climate and Earth Observations of the
European Commission in Brussels. (See the link)
9) 22.02.2016 - Mr. Akis Papadelis from CERTH visited the
facilities of Agricultural Association of Kozani in order to
present the objectives and the related activities of the Life
COOP2020 project. (See the link)
10) 16.03.2016 - Dr. Panagiotis Grammelis, the Scientific
Responsible on behalf of CERTH, has met with the Vice
Mayor of the Municipality of Alexandroupolis, in order to
present the project Life COOP2020. (See the link)
11) 22.06.2016 - Mr Dimitrios Kourkoumpas and Mr Akis
Papadelis visited the Laboratory of Applied Soil Science

12)

13)
14)

15)

16)

17)

Department of Agriculture of the School of Agriculture, Figure 20 - Transfer visiting the
Forestry and Natural Resources of the Aristotle University of department of Climate and Earth
Thessaloniki to present the objectives and the expected Observations of the EC
results of the Life COOP2020 project. (See the link)
12.12.2016 - Dr. Grammelis visited a biogas plant and a chemical industry equipped with a
biomass boiler. Dr. Grammelis took the opportunity to share with them the experience gained
from the project on plantations of energy crops and the installation of a biomass boiler. (See
the link)
15.12.2016 - Dr. Panagiotis Grammelis, CERTH’s scientific responsible has realised a visit
study at the Alfa Estat in Amyntaio, Florina. (See the link)
10.04.2017 - CERTH team visited the Association of
Agricultural Cooperations of the Municipality of Eordaia,
where they met with the Director Sakis Sotiriadis, in
order to present the objectives and the expected results of
the Life COOP2020 project. (See the link)
29.05.2017 - Dr. Grammelis, Scientific Responsible of
CERTH and Mr. Kourkoumpas have attended the 25th
Anniversary and Celebration Event of the LIFE Program,
where they had the opportunity to meet with other LIFE
project partners – 50 people were present (See the link)
31.08.2017 - Mr. Kourkoumpas has undertaken Figure 21 - Dissemination in Florina
dissemination activities in the regional unit of Florina
and has met Mr Abas, who is the responsible of the agronomy department in the regional unit
of Florina. (See the link)
12.12.2017 - Experts from CERTH had the opportunity to distribute leaflets and present the
results of the project LIFE COOP2020 to the participants of the Bioenergy Day event in
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Athens. (See the link)
18) 15.02.2018 - Sven Kallen from Transfer Consultancy presented the LIFE COOP2020 project
to all ASAJA representatives at national level. (See the link)
19) On 7th March 2018, Dr Grammelis and Mr Kourkoumpas participated in the technical seminar
organized by CERTH for the project LIFE15 Green Link in Kozani. Dr Grammelis took the
opportunity to briefly present the objectives and the results of the project LIFE COOP2020,
while Mr Kourkoumpas discussed with the participants how the activities of the project could
be replicable for the area in Western Macedonia.
20) 18.04.2018 – Sven Kallen from Transfer presented the project COOP2020 at the fair
“Alimentaria BCN” in Barcelona. (See the link)
21) 01.06.2018- Dr Panagiotis Grammelis prestned the project COOP2020 in the LIFE awareness
event for the Agricultural sector organized by LIFE Greek task force team
Presentations to international congresses/conferences: Baiwind, CERTH and Transfer have
participated in total in 10 international congresses/conferences.
1)

2)

3)

4)

5)

6)

7)

8)

09.03.2015 - Baiwind participated in Genera 2015, where Iñaki Garaio Egia gave a
presentation of the mini-windmills in general and the LIFE + "COOP2020" project. About 80
people interested in mini-windmills attended the presentation – 80 attendees. The presentation
is in the Annex FR.3 (See the link).
11.01.2016 - Dr Nikolaos Margaritis attended a conference related to the RES (Renewable
Energy Sources) development. During the meeting, Dr Margaritis took the opportunity to
discuss with other participants mainly from municipalities about the project LIFE COOP2020
and to search for potential target groups, in order to keep them informed about the results of
the project – 100 people attended (See the link)
11.01.2016 - Dr Nikolaos Margaritis, from CERTH, participated in a technical meeting of the
European Academies Science Advisory Council (EASAC) in order to present the project
activities of the LIFE COOP2020 project to other research institutes and entities – 100 people
were there (See the link)
22.06.2016 - Transfer spoke at the international conference
on rural economies in Alghero, Sardinia. The goal of the
conference was to give participants (mostly architects) the
opportunity to show projects that go beyond their specialism
and generate discussion about sustainable rural development
– 22 participants. The presentation is in the Annex FR.4 (See
the link)
27.11.2017 - The IV Congreso Smart Grids was held at the
Escuela Técnica Superior de Ingenieros Industriales de la
Universidad Politécnica de Madrid (UPM), in which up to
170 agents of the electricity network sector participated.
Atres80 represented the COOP2020 project, to find
synergies with some of the presentations and round tables,
especially in the section devoted to DISTRIBUTED
GENERATION, MICRORNETWORKS AND STORAGE
IN SMART GRIDS – 170 people attended (See the link)
09.01.2018 - Transfer Consultancy presented the LIFE Figure 22 – Transfer at the AgriResearch
project at the Terra Envision Conference in Barcelona, Conference
Spain. The conference addressed Environmental Issues
Today: Scientific Solutions for Societal Issues. – 30 people attended - The presentation is in
the Annex FR.5 (See the link)
2.02.2018 - Mr Dimitrios Kourkoumpas of Certh participated in the international conference
‘’Agrotica 2018’’ held in Thessaloniki and presented the COOP2020 project, organizing a
technical seminar dedicated to members of PASEGES – 70 attendees (See the link)
05.03.2018 - Iñaki Garaio (Baiwind) represented the COOP2020 project at the Bazkide Eguna
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2018 in Amurrio, where about 120 people attended. He gave a presentation on how mixed
installations of mini wind and photovoltaic work and presented a little about COOP2020 and
its results so far – 120 people were there (See the link)
9) 04.05.2018 - Priya Devasirvatham of Transfer Consultancy represented the LIFE COOP2020
project in Brussels at the AgriResearch conference. She shared the projects objectives and
results, and discussed the complexities of the LIFE programme while giving recommendations
for further synergies and uptake of the lessons learned in the COOP2020 project on a policy
level. 100 people were present. The presentation is in the Annex FR.6 (See the link)
10) 21.05.2018 - CERTH’s Dimitrios Kourkompas presented a poster and paper of our project at
the EUBCE International Conference (26th European Biomass Conference & Exhibition) in
Copenhagen. The poster and the paper presented are in the Annex FR.7 and FR.8 respectively.
(See the link)
COOP2020 Final conference in Cambrils:
On May 16th 2018. 50 people attended the
conference including farmers, sector
experts, university representatives, private
companies and cooperative members.
Cambrils’ Cooperative at their facilities
hosted the final conference. The visit to the
olive oil production site included a tour to
the absorption chiller and the biomass
boiler. (See the link)


Problems:

No problems have been encountered.

Figure 23 - Tour of Coop Cambrils Facilities at final conference

 Progress:
Up until the publication of this report, 25 articles have been
published in the press, 8 in Spanish, 9 in Catalan and 8 in
Greek. In accordance with the established time schedule,
general project leaflets and brochures have been printed and
distributed by the partners to stakeholders and interested
parties at the technical seminars. Partners have been active in
joining different dissemination events, explaining the purpose
of the project and presenting the preliminary results. The
project has attracted the attention of various farmers interested
in learning more about the results of the project.


Results:

- 3 inauguration sites (one at the entrance to the pilot land,
one at a farmer with an efficient hybrid wind irrigation
system and one at the central facilities of Coop Cambrils
for energy crops).

Figure 24 - Project Brochure

- 3 technical seminars. All 3 technical seminars were
organized, but due to organization and logistic reasons, the second and third seminars were
held at Thessaloniki and Kozani respectively.
- 10 presentations at various international fairs / congresses. As showed above, COOP2020
partners presented the project at different conferences/congresses and fairs.
- 25 articles in traditional media or broadcast media including television and/or radio.
- 1 brochure (maximum of 6 pages) for target groups, 500 copies (400 Spanish and 100 English).
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- 1 final conference with visit to the demonstration and test areas. Attendance was not as high as
planned, however the fact that the audience was smaller made it possible to have a longer
Q&A session, in which partners were able to interact directly with the farmers present.
Ultimately the event was more intimate and allowed for dissemination on a more individual
level, especially during the coffee breaks and the tours.
- Conclusions report sent by e-mail and on CD-ROM to all Ministries of Environment and
Agriculture of the EU member states, EC-officers, NGOs, research institutes and universities,
regional authorities in Spain.


After-Life Activities
Partners will continue to seek out opportunities to present the project successes to the public
through speaking events and publications. Certh plans to publish a scientific paper relating to
energy crops cultivation and their heating power. Meetings are planned with the regional
authorities in Catalonia to encourage other cooperatives to replicate the project as well.
Farmers in Greece and Macedonia showed interest in the project; Certh will continue to work
with them to adopt the COOP2020 model.



Deliverables:
Annex N: Deliverable Action D.4 – Brochure for target groups.
Annex O: Deliverable Action D.4 – General project leaflets



Other Annexes:
Annex FR.3 – Proceedings Baiwind, Genera 2015
Annex FR.4. – Proceedings Transfer, Rural economies 2016
Annex FR.5 – Proceedings Transfer, Terra en Vision 2018
Annex FR:6 – Proceedings Transfer, Agrisearch 2018
Annex FR.7 – Proceedings CERTH, EUBCE 2018
Annex FR.8 – Complete directory of the articles, Action D.4
Annex FR.9 – Roll-Up
Annex FR.10 – Mailing List
Indicators of progress/Expected results
50 participants for each inauguration sites
500 copies of brochure for target groups (400 Spanish and 100 English)
General project leaflets
50 participants in each technical seminar
1,400 stakeholders in 10 presentations
25 articles in traditional media or broadcast media
120 participants to the final conference

Current state






42%

Less participants to the final conference did not affect the actions achieved.
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5.2.2.5

D.5 Local Awareness

Foreseen: Start date: 01.01.2015; End date: 30.06.2018
Actual start date: 28.10.14; Expected end date: 30.06.2018
 Activities:
Following, a brief description of local awareness events conducted in the reporting period:
Open days:

− 25th October 2015: The facilities of the Cooperativa
Cambrils welcomed, on Sunday October 25th, the
Festa de l'Oli Nou, under the framework of the
Jornades Gastronòmiques amb Oli Nou d'oliva verge
extra- (Gastronomic Open Days with new extra
virgin olive oil). (See the link)
− 9th November 2015: The field trip was organized by
the Ayuntamiento, the local government and left from
the Agrobotiga of the Cooperativa Cambrils to visit an
olive plantation. There, the youngest visitors helped
Figure 25 - Open Days at Coop Cambrils
let the olives fall from the tree, filling the olive nets
placed on the ground. (See the link)
− 30th October 2016: As every year, with the beginning of olive oil campaign, the facilities of the
Coop. Cambrils welcomed the Festa de l'Oli Nou. (See link).
Special invite for local farmers' organization, regional environment groups and local
authorities:

−
−

−
−

−

− 15 October 2014: Catalan Ministry of Agriculture visit Cooperative's facilities
28 October 2014: Baiwind organized a visit around Álava where Baiwind has several windmills
placed for interested members of the Cooperativa Cambrils. (See the link)
19th January 2016: CERTH/CPERI visited the facilities of a mink farm which located in Eratyra
of the municipality of Voio (Kozani area) in order to raise awareness among farmers. (See the
link)
07th October 2016: Farmers’ organization visit to comment the news in olive oil production and
progresses of project COOP2020. (See link).
25th April 2017: Dr. Grammelis seized the opportunity to refer to the Life COOP2020 project
focusing mainly on the application of the combined system with photovoltaic and wind turbine
at the Coop Cambrils facilities. In parallel, he distributed LIFE brochures in B2B meeting with
key persons of the Regional Authority of Western Macedonia. (See the link)
31st August 2017: Mr. Kourkoumpas has met with the representatives of the Region of Western
Macedonia, in order to discuss about the progress of the COOP2020 LIFE13ENV/ES/1513
project and collect information about the draft version of the manual. (See the link)
Educational visits:

− 13th January 2015: Marta Carretero from Econia
Empresarial gave a presentation on the European
LIFE+ COOP2020 project at the Faculty of Biology
of the University of Barcelona. (See the link)
− 09th November 2015: Entire families with children,
participated in the “De ruta per les oliveres”, a
walking tour that let them visit and see for
themselves the trail the fruit makes from the tree, to
Figure 26 - "De Ruta per les Oliveres" at Coop Cambrils
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recollection and conversion into the Mediterranean’s most famous possession, olive oil. (See the
link)
− 05th November 2016: Cooperativa of Cambrils celebrated the second event under the framework
of Gastronomical Open Days with the New Olive Oil, the progresses of COOP2020 project was
commented at the beginning of the event. (See link).
− 16th December 2016: Experts on biomass production and distribution visited the facilities of
Coopeativa of Cambrils to comment current situation of COOP2020 project. (See link).
− 23rd March 2017: School visit on Cooperativa’s facilities and plot Renewable 2. (See link).
− 31st March 2017: School visit on Cooperativa’s facilities and plot Renewable 2. (See link).
− 4th May 2017: students of Marinada de Cambril`s 3rd grade had the opportunity to visit la
Cooperativa and Mr. Andreu Dalmau`s demonstration farm. (See the link)
− 16th October 2017: Meritxell Barroso, manager of Econia and responsible for the local
dissemination of the project Life+ COOP2020, gave a presentation at the Jaume II de El Perelló
school on the project and its progress. (See the link)
− 19th October 2017: The Cambrils Cooperative's facilities received the 4th grade primary school
students from Sant Martí to show them the LIFE+ COOP2020 project. (See the link)
− 20th October 2017: About 50 people of all ages attended the "Ruta Per les oliveres" conference
organized by the Cambrils Cooperative. (See the link)
− 11th November 2017: A group of students made an educational visit to the Cambrils Cooperative
facilities, where they learned about the LIFE
COOP2020 project. (See the link)
− 6th April 2018: Students of 3º B of the Jaume
II del Perelló school visited the facilities of
the Cambrils Cooperative, where the LIFE
COOP2020 project was explained to them.
(See the link)
 Problems:
It was identified a lack of budget for external
assistance for school visits. Therefore, the
initial budget for this action increased in order
to fulfill the targets for educational visits.


Figure 27 - Jaume II del Perelló school visits Coop. Cambrils

Progress:

Partners are satisfied with the progress achieved, especially in terms of the amount of visitors to
the events at the Cooperative. In total were 12 educational visits, 6 special invites with local
farmers or government authorities and 3 open days.


Results:

It had proposed 50 visitor per open day. However, in the open days celebrated had obtained more
than 3,000 people. In total there were 12 educational visits surpassing the target of 8 visits during
the project.
The partners met 6 local authorities/environmental groups during the project, 2 in Greece and 4 in
Spain. While we did not meet the expected result of 8 invites in total, the attendance to events
was significantly higher than expected. Hence, we believe we reached the same quantity of people
in fewer events - over 100 farmers and environmentalists were reached.


After-Life Activities

Due to the outreach during the project, other Coop. Cambrils farmers have expressed interest in
adopting aspects of COOP2020, such as the irrigation improvement, smart grid integration, and
other energy saving measures.


Deliverables:
Annex P: Deliverable Action D.5 – Open days report.
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Indicators of progress/Expected results
250 visitors per year
50 visitors per open day
2 educational visits per year (8 visits)
2 special invite for farmer’s organizations and environmental groups
per year (8 invitations)

Current state


 12 visits in total
62%
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5.3. Evaluation of Project Implementation
Foreseen Result

Achieved

Evaluation/Comments

A1 Selection of areas for (hybrid) eolic power devices



Selection of 5 land plots

Contracts with the 5 owners of those 
plots
Develop an engineering plan




Three land plots selected.
Contracts with each of
the three land owners
signed.
Engineering study of 5
windmill prototypes and
efficient irrigation
systems completed

Although quantity of sites reduced
from 5 to 3 due to farmer availability,
the areas of study are heterogeneous
enough to achieve desired objectives.
Deliverable was delayed due to
necessary irrigation system
improvements and permit delays,
however deviation from the schedule
did not affect results. Team is happy
with the plots (heterogeneous enough
to be a representative sample of the
area) and individuals participating in
the prototype activities.
Due to delays this action was more
expensive than budgeted, however the
outcome was effective and the action
was critical to the project.

A2 Analysis of the test area for the production of energy crops
Analysis of the test area for the
production of energy crops

Coop Cambrils divided the
7.5ha pilot area into 4 test
plots for analysis of four
potential energy crops. Test
area climate conditions,
landscape conditions and soil
samples were analyzed.
CERTH utilized analysis
results to identify energy
crops for implementation.
Among 13 crops CERTH and
Coop Cambrils selected the
following: cardoon, triticale,
guinea grass and sorghum.
Certh then developed a crop
plan including soil
pretreatment, sowing,
monitoring, and harvesting
which had to be implemented
by the Coop Cambrils

The action was successfully completed
on schedule; CERTH delivered the crop
plan to all partners in December 2014.
Although the test area is not exactly the
desired size outlined in the proposal,
the project team was very satisfied with
the ability of the selected area to
demonstrate the energy crop production
process. This was an incredibly cost
effective action, costing 62% less than
originally projected.

A3 Conduction of energy efficiency study




Identification of the energy
consumption per area of activity
Report on energy efficiency
potential and rural micro smart
grid opportunities
Identification of the renewable
energy generation and
consumption per participating
farmer.

An energy audit was developed
for the Coop. Cambrils Main
Building, detecting the main
electrical and diesel
consumptions and proposing
several possible actions to
undertake.
Two examples of associate
farmers were studied detecting
ways of reducing both the
electrical and the water
consumption to be possible to
adapt the renewable energy
generation to their real use
(linked with Action A1).

The action was successfully completed
in August 2015, enabling
implementation efforts. The deviation
from the foreseen timing did not affect
results. This study directly resulted in
lower water and electricity usage at all
of the participating sites. It also led to
Action A4 and implementation of the
biomass boiler. This study was a critical
step in the overall energy improvement
success of the program. This was an
incredibly cost effective action, costing
23% less than originally projected,
while resulting in significant energy
savings.

A4 Analysis of the needs for a co-generator and an innovative biomass application



Identification of the organic waste
stream
Definition of the characteristics of
the organic waste resources,
including energetic value, problems
and benefits.

Identified sizing and
specifications of the biomass
boiler to replace the existing
diesel boiler at Coop Cambrils,
to be powered by the olive pits
produced on site.

The action was successfully completed
in December 2015, enabling
implementation efforts. It has been
decided not to install the co-generator
according to the financial results
obtained in the feasibility study. Future

64

LIFE13 ENV/ES/001513

Foreseen Result

Achieved

Evaluation/Comments



A proposal of cogeneration
system was deeply studied to
decide the economic viability,
however available industrial
drying systems could not match
the type, temperature and
amount of heat recovery
necessary from the cogeneration system

research led to the selection of an
absorption chiller to cool the
refrigerators in the summer months, a
welcome system implementation taking
advantage of the hot water produced by
the boiler to power the chiller.
The chosen system implied a better
cost-performance of the final smartgrid.
This was a very cost effective action,
costing 39% less than expected,
resulting in identification of an
effective waste stream and cooling
system,



Assessment of drum dryer
installation
Report on the required needs for
implementing biomass boiler, cogenerator and their economic
viability

A5 Analysis of organic waste stream for input of co-generator
Develop 1 study of the identification of Study completed relating to the
the biomass available in the
different types of waste from
surroundings of Coop. Cambrils.
different sources: waste
produced by Coop. Cambrils,
organic waste generated in
fields of farmers pertaining and
non-pertaining to the Coop.
Cambrils, energy cops, forestry
biomass, organic waste from
agro-food industries and biofuel
suppliers.

The study of the identification of the
biomass available in the surroundings
of Coop. Cambrils for in-put of
cogenerator was completed in June of
2015. This study provides data on the
best suited biomass which Coop.
Cambrils can have available for the cogenerator, resulting in the selection of
the olive pits for fuel. The pits proved
to be a very efficient fuel source, lab
results of the pelletized pits can be
found in Action B3. Not only was there
an outlet for a waste generated in the
Cooperative, but a new source of
energy was provided. All this has a
double saving for the company. The
deviation from the foreseen timing did
not affect results. This action was very
cost effective and was on par with
projected costs.

B1 Development, testing and Installation of (hybrid) eolic power devices + connection to
irrigation
Install prototypes no. 1,2 and 3 (named The installations of 3 renewable
plots) and connect to irrigation
facilities were finished on May
2016, following engineering
plan developed in action A.1,
however a high wind episode
caused the rupture of 3
windmill, and 2 solar panels
were stripped off from the roof
of plot Renewable 2. Prior to
incident, all windmills were
working correctly as expected.
Manuals for basic maintenance
hybrid eolic system for each
plot was delivered to farmers.

The action was successfully completed
in May 2016, devices remained in
operation for the duration of the project.
Although there are opportunities for
manufacturing improvements in future
implementation, the devices
demonstrated a simple, efficient and
progress it means to introduce
renewable energy to rural areas. The
40% budget overrun experienced in this
action is seen as well worth the
opportunity to demonstrate a new
technology application.

B2 Sowing and harvesting of four variations of energy crops on test land
This action involves the implementation In total, 6 energy crops were
of the crop plan in Action A2.
sowed and harvested at the
Coop Cambrils test site. Three
This action involves the following sub- of those crops experienced
actions
repeat sowings and harvests
over the program duration,
 land pretreatment
providing extensive information
 sowing of the energy crops
with which to assess productive
 monitoring of the cultivations
output and caloric value.
 harvesting of energy crops
 laboratory analysis of the harvested
biomass
 development of an information
technical manual for bioenergy
crops

Sowing and harvesting of the energy
crops at the Coop. Cambrils site
provided valuable training for the
establishment, monitoring and biomass
production on otherwise underutilized
lands. CERTH compiled an
informational manual in both English
and Greek compiling case study results
as well as instructional materials for
farmers wishing to grow energy crops
on their own lands. The result of this
particular case study demonstrated that
sorghum was the most productive crop
for the site, soil and climate
characteristics at Coop. Cambrils. This
action cost more than twice what was
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Foreseen Result

Achieved

Evaluation/Comments
anticipated, however about twice the
number of seed varieties were tested as
a result providing a more thorough
assessment.

B3 Implementation of energy generation installations
The installation of a new biomass boiler 
including:
 Study of conditions and facilities
and analysis of biomass boilers.
 Installation of control system for hot
water production.

 Insulation of the pipes in the boiler
room.
 Introduction of inertia going
accumulation of hot water.


The study of the conditions
of both the Coop. Cambrils
facilities and or the other
participating farmers is
complete.
Biomass boiler was installed
before the 2016-2017 olive
oil production campaign
reducing diesel
consumption by 80% and
reducing energy usage of
the heating system by 50%.
As mentioned in A4, an
35kW absorption chiller
was selected to utilize the
hot water output from the
boiler to cool the grocery
store in summer months.









All associated actions completed
Report on Implementation of
energy generation installations
completed June 2017 (relating also
to Action A.4).
Report on amount of organic waste
and cultivated energy crops and its
efficiency completed April 2018
Both deliverable reports provide
critical guidance to other
cooperatives and farmers
implementing the activities
demonstrated in COOP2020 on
their own lands.
This action was significantly
underbudget (by 62%) due to the
decision not to install a co-generator
and instead install a chiller.

B4 Implementation of micro Smart grid system + energy savings measures






The implementation of energy

savings measures are expected to
lead to an overall saving of energy
use by at least 5%.
The Smart grid concept that will be

implemented should be able to
realize peak shaving which is
expected to lead to an overall saving
on the energy bill of the Cooperative
by at least 10%.

Good insights into other areas of
savings potential, which perhaps
cannot be implemented during the
course of the project due to lack of
time and resources.

Smart grid at Coop.

Cambrils is effectively
managing irrigation based
on weather conditions and
water storage.
Wind powered irrigation

systems worked
successfully at individual
farmer sites.
The biomass boiler is also
working and energy data
have been obtained. Within
the Cooperativa building
several energy saving
measures have been taken.

Total carbon footprint at Coop.
Cambrils reduced by 17.2%.
Electricity consumption decreased
by 20.32%. Project goals for
energy savings were exceeded.
Biomass boiler offsets energy usage
in the Olive Oil production season
by powering the olive oil
production machine. Absorption
chiller cools the store and the
refrigerators in the summer months.
A decrease of electricity demand
during these two peak periods
reduces load on the systems and
results in electric bill savings.

C1 Technical monitoring and optimisation of the energy system



Generate savings of at least 20% on 
the cooperative’s electricity bill at
the end of the project.

Generate savings of at least 50% on
the participating farmers’ electricity
bill for irrigation at the end of the
project.

Coop Cambril’s electric bill 
reduced by 20.6%
Farmer’s electricity bills

reduced by 52%


Initial goals exceeded and on
schedule
Additional areas for optimization
have been identified, such as
irrigation monitoring systems for
farm locations 2 and 3
This was an incredibly cost
effective action, requiring 76% less
budget than estimated.

C2 Final technical evaluation


Release of final technical evaluation The data obtained throughout
the course of the project is
report
compiled into a conclusive
technical evaluation report.

Action completed, report can be found
in Annex H

C3 Conclusions & guidelines


Report: “Conclusions &
Recommendations of the Project
COOP2020”

Conclusions &
Recommendations of the
Project COOP2020” Report

Action completed, report can be found
in Annex I

C4 Monitoring the socio-economic impact of the project
Determine the socio-economic impact Socio-Economic report
of the project in the local economy and completed March 2018, directly
population
addressing COOP2020´s
contributions to the following
environmental problems
currently affecting farming in
rural areas

Major socio-economic impacts of the
projects have been
 Creation of “Green Jobs”
 Improved awareness of renewable
energy alternatives
 Recovery of abandoned lands
 Environmental awareness as an
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Foreseen Result

Achieved




Evaluation/Comments
added value

Organic Waste
Resource and Energy
Efficiency
Development and use of
abandoned land

D1 Project website





1 project website at 1 URLs in
Spanish and English
1 subpage active at Facebook
1 YouTube page
Website and Facebook unique
visitors 2,500 per year

The website, Facebook and You
Tube channel were launched in
October 2014 with both English
and Spanish versions available.
Transfer published news items
on the site regularly, sometimes
on a weekly basis. Website
documents 261 project updates,
129 in Spanish and 132 in
English. On the YouTube
channel to date, 9 videos have
been published resulting in
1463 views.

The partners are satisfied with the
website´s performance considering that
it attracted over 14,000 visitors,
totalling almost 54,000 views. The
visitors spent an average of 02 minutes
and 38 seconds on the website and the
bounce rate was 65.38%. The
Facebook page has 35 likes and
combined with the posts had a reach of
was viewed by 3,539 people.
Website and Facebook unique visitor
goals were far exceeded – on average a
total of 3,523 people visited the sites
per year.
Considering the local scope of the
project, the number of people reached
via the project website exceeded
expectations. The website was also
significantly under budget, costing 12%
less than expected.



Besides these two large roll-ups were
created so as to gain people´s attention
at conferences, presentations or
seminars, one in Catalan and one in
Greek.
The Information Boards served as a
great way to publicize the project to the
local community that visited the demo
sites. Information boards were a very
cost effective way of information
dissemination, costing 15% less than
projected.

D2 LIFE+ information boards
9 LIFE + notice boards: 6 at the offices
and one at the entrance to the pilot land,
one at a farmer with efficient hybrid
wind irrigation system and one at the
central facilities of Coop Cambrils for
energy crops



6 notice boards were printed
and placed on time at each
partner´s office with the
relevant project summary
and contact information. 1
LIFE+ notice board has
been placed at the project
demonstration site at the
entrance of the Coop
Cambrils pilot land and one
at the Cooperativa’s store.
One notice board was
placed at each of the 2
farmer’s sites.

D3 Layman's report


Report: “COOP2020 Layman´s
Report”





Layman’s Report published 
in May 2018 and 250 copies 
were published. The report
there after was distributed to
each of the 6 partners for

dispersion.
Interactive PDF of report
posted on COOP2020
website




All associated actions completed
Copies of the report are beneficial
means of communicating project
success in future networking
The layman’s report has already
been used as an effective
dissemination tool and is in the
hands of almost 100 stakeholders
apart from being available on the
facebook and webpage.
The stakeholders who received the
report immediately showed interest
in the activities implemented that
saved energy and money
The layman’s report is an effective
dissemination method for current
and future communication and cost
20% less than budgeted.

D4 General Dissemination


3 inauguration sites (one at the

entrance to the pilot land, one at a
farmer with an efficient hybrid wind
irrigation system and one at the
central facilities of Coop. Cambrils 

The first inauguration was 
held at the Coop. Cambrils’
facilities in November 2015
with 80 attendees.
Inaugurations took place at 

We have been very active in
promoting the news of the project
and developing dissemination
material.
Inauguration events were successful
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Foreseen Result










for energy crops)
3 technical seminars, one to be held
at Coop. Cambrils, one for
cooperatives in Athens, and one for
farmersin Thermi
10 presentations at various
international fairs / congresses.
25 articles in traditional media or
broadcast media including television
and/or radio.
1 brochure (maximum of 6 pages)
for target groups, 500 copies (400
Spanish and 100 English).
1 final conference with visit to the
demonstration and test areas
Conclusions report sent by e-mail
and on CD-ROM to all Ministries of
Environment and Agriculture of the
EU
Member states, EC-officers, NGOs,
research institutes and universities,
regional authorities in Spain (250).

Achieved
















Pau and Dalmau farms in
March 2017 with 15
attendees at each.
Technical seminars:
November 2015: Cambrils
(Tarragona)
June 2016: Thessaloniki
(Greece)
December 2017: Kozani
(Greece).
10 presentations to
international
21 presentations to interest
groups have been organized
and posters and leaflets
were distributed among the
attendees.
We have appeared in 25
press articles external media
outlets; 8 in Spanish, 9 in
Catalan and 8 in Greek
1.000 copies of project
leaflets have been printed so
far
500 project brochures were
made on 29/10/15 and
distributed at the technical
seminar.
50 attendees joined the
Final Conference held May
2018.
25 project polo shirts were
created and given out
amongst partners for events
and media development.
congresses/conferences
Conclusions report sent

Evaluation/Comments

















in showcasing the project’s progress
and innovation through the field
visits
3 Technical seminars were held, as
planned
Over 1400 specialized stakeholders
(scientists, policy makers, industry
members) were reached via
presentations in international
conferences in Spanish, English and
Greek languages
In addition, 21 presentations were
given to local interest groups and
stakeholders
Partners are pleased with the
diversity of languages that the press
was published in
The brochures and leaflets were
handed out at all dissemination
events, conferences and technical
seminars
Attendance to the final conference
was not as large as expected,
however it made the event more
intimate and gave partners a better
opportunity to interact directly with
the farmers present
The polo shirts designed and made
for the project served as useful tools
during visits, tours and events,
identifying project partners to the
crowd
The conclusions report was sent to
an extensive emailing list compiled
over the course of the project which
included scientists, farmers,
industry partners, private and public
businesses, local and regional
authorities and more
Partners will continue looking for
opportunities to speak at various
international fairs/congresses.
Overall general dissemination cost
45% less than budgeted while
achieving outreach goals.

D5 Local awareness
Regular visits for open days, school
visits and local farmer's organizations
and regional environmental groups
(total of 250 visitors per year)

The project had proposed 50
visitor per open day. In the
three open days celebrated it
has obtained 1,700, 1,500 and
50 people in each of the three
respective days. 12 educational
visits were organized. Partners
met with 5 local authorities and
environmental groups at the
facilities of Cooperativa of
Cambrils, as well as 2 meetings
in Greece and 3 elsewhere in
Spain.

Total number of visitors per year and
per open day far exceeded goals, as
well as number of educational visits. 3
less special invites for local authorities
and environmental groups took place
than planned, however there was more
national and international outreach than
projected and we believe the same
number of people were reached through
less events. An Open Days Report was
completed and can be found in Annex
P. Because there were less activities
than planned in the proposal, the overall
cost to the project was less than
budgeted, while reaching considerably
more people overall than projected.



Effective project management resulted
in successful project execution.

E1 General Project Management





11 steering committee meetings
Signed partnership agreements
Inception report (31/03/2015)
Midterm report (31/03/2016)

11 steering committee
meetings (3 in Cambrils, 1
in Barcelona, 1 in Bilbao
and 1 in Athens and 5
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Foreseen Result






Progress report (30/04/2017)
Audited accountings (30/06/2018)
Final report with final payment
request presented within 3 months
after project closure
Project’s progress and quality
Sound financial administration

Achieved









Evaluation/Comments

steering committee meeting
by video conference.
Signed partnership
agreements
Inception report
(31/03/2015)
Midterm report
(31/03/2016)
Progress report
(30/04/2017)
Audited accountings
(23/11/2018)
Final report (23/11/2018)
Satisfactory project’s
progress and quality
Sound financial
administration

E2-E7 Project management by all partners




Contributions to inception report,

mid-term report, progress report and
final report.
Sound financial administration
resulting in certified expenditures. 
Smooth project progress and
satisfying collaboration.


Contributions to inception A close and fruitful collaboration has
been established among partners on
report, mid-term report,
each of the activities.
progress report and final
report.
Sound financial
administration resulting in
certified expenditures.
Smooth project progress and
satisfying collaboration.

E8 Project Monitoring and Evaluation





the respect of the projects action
plan
the achievement of the described
results
the production of the described
deliverables
the certification of expenditures and
timely preparation of payment
requests






Action plan is respected
though several actions with
slight delays.
Expected results have been
achieved as described above
Deliverables are correctly
produced and offer the
desired contents.
Expenditures certified and
payments timely performed

The occurred delays did not hamper the
achievement of project objectives, nor
did they have unacceptable effects on
subsequent actions.

E9 Audit
Certified expenditures reported in the
statement of expenditures
accompanying the final report with
payment

Achieved

Completed. cost was on par with
expected budget,

E10 Networking with other LIFE projects



3 visits to other projects
3 visits to the demonstration site or
to project meetings from other
project’s staff.

In total 14 networking
opportunities took place with
with 17 other LIFE projects.

The cooperation with other Life
projects has brought so far interesting
opportunities for exchange of
knowledge and increased
dissemination. The number of
networking interactions far exceeded
expectations. Cost was on par with
expected budget, deeming this action
cost effective.

E11 After LIFE+ Communication Plan
Report: “After Communication Plan”

Plan published June 2018

Action Completed

Policy Impact:
No direct policy changes locally or internationally came from this project that we are aware of,
although this project addressed many of the EU & UN’s policy priorities (specifically the
Sustainable Development Goals) as outlined in section 5.4, 1.b. below.
Our project identified especially with one of the EU’s flagship initiatives: “Towards a resource
efficient Europe: decouple economic growth from the use of resources, by decarbonising the
economy, increasing the use of renewable sources, and promoting energy efficiency”.
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By demonstrating a progressive agricultural cooperative model employing energy savings, an
emerging renewable energy technology, and biomass growth, directly aligned with this strategy.
COOP2020 delivered guidance materials, such as the “information manual for bioenergy crops
cultivation”, “Report on amount of organic waste and cultivated energy crops and its efficiency”,
and “Report on energy saving results and functioning of Smart grid system”. Each of these
deliverables are invaluable resources, enabling individuals and organizations throughout Europe to
make pivotal steps in their own agricultural sustainability, ultimately resulting in both economic
and environmental improvements. In addition, Spain is currently shifting towards extensive
support of renewable energy as shown with their recent repeal of the “Sun Tax.” Local farmers and
cooperatives are now more familiar with available renewable energy technologies as a result of our
demonstration, resulting in a higher likelihood of implementation.
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5.4. Analysis of long-term benefits
1.

Environmental benefits
a. Direct / quantitative environmental benefits:
1. Demonstrate the economic viability of a new cooperative model
The effects of climate change are having a profound impact on the farming community in
Mediterranean countries. These regions are becoming increasingly dry during summer,
implying higher costs of food production. In addition, increased demands on irrigation result
in salinization and empty water wells. The outcome is that there are an increasing number of
abandoned plots which are left to erode.
COOP2020 developed useful solutions to adapt the area to the effects of climate change; in
only a few years the program established a productive energy crop for an abandoned site,
identified multiple areas for energy savings and transferred most of the energy load from the
grid to an isolated renewable system.
The costs of the energy savings methods employed vary from negligible costs with immediate
payback to substantial investments, therefore the improvements farmers and cooperatives
employ must be based on the amount of capital the organization has available.
Measures
Biomass Boiler
Absorption Chiller
LED Lighting Fixtures
Optimization
of
industrial
Processes

Cost (€)
74.000
72.000
2.800
0

Payback Period (years)
3
9,4
5
Immediate

Table 10 – Economic evaluation for each of the technologies implemented

The cost savings by using what otherwise would be organic waste for fuel in the biomass
boiler eliminated the use and cost of 7.000L of diesel a year, and the successful utilization of
this waste as fuel increases its market value.
COOP2020 produced a manual outlining the process to identify and establish energy crops on
otherwise unused lands, minimizing the risk and overhead expenses for other farms and
cooperatives to establish energy crops on their own lands.
While farmers may not have the capital to invest in many of these energy saving measures on
their own, belonging to a cooperative of many farms in a similar climate enables solutions to
be shared amongst members. If the cooperative is as efficient as possible, both financially and
environmentally, all member farmers benefit. Implementation of the “micro smart grid” to
efficiently irrigate crops, both at the Cooperative and at member farms, minimized reliance on
purchased power and reduces energy bills. Being a prototype design, there were structural
issues with the mini-windmills which will prevent their continued use at Coop Cambrils and
the prototype farms; however their duration of performance demonstrated that the system, once
improved, is a very viable means of renewable energy creation in a region with similar wind
and sun availability.
2. Generate savings in energy consumption and reduction of CO2 emissions by
- Lower cooperative electricity bill by 20%.
- Lower participating farmers’ electricity bills by 50%
- Lower cooperative footprint by 10%
Cooperativa Cambrils experienced a decrease in their electricity bill of 20.6%, saving 163.7
tons of CO2 emissions. Demo Farms 2 & 3 saw a 10% and 50% reduction (respectively) in
total energy consumption, resulting in 52% reduction in energy cost related to irrigation overall
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thanks to the measures implemented there. Overall, the Cooperativa’s footprint was reduced by
17.2%, eliminating 206 tons of CO2 emissions.
The main goal of the COOP2020 project was to “demonstrate the economic, social and
environmental viability of a new business model for agricultural cooperatives.” As such,
demonstrating means of cost and energy savings through a farmer´s association with a
cooperative is imperative. The project successfully demonstrated to farmers that partnering
with a Coop provides increased control of their product market as well as access to potential
resource saving process improvements. In addition, cost savings at the Coop level directly
correlates to increased farmer profit.
Due to the introduction of the biomass crops, biomass boiler, absorption chiller and the
numerous other energy saving measures implemented, Coop Cambrils will continue to save at
least 20% on their electric bill in future years.
3. Reporting the impact of the project on the environmental problems identified and on the
social economic condition of the target audience
The target audience of this prototype project and of future impact is that of the rural society in
the agriculture sector. These communities are struggling productively and financially due to
rising energy prices and the increasing level of unusable lands. Cost savings due to smarter
energy consumption are outlined above. The project demonstrated the ability to minimize the
systemic problem of organic waste by utilizing olive pits as fuel for the biomass boiler,
eliminating the use of 7000L of costly diesel annually at the Coop site alone and increasing
sale potential to outside consumers. The case study demonstrated on abandoned farmland
resulted in the cultivation of energy rich sorghum crops, both restoring the land and making the
area profitable again.
The environmental benefits of restoring some of the bare lands with low intensity bio energy
crops are that their green cover will prevent more damage on the soil and they help to mitigate
erosion and further droughts. In addition, these green covers can be significant sinks of
atmospheric carbon due to their fast growth and high productivity.
Additionally, energy efficiency improvements diminished electricity consumption and
consequently reduced CO2 emissions. An important part of this project’s action was dedicated
to studying the potential for saving electricity implementing a so-called “Intelligent Energy
Monitoring System”. Through the actions developed, Coop Cambrils reduced their carbon
emissions by 73 tons a year in energy savings alone, the equivalent of over 160.000kWh
annually.
4. Reaching an audience of at least 500 professionals and 10.000 website visitors
Project outreach and dissemination was extremely successful both in-person and online. At
least 1400 professionals attended the 10 international conferences where COOP2020 was
presented. Although the total number of attendees is unknown, there have been 21
presentations to interest groups all over Europe. COOP2020 hosted three technical seminars
both in Spain and Greece to a total audience of 89 participants, and 50 people attended the
COOP2020 final conference from across the industry. The website was visited by over 14,000
individuals, totalling almost 53,000 views. The Facebook page was viewed by 3,539 people
and 1,463 viewed the 9 videos uploaded to the COOP2020 YouTube channel. On average, the
http://COOP2020.eu/ and the COOP2020 Facebook page gathered 3,420 unique viewers per
year, far exceeding the goal of 2,500. Looking beyond professional outreach, almost 3000
people came to the open days at Coop Cambrils, and 12 educational groups visited the Coop.
Outreach success can be contributed not only to the efforts of the team members but also
demonstrates the driving interest industry professionals and locals alike have for the concerns
of the farming industry. Locals feel a connection and appreciation for the quality product these
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farms are famous for. Everyone is acutely aware of the environmental and economic changes
the area is experiencing and is eager to learn about solutions for sustainability.

b. Relevance for environmentally significant issues or policy areas
This project has direct applicability to many of the UN´s sustainable development goals
(SDG).
#15: Life on Land – Plant a tree and help protect the environment,



By 2020, ensure the conservation, restoration and sustainable use of terrestrial and inland
freshwater ecosystems and their services, in particular forests, wetlands, mountains and drylands,
in line with obligations under international agreements
By 2030, combat desertification, restore degraded land and soil, including land affected by
desertification, drought and floods, and strive to achieve a land degradation-neutral world

and
#6: Clean water and sanitation – avoid wasting water




By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable
withdrawals and supply of freshwater to address water scarcity and substantially reduce the
number of people suffering from water scarcity
By 2030, implement integrated water resources management at all levels, including through
transboundary cooperation as appropriate
By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands,
rivers, aquifers and lakes

The very first step in our project and in this model of farming and the cooperative they belong
to was to assess current irrigation practices for improvements in efficiency. This directly lead
to minimizing electricity necessary for irrigation pumps and results and not only cost and
energy savings, but water conservation as well. Also, the growth of energy crops on otherwise
unused lands results in water retention in those fields, and reverses degradation of that land.


#7: Affordable and clean energy – use only energy efficient appliances and light
bulbsBy 2030, increase substantially the share of renewable energy in the global energy mix




By 2030, double the global rate of improvement in energy efficiency
By 2030, enhance international cooperation to facilitate access to clean energy research and
technology, including renewable energy, energy efficiency and advanced and cleaner fossil-fuel
technology, and promote investment in energy infrastructure and clean energy technology

A key objective of this project was to spread awareness of available clean energy alternatives
by implementing eolic-solar power devices managed by Micro Smart Grids, improving both
energy efficiency and drawing significantly less energy from fossil fuelled-grids. Transition
from a diesel fuelled boiler to a biomass fuelled one was an expensive up-front investment, but
even at the current price tag it will pay for itself in diesel cost savings in just 3 years from the
purchase date. Now the opportunity exists to increase demand for these clean energy products
resulting in lower cost and higher reliability and the widespread dissemination accomplished
by COOP2020 has assisted with that.
#8; Decent work and economic growth – buy from green companies that are equal
opportunity employers,
The model demonstrated in COOP2020 results in both Coop Cambrils and the farmers now
being able to advertise themselves as a green business. More and more consumers, very aware
of climate change, seek out green businesses for their purchases.
#9: Industry, Innovation and Infrastructure – think of innovative new ways to repurpose old
material,
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By 2030, upgrade infrastructure and retrofit industries to make them sustainable, with increased
resource-use efficiency and greater adoption of clean and environmentally sound technologies and
industrial processes,

and
#12: Responsible Production and Consumption – Recycle paper, plastic, glass and aluminium


By 2030, substantially reduce waste generation through prevention, reduction, recycling and reuse

This project demonstrates many possibilities of transitioning to smart infrastructure, available
to be applied around the globe. Hybrid eolic-solar power irrigation systems can be used
without connection to an existing electrical grid, immensely beneficial for areas too remote for
access. In addition, the organic waste that was originally generated in the processing of olive
oil is now being used to power a boiler, thus encouraging the practice by other farmers.
#13: Climate Action – Educate young people on climate change to put them on a sustainable
path early on,
 Strengthen resilience and adaptive capacity to climate-related hazards and natural
disasters in all countries
 Improve education, awareness-raising and human and institutional capacity on
climate change mitigation, adaptation, impact reduction and early warning
COOP2020 held 12 educational events both at the project facilities and participating
classrooms, to ages ranging from young children to college students. Open days attracted the
interest of multitudes of locals on three occasions throughout the project duration. Many of the
initiatives established at Cooperativa Cambrils and the participating farms utilize solutions that
create sustainability in a changing climate; hybrid irrigation can eliminate reliance on the
electric grid, and the growth of energy crops on abandoned land demonstrates adaptation to
climate change.
#17: Partnerships for the goals – Revitalize the global partnership for sustainable
development
From the beginning COOP2020 has been a partnership of organizations representing both
Catalonia and Basque Country, Spain, as well as Athens/Kozani/Ptolemais, Greece. In
addition, project representatives have participated in 10 international congresses &
conferences, recognizing that the problem and the solutions employed are of great benefit
globally. Presentations took place in Sardinia, Madrid, Athens, Amsterdam, Barcelona,
Thessaloniki, Amurrio, Brussels and Copenhangen.

2.

Long-term benefits and sustainability
Many of the initiatives demonstrated in this project will continue to have cost and
environmental benefits for Coop Cambrils and its partner farmers for years to come. They will
continue to utilize olive pits in their biomass boiler. with the added potential Now that the
project has demonstrated that the pelletized biomass excess from olive pits and sorghum is a
very efficient biofuel, it be bought and utilized by other area organizations for a similar
application. As such, they will continue to grow sorghum on the initial demonstration plot and
it’s likely that many other area farmers will do the same. Due to the initiatives established by
COOP2020, Coop Cambrils is now using over 160000kWh less energy per year than they were
prior to the project´s initiation; they plan to continue with all energy saving methods and now
have a mindset for identifying areas for improvement in the future.
The successful outreach efforts of COOP2020 will enable many other farmers and co-ops to
employ the same energy and cost efficiency measures demonstrated in this project. If farmers
are not already a member of a Cooperative, this project illustrates the opportunities that exist
when one is utilized, providing economic, environmental and social benefits. Existing
cooperatives have now seen a model where the Cooperative works not just as a product
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distributor but instead as a catalyst for process improvements. The use of olive pits as a
biomass fuel will inspire others to seek out waste that could otherwise be a utilized resource.
The “information manual for bioenergy crops cultivation” handbook, published both in English
and in Greek, will guide others through the process of establishing energy crops on abandoned
lands worldwide, both improving environmental concerns in those areas and providing another
means of energy and/or income to farmers. Demonstration of the hybrid eolic-solar irrigation
system perked the interest of many who are interested in implementing the technology on their
own farms, the technology will need additional support in the future to improve design and to
result in widespread deployment. The “smart grid” technology was successfully demonstrated
and significantly decreased electric costs through “peak shaving”, thus the opportunity exists
to utilize this technology in any application where multiple energy sources are available. As
well as cost and energy savings, keeping more farmers employed, these initiatives will create
more “green jobs” to establish the technologies where they’re desired.

3.

Replicability, demonstration, transferability, cooperation:
With the capital that the Life program was able to provide to this project, all of the
technologies implemented in the model cooperative demonstrated economic, social and
environmental improvement for the coop and all involved farmers. Input provided by
stakeholders from different sectors and partners indicate that this new productive model is
preferable to the currently existing industry model. Utilization of this model created:
 Economic improvement; reducing productions costs by implementing energy
efficiency measures, efficient irrigation systems and renewable energy generation
systems
 Social improvement; generating green jobs and diversified business opportunities in
the agricultural sector due to energy crops cultivation;
 Environmental improvement by saving CO2 emissions generated throughout the
productive system, in the agricultural fields and in the facilities of Cooperativa
Cambrils, through the process of olive oil production and in the Agrostore. In addition
water is conserved both by improving the efficiency of irrigation as well as bringing
life back to unused lands enabling water retention and encouraging future growth
The model directly addresses the current and future needs of the rural farming society.
Unfortunately the issue with replication is access to the capital in for an industry that is already
struggling financially. As stated in deliverable C.4, 50% of people who work in primary sector
would invest in renewable energies. The main reason why farmers do not install renewable
energy is due to the lack of grants or subsidies in renewable sector. Up until late 2018 Spanish
policy imposed a tax on the sun, hindering solar power investment, however this policy has
been overturned, encouraging development in that area. Many of the technologies are
available for immediate implementation with purchase, such as the biomass boiler, the
absorption chiller, electric vehicle use and standard improvements such as insulation
enhancements and LED lighting installations. The eolic-solar hybrid power devices require
further investment to bolster the design and ensure proper management of the manufacturing
supply chain. Other areas of implementation are available with dedicated time and monetary
support, such as identification of energy crops appropriate for selected abandoned lands,
COOP2020 has provided extensive documentation to aid farmers with their own introduction
of energy crops or identify their own biomass refuse that can be used as an alternative fuel.
The project has been focused on agricultural cooperatives in rural and Mediterranean areas.
For this reason, the irrigation system chosen was one based on wind and solar power being that
these resources are consistently available in this region. Also, the energy crops analyzed
determined the most productive species in the study area which will differ with climate and
soil conditions.
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Other rural areas in European countries can replicate the model too, because agricultural
cooperatives must be modernized and diversified (through new products and services offered)
in order to ensure their survival without European subsidies, and to become a key element in
rural agricultural economies and green jobs creation. However, these countries should use
other energy crops to be pelletized, depending on the weather conditions, and evaluate
renewable energy based on their own readily available resources. Beyond Europe, the
applicability of this model and these technologies is vast; one can imagine the benefit of a
standalone eolic-solar power irrigation system in remote areas around the world, or what
improvement and payback the introduction of energy crops can bring the abandoned lands
globally.

4.
-

Best Practice lessons: briefly describe the best practice measures used and if any
changes in the followed strategy could lead to possible adjustment of the best practices
“Green jobs” creation

Although the strong unemployment growth in agricultural in Cambrils and Baix Camp region
sector, the LIFE+ COOP2020 project has contributed to create two green jobs in the Coop.
Cambrils. The creation of employment was during the project: the one due to the project
management and the second conduct energy crops cultivation and control. After that, it is
expected that the green jobs number will increase in the area of influence too. Employing this
model has further reach in that it secures employment for all cooperative staff, as well as
enhancing the work environment for farmers.
-

Awareness raising around renewable energy

The installation of renewable energies system at the Cooperative, (eolic-solar powered irrigation
system, biomass boiler and absorption chiller) have raised awareness among population of
Cambrils and its surroundings about renewable energy and the benefits of theses consequence.
The impact generated from communication and dissemination activities reached to the most of the
surveyed people. Also, thanks to the awareness raising events and technical seminars, six farmers
have communicated at the Coop. Cambrils their interest on the project.
In particular, it is expected increase the number of farmers who decide to change their traditional
electricity system to a renewable one. In addition, there are more Cooperatives in the Baix Camp
region, so the replicability of the project through potential new participants, in our case farmers,
can ensure survival of agricultural sector of the area.
-

Recovery of abandoned lands

The Coop. Cambrils recovering 7,5 hectares of land which abandoned, arid and without
vegetation. The harvested product used as raw material for pellet production used directly as a
fuel in the biomass boiler, mentioned before. This fact has been positive, because have allowed
the population to know a new development and use of abandoned land.
The population is aware that the numbers of these lands are increasing, but the development of
new land uses as biocrop, expected to encourage people to settle down in the rural areas.
-

Environmental awareness as an added value

During 2015 and as a result of the consequences of the Spanish economic crisis, the Coop
Cambrils was under pre-bankruptcy proceedings. However, the LIFE+ COOP2020 project,
improved considerably the economic-financial situation of the company thanks to the
implementation of energy saving measures. The project has also enabled the Cambrils population
and surroundings to know the LIFE+ program as a funding instrument.
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Furthermore, substantial improvements have been made in the quality of the product, especially
olive oil. Also, the project has enabled a technological innovation which has allowed Coop.
Cambrils opening into new markets, where the environmental attention is the key factor.
To this, important improvements have been made in the Coop. Cambrils facilities:
 The plots use an automated drip irrigation system that requires a much lower level of
atmospheric pressure than current systems, so it translates into less energy required.
Therefore, increasing the efficiency of the hybrid-solar power devices.
 Insulation of the pipes from absorption chiller. The absorption chiller uses the residual
heat of biomass boiler to refrigeration system.
 Automated the operation of the cool room.
 Complete renewal of the lighting fixtures to LED.
 Installation electric car recharge point at the cooperative.
Finally, it should be pointed out that this project has pushed the Coop. Cambrils towards a new
strict environmental movement. After economic stabilization, the company had to realize the
importance of energy saving measures and energy efficiency.

5.

Innovation and demonstration value

Three top areas of innovation were recognized in this project
- A standardized process of energy crop selection
The creation of the “Manual on bio energy crops cultivation” will guide farmers not just in the
Mediterranean region but in the whole of Europe and even globally through the process of
identifying, assessing and selecting the most applicable energy crops for growth in underutilized
areas.
- Modelling and assessment of available refuse as biomass fuel
COOP2020 demonstrated the identification and evaluation of available organic refuse as biomass
potential. The resulting “Report on amount of organic waste and cultivated energy crops and its
efficiency” is available to be utilized for widespread use, aiding and implementing a circular
economy mindset.
- Implementation of the Eolic-Solar power system and smart-grid management system
Although Baiwind can claim responsibility for the eolic-solar power system and Atres80 is the
mastermind behind the Micro Smartgrid management system, COOP2020 was the first public
application incorporating the two to result in an (optionally) standalone system maximizing
efficient utilization of available energy sources. Once the design and manufacturing process is
fortified, this technology has the ability to become revolutionary in markets around the world
seeking out progressive alternative energy solutions.

6.

Long term indicators of the project success

The initial indication of project success in the long term will be continued cost and energy savings
based on the improvements made at Coop Cambrils and with the involved farmers. The secondary
measure of success is continued environmental developments taken by Coop Cambrils and the
involved farmers on their own accord now that they have the mindset, education and proven
success to do so. The tertiary yet ultimate indicator of project success will be implementation of
the Cooperativa model demonstrated here, as well as the technologies employed at the Coop and
with the farmers, at Cooperatives both locally and worldwide.
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