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2. List of key-words and abbreviations
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3. Executive summary
With consumers and stakeholders placing an increased focus on environment, the EC released
the PEF method as a single metric to measure, display and benchmark the environmental
performance of products and the PEFCR with technical guidance for specific products. LifeRENDER has aimed at demonstrating under real conditions the technical, environmental and
economic feasibility of an innovative web tool enabling the realization of PEF and PEFCRcompliant studies by Dairy SMEs and the identification of focused environmental measures.
This report describes the technical achievements reached during Life RENDER execution, as
well as a summary of the financial status at the end of the project. The Financial Status assesses
the costs incurred from the start date to 30/09/2021, except for Deloitte and CLS whose
expenses are reported until 16/04/2019 and 31/01/2020 respectively (Effective dates of grant
agreement withdraws corresponding to Amendments N3 and N5 each in order).
In terms of PREPARATORY ACTIONS, within A1.1 - Review of the PEF methodology and
the PEFCR requirements that need to be integrated into the already existing LCA Web software
application, 136 modifications were identified to adapt the existing tool (user interface,
calculation engine and DDBB) to the requirements of PEF & Dairy PEFCR Guides (D1).
Within A1.2 - Update of Best Available Techniques, technologies and Management Practices,
the already existing DDBB was reviewed with up-to date Dairy Sector specific measures and
now includes 112 BAT Sheets aimed at increasing energy efficiency, reducing water
consumption, waste generation & emissions to water/air in Dairy Companies (D2).
Main outputs of A1.3 Selection of Pilot Products and Groups consist of 8 French dairy
companies recruited, covering 36 Pilot products of the 5 sub-categories established in the Dairy
PEFCR (D3). Later it will be explained that 2 companies could not complete the
experimentation process and that the final products analysed are 32.
With regards to the IMPLEMENTATION ACTIONS focused on the Development of the tools
(B1), the RENDER tool (D4 – D5) for the elaboration of PEF and PEFCR-compliant studies
by SMEs was released within B1.1 - Adjustment of the software application with the identified
additional requirements of the PEF and PEFCR.
Regarding B1.2 – Development and integration into the ICT application of a consistent
Database with best quality data according to PEF and PEFCR requirements available from
different sources, the EF-compliant datasets which populates the RENDER tool were collected
from the Nodes Providers pointed in the Dairy PEFCR and some gaps detected were covered
by modelling or adjusting several datasets: Aggregated Datasets modelled for the Distribution,
Use & End-of-life phase; Transportation datasets parametrised with required utilisation ratio
and fuel production and Production of packaging materials or packaging products datasets.
Finally, within B1.3 – Evaluation, Verification to Calculation Algorithms and optimization of
the software tool, the calculation engine of RENDER tool was tested: Functionality Testing of
the user interphase, Verification of intermediary results (LCI results) and Impacts Categories
calculations with SimaPro.
Regarding the Demonstration of methods and tools (B2), within B2.1 – Training Workshops,
the two training sessions with the representatives of the 8 Pilot Companies were executed (D6).
With regards to B2.2 – Demonstration of the developed PEF and PEFCR tool by the Pilot
Groups in the selected Food companies, finally 6 French dairy companies completed the
experimentation with the RENDER tool since two of the companies recruited had to leave the
process due to resource limitations to execute the tasks (D7).
Following the instructions provided in the Training Workshops, each Pilot Dairy Company,
with the Technical Assistance of an environmental expert of the Life RENDER Team, has
executed the PEF studies for the selected Pilot Products: PEF studies of 32 dairy products
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have been developed. The experience of dairy companies with the Dairy PEFCR and the
RENDER tool were collected to develop the Technical feasibility study (B4.1) of the
PEF/PEFCR approach and to feed the Policy Recommendation Paper (B4.5) to provide an
extended feedback on the implementation of PEF studies by SMEs. Also, based on the PEF
results obtained, the main environmental outcomes were analysed, in terms of Most Relevant
LCS, Characterised results and position respect to Benchmark and Single score.
Based on the results of PEF studies, 8 environmental measures for lowering the environmental
impacts of their products were identified by CLS and 2 have been implemented (Environmental
Monitoring System & Washing Tunnel of Cheese making equipment) in B2.3 –Implementation
of Environmental Measures and further PEF/PEFCR tests to assess the results achieved.
COVID-19 pandemic outbreak in March 2020 paralysed the implementation of the rest of
environmental measures in CLS and to ensure compliance with the objectives of the GA, an
Spanish Company was involved to demonstrate further environmental measures based on PEF
studies developed in B3.2 (Electrical Substation of 132/15 kv, LED lighting systems, Pretank
for Condensate Recovery, Oil-free air compressor, Water softening equipment in osmosis plant,
Industrial water storage capacity and Automation of Ice Water Basins).
In terms of Replication of the project approach at European Level (B3), a Replicability and
Transferability Plan has been delivered within B3.1 (D8). In B3.2 – Execution of the replication
tests, Technical showcases have been organised in Spain (Madrid), Portugal (Lisbon) and at
European level (Online) where entities from Greece, Slovenia, Italy, Spain and Portugal were
involved and 5 dairy companies were recruited to perform the replications. 10 PEF studies (D9)
were executed and information collected during the experimentation served to assess the
transferability potential of the PEF/PEFCR methods and RENDER tool to other MS (B4.2).
Strong efforts have been made to transfer the project outcomes to the European F&D sector in
the B3.3 (D10), to ensure the sustainability of the project results.
(1) Transfer to the Dairy Sector, through technical showcases for professionals.
(2) Transfer to other Food Sectors to encourage the development of sector specific PEFCR
tools: Olive Oil, Packed Water, Beer, Still and Sparkling Wine, Feed and Marine Fish.
(3) Transfer to other Countries to connect the methods and RENDER tool to European F&D
Associations that act as a bridge to Companies and Governmental Institutions and have a key
role as essential enablers to transfer the project concept to the industry.
(4) A Memorandum of Understanding (MoU) has been established with “SPES GEIE”,
grouping 9 European National Food & Drink Federations.
Regarding Evaluation of Results (B4), relevant feedback was collected from PEF practitioners
in B2 and B3 actions to develop the technical, economic (CBA) and environmental feasibility
studies within B4.1 (D11) and also to assess the transferability potential of the PEF methods
and RENDER tool to other MS in B4.2 (D12). The RENDER tool has been tuned and optimised
within the project based on the feedback received by the Pilot companies during the
experimentation in B2.2 and B3.2 as well as from other entities during the various technical
showcases (B4.3).
The Business Plan has been developed (B4.4 – D13), identifying and describing the potential
market of the RENDER tool, as well as the marketing strategy and the financials. The document
“Recommendations for potential policies implementing the Environmental Footprint Methods”
providing extended feedback on the main challenges found in the implementation of PEF
studies and specific recommendations to overcome them has been released ((B4.5 – D14). The
main conclusions have been shared with the EDA (Technical Secretariat of the Dairy PEFCR)
during a meeting in July 2021 and a joint document of LIFE RENDER recommendations,
together with the experience of other initiatives (PEFMED and INNOTRANSLAC), has been
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produced and shared as well with the EDA so that they can take into account the main
conclusions in the internal meetings they are having to decide on future evolutions of the Dairy
PEFCR.
In terms of MONITORING ACTIONS, within C.1 the Monitoring Plan (D15) to measure the
project effects was established, the initial situation assessed and the indicators established in
have been monitored within C.2 (environmental indicators – D16) and C.3 (socio-economic
indicators – D17). Further details will be provided in Section 7. An Updated table with the LIFE
project performance indicators is annexed to this Report.
DISSEMINATION ACTIONS have included the Definition of the Dissemination Plan and
Database with Target Audience (D1.1 – D18), the development of the web page (D1.2 – D19),
the deployment of the Notice Boards (D1.3 – D20) and the development of other dissemination
material (D1.4 – D21) including Brochures, Press Releases, Presentations, Twitter account,
Project and PEF Video, the Guide for the application of the PEF method in the dairy sector, the
Layman’s Report (D1.6 - D24) etc. Two workshops have been organised to disseminate the
progress and results of the project (D1.5 – D22&D23). Networking activities (D2 – D25) have
been organised with (1) Projects or relevant stakeholders involved in methodologies and tools
for the environmental assessment of products; (2) Projects engaged in the development of
environmental technologies, practices and management practices, (3) Institutions engaged in
the promotion and transfer of environmental methodologies and technologies and (4) Projects
related to the environmental performance in the F&D Sector.
Finally MANAGEMENT ACTIONS have included meeting organisations and project technical
and financial follow up complete the work carried out to date.
The main problem of technical nature during Life RENDER referred to the delay in the
approval of the Final Dairy PEFCR and in the release of the EF-compliant datasets by the nodes
providers that had an impact on the deployment of the verified RENDER tool.
Despite technical deviations occurred during the project execution, the project objectives and
expected results had been achieved.
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4. Introduction
Environmental problem/issue addressed: F&D Industry is a major contributor to the overall
pollution of Europe, being a major energy user (~10-15% of total energy in industrialized
countries) and a major user of water (~8% of all water used by the entire industrial sector). A
report of the Department for Environment, Food & Rural Affairs of the Government of UK on
“Environmental Impacts of Food Production and Consumption” indicates that dairy products
have the second highest environmental impacts in the sector with milk, cheese and butter
contributing in 4% to Global-warming potential and 13% to eutrophication.
Environmental impacts associated with a dairy processing industry are directly related to
consumption of water and energy, as well as the generation of waste and wastewater. Dairy
processing characteristically requires very large quantities of fresh water primarily used for
cleaning process equipment and work areas to maintain hygiene standards. With regards to
energy consumption, thermal energy in the form of steam is used for heat treatment processes
(pasteurisation, sterilisation, drying etc) and electricity is used for cooling and equipment
operation. In terms of effluent discharge, the dominant environmental problem caused by dairy
processing is the discharge of large quantities of liquid effluent with high organic load due to
the presence of milk components.
To address the big challenges of securing green growth on the path towards a greener economy
in Europe and to reach a sustainable working system, EuropeFoodDrink established in the
report “Environmental Sustainability Vision Towards 2030” the following objectives:
 Identify and tackle environmental hotspots through continuous interaction and long-term
contractual relationships with suppliers.
 Promote life-cycle thinking in how they do business as food and drink manufacturers, and
look beyond operations to improve resource efficiency along the food chain.
 Reduce waste and use natural resources more efficiently, not only as food producers but
also as responsible and innovative managers of inputs for other industries.
As a summary, decision support and management tools designed under a life-cycle thinking
approach are required to support F&D Companies in achieving the high standards of
environment protection since large number of challenges and the increasing complexity of
environmental problems often make it difficult to compare various alternative solutions and
prioritise between different urgent environmental problems.
Hypothesis to be demonstrated / verified by the project: In the framework of the EC
initiative ‘Building the Single Market for Green Products’ which aims to establish a common
definition of what an environmentally sustainable product is and to address the lack of consumer
trust in environmental claims, the EC proposed the adoption of the PEF as a multi-criteria
assessment of the environmental performance of a good or service throughout its life cycle. Life
RENDER has aimed at verifying the hypothesis that PEF methodology can help drive
environmental improvement internally and in business-to-business relations.
Description of the technical / methodological solution: The technical solution proposed by
Life RENDER is the Tool RENDER tool, a sectoral web calculation tool compliant with the
PEF and Dairy PEFCR methods for the determination/evaluation of the environmental footprint
of dairy products within the whole supply chain and the identification of focused Best Available
Techniques, Technologies and Management Practices to lower it. RENDER tool proposes a
model frame adapted to non-expert users; it’s attractive, intuitive and easy to handle and does
not require LCA Expertise.
Life-RENDER will assist F&D SMEs in achieving their objectives of improving the
environmental performance of their production processes under a life-cycle thinking approach
by provided a decision support tool specifically designed for SMEs.
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Expected results and environmental benefits: the economic, technical and environmental
feasibility of the Life RENDER approach has been validated through demonstration activities
in France and replication activities in Spain, Portugal and Greece.
During the demonstration activities, the environmental footprint of 32 dairy products have been
analysed in French Dairy companies while during the replication phase 10 additional dairy
products have been analysed in 5 different companies. Based on the PEF results 9
Environmental measures to lower the environmental footprint of analysed dairy products have
been implemented in CLS and the Spanish Company.
By identifying critical chain elements inducing higher environmental impacts in dairy products
and by identifying environmental measures, the environmental indicators expected were:
 Prevention of 10% of water consumption and 10% of wastewater generation.
 Prevention of 15% of energy consumption (electricity and gas),
 Prevention of 5% of waste generation.
 Prevention of 84 tonnes/year of CO2 emissions during the project implementation
By lowering operating costs of participating Dairy companies and improving their market
penetration, a 10% of reduction in the cost per ton of dairy product manufactured was expected.
Life RENDER aimed at promoting the implementation of the PEF concept at European level
as key tool to assess and to communicate life cycle environmental performance to business
consumers and stakeholders. For this purpose, Life RENDER expected to transfer the project
outcomes to 20 European F&D Federation and to reach at least 100 entities during the different
activities in Portugal, Spain and France and train them in the use of the PEF
Methodologies/Tools.
A sound analysis of the achieved environmental and socio-economic indicators are included in
Section 7 of the present report.
Expected longer term results: During the transition period that is still in force, the EC is
assessing whether the PEF and PEFCR methods released are successful in view of being
integrated into existing or new instruments to improve the environmental performance of
products on the EU market. The large demonstration of the PEF method and supporting tools
developed with a total of 11 companies from 4 different European countries in Life RENDER,
has allowed to collect extended feedback from the F&D sector of the PEF method approach.
All this information collected and the main recommendations from both the dairy sector and
the environmental experts involved in the Life RENDER experimentation, has been shared with
the main actors involved in the development of the Dairy PEFCR, with the aim of ensuring that
future evolutions of the method are even closer to the needs of the F&D Industry.
With regards to the replicability and transferability of the proposed approach, the replicability
potential of Life RENDER is mainly linked on the fact that the tool developed integrate a
methodological approach specifically designed by the EC to be used by dairy companies all
over the EU.
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5. Administrative part
Project Management Team: The following figure shows the organizational chart of the Life
RENDER project considering the Amendments Approved (further details below in this
section).
Figure 1 – Project Management Chart.

Project Management Actions: Project (face-to-face and online) meetings have been regularly
organised to track the work progress and discuss project details. Additional management actions
include:
- Development of a Management Plan setting the procedures to ensure the successful
management and achievement of Project’s Objectives.
- Formalisation of the Partnership Agreement among the coordinator and the partners.
- Technical and Financial reporting according to the established schecule.
- Distribution of the funds received from the EC among the partners upon signature of the
Partnership Agreement and upon delivery of the First Technical Report, Midterm Report,
Second Technical Report and Final Report. Upon approval by the Agency of the Final Report
and the payment of the funds from the Agency to INKOA, a forecast payment equivalent to the
balance specified in Article 11.2 shall be paid to the associated beneficiaries.
Communication with the Agency and Monitoring team: 5 Review Meetings have been
organised during the execution of the Life RENDER project to review the technical and
financial progresses as well as the main difficulties encountered. In addition, a fluid
communication has been established with both the NEEMO Monitor and the Agency to
promptly comment on events related to the development of the project.
Changes to the Grant Agreement. (CONFIDENTIAL)
Other Administrative Remarks: Not Applicable
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6. Technical part
6.1. Technical Progress per action
6.1.1. A. PREPARATORY ACTIONS
Action A.1 – Preparatory activities for the demonstration activities supporting the European
Environmental Footprint Methodology promotion.
Status of the action: Completed
Foreseen start date: 04/09/2017
Actual start date: 04/09/2017
Foreseen end date: 31/12/2017
Anticipated end date: 20/07/2018
Due deliverables:
- D1 - Report on Adjustments to the software Application according to PEF and PEFCR requirements.
- D2 - Database on Best Available Techniques and Management Practices.
- D3 - Pilot Groups and Management Procedures,
Action A1.1 – Review of the PEF methodology and the PEFCR requirements that need to
be integrated into the already existing LCA Web software application
Progress achieved under the action: More than 136 modifications and the corresponding
propositions of adjustment of the existing LCA software application have been identified to
adapt it to the requirements of both the PEF Guide and the PEFCR for Dairy products. Each
modification has been qualified according to the level of priority (79 with high priority, 38 with
intermediate priority and 19 with low priority). The modifications identified have an impact on
the user interface, the calculation engine and the databases of the LCA tool. In particular, the
following elements have been identified as particularly critical regarding the tool adjustment:
 The adjustment of the LCA software’s scope in terms of products coverage.
 Compliant and specific functional units must be implemented for each product category.
 The environmental impact categories assessed have to be revised in order to comply with
the recommendations of the PEF guide and the PEFCR for Dairy products,
 Substantial modifications have to be implemented regarding the “Inventory” module of the
LCA software in order to comply with the life cycle steps of the products as defined in the
PEFCR for Dairy products
 Implementation of the Data Quality Rating (DQR) for the quality assessment of processes
and of the overall PEF studies which will be performed thanks to the tool.
Milestone “Revised Functional Requirements of the Web Software Tool” has been achieved.
Main issues during task implementation: The first issue, independent of the Life-RENDER
context, concerned the delay in the approval of the final version of the Dairy PEFCR Guidance
(April 2018). Consequently, A.1.1 has been implemented from M1 to M11, entailing a 7 month
delay in its completion. This delay also impacts the timetable of Task B 1.1.
The second issue concerns a technical aspect of the PEF methodology: the Partners spent a
significant amount of time to interpret and fully understand the requirements of the PEF Guide
and the Dairy PEFCR, especially the Data Quality Rating: three dedicated workshops were
organized with the Project partners and some exchanges with the joint Research Centre of the
European Commission were made in order to clarify how to implement the DQR.
Action A1.2 – Update of Best Available Techniques, Technologies and Management
Practices
Progress achieved under the action: The database on Best Available Techniques of the already
existing tool has been updated with 112 BAT Sheets based mainly on the FDM BREF draft
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dating from April 2018 and EU-MERCI project focusing on energy efficiency Best Available
Techniques. A prospection of source of BAT was carried out with the objective to reach a high
level of exhaustibility.
The current database achievements in terms of number of BAT sheet by subjects are: 9
Techniques on General environmental performance, 24 Techniques to increase energy
efficiency, 18 to reduce water consumption, 10 to reduce waste, 37 to treat wastewater, 1 to
reduce emissions to water and 13 to reduce emissions to air. A selection of BATs was achieved
by focusing on techniques related to Dairy Sector. However, some multi-sector BATs were
implemented in the database notably for “Techniques to treat wastewater” section in order to
provide as much as information possible for the final user.
Main issues during task implementation: There are not specific problems related to this task.
Action A1.3 – Selection of Pilot Products and Groups
Progress achieved under the action: To ensure a sound demonstration of Life RENDER
approach in French dairy industry, 8 dairy companies have been recruited (4 SMEs and 4 large
companies), covering 36 Pilot products of the 4 different sub-categories established in the Dairy
PEFCR (Liquid milk, Dried whey products, Cheeses, Fermented milk products and Butterfat
products). Finally 2 of the dairy companies have not been able to complete the experimentation
with the RENDER tool due to resource limitations and therefore final products analysed have
been 32.
Concerning the selection of Pilot products, it was decided to include dairy products that the
Technical Secretariat of the Dairy PEFCR had excluded of the scope of the Dairy PEFCR due
to procedural constraints. Life RENDER Team took this decision to experiment these particular
cases and provide relevant information to the Technical Secretariat about the issues to extend
the PEFCR scope to other dairy products. Dairy products other than the ones listed as out of the
scope of the Dairy PEFCR haven been prioritized for the RENDER Pilot Tests.
Milestone “Defined Pilot Group Procedures” has been achieved.
Main issues during task implementation: Life RENDER team decided to delay the recruitment
process until March 2018 since in a first approach done in November 2017 it was found that no
dairy company committed to participate in the project so far in advance regarding the pilot tests.
The second issue was to find an SME company producing whey powder in France. As there is
not such a company, it was decided to extend the scope of recruitement toward larger companies
(Entremont) to cover the PEF studies of Dried whey products subcategories.
6.1.2. B. IMPLEMENTATION ACTIONS
Action B.1 – Development of the tools supporting the elaboration of PEF and PEFCR-compliant
studies by Small and Medium Enterprises.
Status of the action: Completed
Foreseen start date: 01/01/2018
Actual start date: 06/11/2018
Foreseen end date: 29/06/2018
Anticipated end date: 30/09/2019
Due deliverables:
- D4 – Software Application integrating a consistent Database.
- D5 – Operation manual and demonstration video.
Action B1.1 – Adjustment of the software application with the identified additional
requirements of the PEF and PEFCR.
Progress achieved under the action: Initial steps of this action included the definition of the
technical and functional specifications of the software tool, including the adaptation of the
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application structure, the redesign of the user interface and the Reorganization and restructuring
of the database.
Two different formats of the RENDER tool have been deployed: RENDER Excel Tool and
RENDER Web Application. While only the web version is intended to be deployed during the
demonstration/replication phase with the Pilot Dairy companies, the RENDER Excel Tool is
being used internally to support the Web Software application in terms of the development of
the user interface as well as a mean to better understand the PEF calculations.
The web-based Life RENDER tool was developed using Visual Basic.Net, on Visual Studio
2010 and the application runs on a server: MySQL v.5.7.22 - PostgreSQL v.9.2.23.
With RENDER tool the environmental performance is assessed for the overall value chain of
dairy products including the default steps established by the Dairy PEFCR that are relevant for
the products that the SME sells on the market. Each PEF study is composed of the following
sections, in line with the recommendations of the guidelines of the EC:
 General Information of the company and the Product under study.
 Goal and Scope helps to present the reason for the study and how it will be conducted in
a consistent manner and to define the Functional Unit of the Product under study.
 Inventory enables to quantify the inputs (extraction of raw materials etc.) and the outputs
(emissions of pollutants, etc.) from the unit of analysis.
 Results analyses the 18 impact categories listed in the Dairy PEFCR and identifies the
most relevant LCS and processes according to the instructions provided.
 Data Quality Rating focuses on the evaluation of the data quality of the PEF Study
considering the instructions provided in the Dairy PEFCR.
 Interpretation describes a number of checks to test whether conclusions are adequately
supported by the data used.
 PEF Study Report, structured based on the recommendations of Dairy PEFCR and
recalling the information of previous sections, is downloadable and printable by the user.
 BAT, based on the PEF Study Results, proposes a set of Best Available Technologies,
Techniques and Management Practices.
A detailed description of all the functionalities of the Life RENDER Web application is
included in D5 – Operation Manual (MANUEL D'UTILISATION DU LOGICIEL RENDER).
Different challenges were faced at the time of designing and developing the software tool,
starting with the necessity of being compliant with the Dairy PEFCR requirements while
adapting the tool to Food SMEs non-expert users in Life Cycle Analysis. An Intuitive Web
based Application has been developed, specifically tailored to the requirements and capabilities
of SMEs, and flexible enough to accommodate different products and production processes.
Being the collection of data for the definition of their Resource Use and Emissions Profile
(Inventory Section) a key issue when performing a PEF Study, Life RENDER has focused on
simplifying the identification of system inputs / outputs and information requirements to the
user by requesting information that is easy to identify by the user and relevant to the
environmental assessment. This approach also helps reducing the risk of errors in the
calculation by avoiding that the user has to refer the inputs/outputs data to the Functional Unit.
Another challenge was to implement a large number of specific situations contemplated in the
Dairy PEFCR rules in a “generic” calculation tool as RENDER software. As an example, the
Dairy Processing LCS of the Inventory Section contemplates 3 situations of allocations,
according to the specific situation of the dairy unit.
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 Situation A - Detailed inputs/outputs data are available on Specific Processes Energy
use and materials (other than raw milk) and emissions at the factory shall be allocated to
specific processing stages and product flows.
 Situation B – Detailed inputs/outputs data are available on some processes and
coproducts, while other data are available at the dairy unit level: detailed process and
coproduct data shall be assigned to specific products first, subtract assigned detailed
process and coproduct data from the factory total and then allocate the remainder based on
milk solids.
 Situation C - Inputs/outputs Data is only available at the company or dairy unit level:
i.e. only the inputs (e.g. raw milk, energy) and the outputs (e.g. various dairy products) of
the entire operation are known.
Main issues during task implementation: As this task is directly fed by the results of A1.1, the
start of the readjustment tasks in the software was postponed to the same extent as A1.1.
Moreover, EF-compliant datasets were made available by the nodes providers in November
2018 when it was found that: (1) Datasets were only made available in xml format and therefore
the database of the RENDER tool needed to be modified, (2) the aggregated datasets are not
included in the Nodes and therefore it was necessary to model them with a commercial LCA
software and (3) the LCI for some ingredients were missing (Cream, Skimmed milk, Butter,
Buttermilk and Whole milk powder). During the last phases of development, a series of
functional requirements not considered initially were identified (3 Allocation Situations and
On-site Electricity generation), which also impacted the RENDER web tool deployment.
These issues had an impact on the release of the final version of the RENDER web tool (B1.1)
completed in September 2019. The main technical challenges faced during the development of
the RENDER tools have been already described in detail.
Action B1.2 – Development and integration into the ICT application of a consistent
Database with best quality data according to PEF and PEFCR requirements available
from different sources
Progress achieved under the action: The objective of Task B.1.2 is to develop a consistent Life
Cycle Inventories (also referred to as “datasets” in this document) database to be implemented
into the RENDER tool, compliant with the quality requirements of the PEF and Dairy PEFCR.
All the currents Dairy PEFCR compliant datasets from the different nodes were collected and
extracted from the nodes providers (Thinkstep, Quantis and Ecoinvent).
In addition to the “basic” extraction of the impact factors of the EF compliant datasets, it was
necessary to perform several dataset modelling or adjustments in order to comply with the
requirements of the PEFCR dairy. The adjustment and modelling are listed below:
Modelling of the “Aggregated Datasets”: Some datasets required to perform a PEF study of
a dairy product are “aggregated”, and needed to be modelled by combining “activity data”
provided in the Dairy PEFCR and EF compliant datasets. Modelled aggregated datasets
developed include:
 Modelled datasets for the Distribution phase : 8 datasets for the process “storage at
distribution centre” (storage at ambient temperature, storage refrigerated, each dataset
derived for EU28, France, Portugal and Spain), 8 datasets for the process “storage at retail
store” (same declinations than for “storage at distribution centre)
 Modelled datasets for the Use phase: 4 datasets for “dishwashing at consumer home”
(EU28, France, Spain and Portugal) and 4 datasets for “Storage at home, fridge”;
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 Modelled datasets for the End-of-life phase according to the CFF formula required by the
PEF/OEF Guidance 6.3: these aggregated datasets have also been parameterized according
to their country of end-of-life management, giving the user the possibility to choose between
Europe (EU-28+3), Spain, Portugal and France.100 end of life datasets of materials and
products were modelled to cover the needs of the RENDER database., each dataset derived
according to the 4 geographical areas required in Life RENDER project.
Transportation EF datasets: the EF Database 2.0 includes transportation datasets that needs
to be parametrised by the user of the datasets to comply with the specific requirements of each
PEFCR. For the Dairy PEFCR, IEIC had to parametrized 26 datasets with the default utilisation
ratio (64%) required in the Dairy PEFCR and the required fuel production dataset.
Production of Packaging material: almost 60 datasets of production of packaging materials
or packaging products have been implemented in the RENDER datasets.
Main issues during task implementation:
 The accessibility of the EF-compliant datasets via the nodes: Datasets were made available
by the nodes providers in November 2018.
 Lack of LCI for some dairy ingredient in the Nodes: Cream, Skimmed milk, Butter,
Buttermilk and Whole milk powder.
 Lack of Aggregated Datasets: Despite what was initially planned, no aggregated datasets
have been included in the nodes and hence it was necessary to model them with a
commercial LCA software using the default datasets and values required by the PEFCR.
 Some of the EF datasets are customizable datasets (i.e. some parameters of the datasets
can be changed by the user according to the specific requirements of the PEFCRs). As the
RENDER software does not allow the user to modify a dataset, the customizable datasets
has to be pre-parametrized within the project.
 Implementation of the dataset to the tool from the xml format: The LCI database of the
Render tool must be adapted to be able to use LCI datasets in xml.
Action B1.3 – Evaluation, Verification to Calculation Algorithms and optimization of the
software tool.
Progress achieved under the action: This task aimed at testing the calculation engine of the
RENDER web application.The validation included:
 Functionality Testing: to assess the user interphase and test the functionality of the
software tool. Various changes/optimisations were implemented and RENDER tool´s
functionality thus improved vastly after the initial functionality testing.
 Verification of intermediary results (Life Cycle Inventory) obtained by the RENDER tool
by comparing with the calculations done by the RENDER mock-up.
 Verification of calculation algorithms to verify that the environmental impact assessment
results of RENDER tool and SimaPro commercial software with same input data and same
background EF-compliant secondary database were comparable. A percentage difference
of <5 % was decided by the project group to be acceptable. The results obtained have
allowed the calculation algorithms of the RENDER tool to be verified.
Milestone “Software application for the realisation of PEF and PEFCR-compliant studies by
Dairy SMEs and integrating a consistent database with best quality data” has been achieved.
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Action B.2 – Demonstration of the PEF and PEFCR methodologies and tool for the evaluation of the
environmental footprint in the pilot groups.
Status of the action: Completed
Foreseen start date: 01/07/2018
Actual start date: 01/01/2019
Foreseen end date: 31/01/2020
Anticipated end date: 31/08/2021
Due deliverables:
- D6 – Report on Training Workshops.
- D7 – Report on Demonstration Activities, including individual reports for each of the 30 products
considered for analysis
Action B2.1 – Training Workshops
Progress achieved under the action: The strategy developed to train the Pilot Groups prior to
the demonstration activities consists in the organisation and performance of 2 different training
initiatives in each group intended to provide guidance to Pilot Companies on how to conduct a
Product Environmental Footprint study following the PEF and Dairy PEFCR Requirements
with the support of Life RENDER Tools.
Training sessions with all the dairy companies participating in the experimentation were
successfully organised; the following remarks should be mentioned:
 Previous LCA/PEF Knowledge of the participants in the training session is quite
heterogeneous, from entities that have previously done LCA studies to entities that have
never heard of LCA or PEF.
 On the overall, the intended uses of the Render tool by the industrials were to improve the
environmental footprint of their processes, to compare themselves with other producers and
maybe communicate the results of the environmental assessment to their clients. Moreover,
some of the companies are or expect to be standardized ISO14001 and as the new version
ISO14001 (2015) relates to the integration of a life cycle perspective in the environmental
management of companies, they perceive RENDER as an opportunity to better master the
life cycle thinking.
 Main doubts of the dairy Companies are related to data collection requirements: while the
complexity of the modelling can be impressive for beginners and the possibility of using
defaults data/datasets in the tool for secondary data reassures them, participants with high
environmental skills miss the opportunity of modelling for agricultural production.
 Another important issue addressed during the training sessions is the confidentiality of the
results obtained by the dairy companies during the execution of the PEF studies. Concrete
contents of the PEF Report to be provided by the dairy companies was agreed.
Main issues during task implementation: As this task is directly fed by the results of B1, the
beginning of the Training Phase was postponed to the same extent as B1. However, the
implementation of a training strategy in two phases minimised to a certain extent the impact of
the training delay since training in LCA and PEF methods has been advanced to reduce the time
necessary after the software deployment.
Action B2.2 – Demonstration of the developed PEF and PEFCR Tool by the Pilot Groups
in the selected Food Companies
Progress achieved under the action: To ensure a sound demonstration of Life RENDER
approach in the French dairy industry, 8 French dairy companies were recruited (4 SMEs
and 4 large companies) although 2 of the dairy companies have not been able to complete the
experimentation with the RENDER tool due to resource limitations to execute the tasks.
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Following the instructions provided during the Training Workshops, each Pilot Dairy
Company, with the Technical Assistance (via telephone or email) of an expert on environmental
assessment of the Life RENDER Team specifically designated for this purpose, has executed
the PEF studies for the selected Pilot Products.
During the experimentation with the RENDER tool, Product Environmental Footprint studies
of 32 dairy products have been developed by the dairy companies, covering 4 of the 5 different
sub-categories established in the Dairy PEFCR: Liquid milk, Dried whey products, Cheeses
and Butterfat products. PEF studies of different Fermented milk products have been executed
in Portugal to cover all the dairy subcategories of the Dairy PEFCR in the experimentation.
During the experimentation phase, it was sought to collect and analyse:
 The feedback on the experience of dairy companies with the Dairy PEFCR to develop
the Technical feasibility study (B4.1) that assesses the capability of the dairy companies
to collect data and to apply the PEF and PEFCR approach from a technical point of view.
This information has also served to provide a series of recommendations and an extended
feedback to Policy Makers on the implementation of PEF studies by SMEs. These
conclusions have been documented in the deliverable Policy Recommendation Paper
(B4.5) and shared with the European Dairy Association, Technical Secretariat of the Dairy
PEFCR, for them to take into account in future reviews of the methodology.
 The information on the experience of the dairy companies with the RENDER tool has
been used to optimize the tool according to the specific needs of the end users during the
development of the project and to propose future interventions once it is finished (B4.3).
Regarding the environmental results obtained from the PEF studies, we can highlight the
following conclusions:
 From the study emerges that the Raw Milk Supply is the source of the strongest impacts
(in 100% of the products analysed) compared to the other phases. Around 5.7 kg of milk is
needed to produce 1kg of 41% dry matter cheese, 17 kg of milk to produce 1kg of 84% dry
matter butter and 7 kg of milk to produce 1kg of 40% dry matter cream.
Milk production drives mainly the impact for, almost, all impact categories for all product
categories except for Ionising Radiation. However, we notice that for Ozone depletion,
Water use and Resource use (fossils) other life cycle stage have a significant impact even
for concentrated-milk product such as butterfat products or cheeses.
 Electricity consumption in Dairy Processing has a high contribution to Ionisation impact
category for all product categories, due to the specificity of French electric mix mainly
based on nuclear source. This consumption impact also significantly Resource use, energy
carriers (called Resource use, fossils in Render) because Uranium used in nuclear plants is
considered as an energetic resource.
On dairy processing, the processes related to energy production, in particular electricity and
thermal energy from gas can be consider a most relevant process for this step, as can water
consumption. For specific types of products, other processes can be considered as most
relevant processes, but this is mainly due to company choices rather than product type.
Dried whey products may use a high amount of acid and sodium hydroxide for the
regeneration of the cationic column during whey separation. This is this the only specificity
of product type.
 The single score varies greatly across the range of products studied but varies relatively
little within the same product category. The product with the highest single score has 12
times more impact than the product with the lowest single score.

Final Report LIFE16 ENV/ES/000173

16

On the other hand, within the same category, the variation between the product with the
lowest and the highest single score is at most 100% in the case of liquid milk and less that
50% for the others categories. This higher difference in liquid milk category is mainly due
to the inclusion of B to B milk in pilot products which are distributed to other dairy plants.
Thus, the boundaries of these milk are different from the others.
We notice than the ranking of product categories regarding the single score is (beginning
with the lower score): Milk < Creams < Cheeses < Butters < Whey powder. These results
show that the single score is led by the level of concentration of the dairy product. The more
the product is concentrated, the more it need milk to reach the same weight, and the higher
is the impact on the environment.
Figure 2 – Single score for Render pilot products for the common FU: 1kg.

Main issues during task implementation: the COVID-19 pandemic strongly impacted this task
since dairy companies involved in the experimentation prioritised the management of COVID
19 pandemic situation and therefore slowed down or even stopped their participation in Life
RENDER until the pandemic situation stabilised. The approval of the extension of the project
(Amendment N4) until September 2021 has allowed the successful completion of this task.
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Action B2.3 – Implementation of Environmental Measures and further PEF and PEFCR
tests to assess the results achieved
Progress achieved under the action: Based on the results (hotspots on environmental
performance) of the PEF studies executed with RENDER tool, B2.3 considers the
implementation of environmental measures for lowering the environmental impacts of products
analysed. Two dairy companies have been involved in this process by identifying and
implementing focused best available techniques, technologies and management practices
1- CLS: Focusing the analysing at Dairy Processing stage, the analysis of the single score per
flow shows that the most relevant processes in CLS are: Electricity Consumption, Thermal
energy from Natural Gas and Tap Water.
Figure 3 – Analysis of Single Score per Flow to determine most relevant processes in CLS.

(CONFIDENCIAL)
Based on this analysis, the following focused Environmental Measures were identified by
CLS:
Table 1 – Environmental measures identified and implemented by CLS

Environmental Monitoring System - Internal Procedures for Control,
Monitoring and Measurement of resources consumption and waste management
Washing Tunnel of Cheese making equipment
Replacing conventional low-efficiency light bulbs with LED lighting
Low pressure cleaning systems
Valve insulation to reduce heat losses of the pipe system
Increased drip surface during the cheese draining to improve whey recovery
Switching from a light fuel boiler to a gas boiler
Electromagnet system to optimise gas boiler

Water

Energy

Wastewater

Waste

x

x

x

x

x

x
x

x

x
x
x

x

x
x

Of all these selected measures, CLS has implemented 2 of them during the execution of the
project (Environmental Monitoring System and Washing Tunnel). COVID-19 pandemic
outbreak in March 2020 paralysed the implementation of the rest of environmental measures in
the company.
To ensure compliance with the objectives of the GA, a Spanish Company was involved to
demonstrate further environmental measures based on PEF studies.
2- SPANISH COMPANY: Going deeper at Dairy Processing stage to identify focused
environmental measures for this company, the analysis of the single score per flow shows that
the most relevant processes in this company are Electricity Consumption and Tap Water.
Figure 4 – Analysis of Single Score per Flow to determine most relevant processes in the Spanish Company.
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Based on the PEF Results, the Spanish Company has identified and implemented a total of 7
environmental measures that are listed in the following table:
Table 2 – Environmental measures identified and implemented by THE
Spanish Company

Electrical Substation of 132/15 kv
New lighting systems (LED technology)
Pretank for Condensate Recovery
Oil-free air compressor
Water softening equipment in osmosis plant
Expansion of the industrial water storage capacity
Automation of Ice Water Basin

Water

Energy

x
x
x
x
x

Wastewater

x
x
x

x

x

x

The environmental and economic indicators obtained derived from the implementation of
environmental measures are analyzed in the section 7 of this document.
Milestone “PEF and PEFCR software tool demonstrated under real conditions by the Pilot
Groups in the selected Food Companies” has been achieved.
Main issues during task implementation: The main issued face in this task is the withdrawal of
CLS of the project due to the impact that the crisis caused by COVID-19 pandemic had on its
activity. To ensure compliance with the objectives and indicators established in the GA, the
Spanish company has been contracted to demonstrate environmental measures based on the
PEF results obtained during the replication activities (B3.2). Despite these issues, the task has
been correctly implemented, managing to demonstrate the environmental benefit of 9 different
measures between CLS and the Spanish Company.

Action B.3 – Replication of the project approach at European Level.
Status of the action: Completed
Foreseen start date: 03/06/2019
Actual start date: 03/06/2019
Foreseen end date: 31/10/2020
Anticipated end date: 30/09/2021
Due deliverables:
- D8 - Replicability and Transferability Plan.
- D9 - Report on PEF and PEFCR-compliant studies in Spain and Portugal.
- D10 – Report on the Replicability and Transferability actions
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Action B3.1 – Replicability and Transferability Plan
Progress achieved under the action: A Replicability and Transferability Plan has been
developed proposing a framework supporting the replication and transfer of the project
outcomes, technical knowledge, problems encountered and lessons learned during and after the
project to other European countries, giving priority to main producers (Germany, France,
Poland, the Netherlands, Italy and Spain that together account for almost 70% of the EU
production). Replication activities also considers the transfer of project results to other F&D
sectors, with special focus on those ones with an existing PEFCR (Beer, Coffee, Marine Fish,
Meat, Olive Oil, Packed Water, pasta and Wine).
Action B3.2 – Replicability Tests
Progress achieved under the action: Being demonstrated the effectiveness of RENDER tools
supporting the realisation of PEF and PEFCR-compliant studies in 8 French Dairy Companies
(B.2), the Replication phase aims to assess the replicability potential of the methods and the
developed RENDER tool in other European countries. For this purpose, additional tests have
been executed in Spain, Portugal and Greece.
Technical showcases have been organised in Spain (Madrid – November 2019), Portugal
(Lisbon - January 2020) and at European level (June 2021) to showcase RENDER tool features
and recruit companies for experimentation.
7 European dairy companies were recruited (2 Spanish, 4 Portuguese and 1 Greek) although
2 of the dairy companies, due to extraordinary circumstances, had to abandon the
experimentation process after receiving the training courses.
Following the instructions provided during the online Training Workshops organised with the
different companies, 10 dairy products were analysed by the companies with the support of
the Life RENDER environmental experts. The PEF studies developed by the companies during
the replication phase cover 4 of the 5 product categories considered in the Dairy PEFCR: Liquid
milk, Dried Whey Products, Fermented Milk Products and Butterfat products.
During the replication phase, it was sought to collect and analyse:
 The feedback on the experience of dairy companies with the Dairy PEFCR, together
with the results obtained during the demonstration process in France, to develop the
technical feasibility studies (B4.1), to provide policy recommendations on the
implementation of PEF studies by SMEs (B4.5) and to assess the Transferability Potential
of the project approach to other Member States (B4.2).
 The experience of the dairy companies with the RENDER tool to optimize the tool (B4.3).
The replicability potential of Life RENDER to EU MS is mainly linked on the fact that the tools
developed integrate a methodological approach specifically designed by the EC to be used by
dairy companies all over the EU. The developed tools integrate all the requirements established
in the PEF and Dairy PEFCR guidelines released by EC that aim at providing a common
framework to measure and communicate the life cycle environmental performance of products
and organisations within the EU.
However, some methodological gaps have been detected that hinder the wide replication of the
Dairy PEFCR across European countries: Scope of the Dairy PEFCR (Only cow's milk and its
derived products are considered within the scope of the current Dairy PEFCR), Low
geographical representativeness of the EF package datasets for milk production systems and of
the end-of-life scenarios and the Benchmark.
A detailed description of the results is included in the description of B4.2 of this document.
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Main issues during task implementation: as described in B2.2 the COVID-19 pandemic strongly
impacted the work of the dairy companies in the replication phase but the approval of the project
extension until September 2021 has allowed the successful completion of this task.
Action B3.3 – Transfer of Project Outcomes to European Food and Drink Associations
Progress achieved under the action: This action aims at connecting the PEF tools to transition
partners: European Food & Drink Associations acting as a bridge to the Companies and
Governmental Institutions and as essential enablers to transfer the project concept to industry.
Different strategies have been considered to ensure the transfer of project outcomes and
therefore the sustainability of the project actions:
 Transfer project outcomes to the Dairy Sector by directly transferring results to different
entities (e.g. Syndicat Ossau-Iraty, Cooperativas Lácteas Unidas etc), by organising further
Technical Showcases (e.g. Journée technique ACTALIA Produits laitiers) and by
integrating the project outcomes and demonstration aspects into Training and Promotional
activities of the project partners (e.g. Environmental Performance Serving Dairy
Businesses training course of ACTALIA to support companies on how to differentiate by
including environmental performance in their business strategy).
 Transfer project outcomes to other Food Sectors to share our experiences and encourage
other sectors to develop and experiment sector specific PEFCR tools. The following food
sectors have been addressed: Olive Oil (CITOLIVA), Packed Water (ANEABE has
developed its own tool for their members), Beer (Brasseurs de France is developing a
specific tool), Still and Sparkling Wine (FEV), Feed for food producing animals (IACA)
and Marine Fish with PEFCR under development (ANFACO-CECOPESCA).
 Transfer project outcomes to other countries through European food and drink
associations. The objective is to connect the PEF and PEFCR supporting tools to transition
partners represented by European F&D Associations that act as a bridge to the F&D
Companies and to Governmental Institutions and have a key role as essential enablers to
transfer the project concept to the industry.
Life RENDER results have been presented in different events attended by policy makers,
private companies, sectorial associations, research institutions etc (e.g. Dairy Sector
Working Group of the ETP Food for Life Spain, Annual Meetings of the National Food
Technology Platforms and of FoodDrinkEurope).
The Project and tool (including manuals) has been presented in bilateral meetings to
FEDERALIMENTARE (IT), SEVT (GR) and GZS (SI), national federations involved in
the testing of the Dairy PEFCR in the PEFMED project.
Main topics addressed were: (1) Difficulties encountered and feedback from companies by
using a sector specific tool, (2) Management of support to end user companies, (3) Benefits
and drawbacks of EF database compared to National Databases (if available) and (4)
Possibility to use these tools to experiment an environmental labelling to display on
products.
Finally, a Memorandum of Understanding (MoU) has been established for the provision by
INKOA and ACTALIA of the RENDER Tool and Training Course on the “Environmental
Performance Serving Dairy Businesses” for entities belonging to the signatory entities
(Federations and Associations) under special conditions. A MoU has been signed with “SPES
GEIE”, grouping 9 European National Food & Drink Federations
Milestone “Project Outcomes transferred at European level among Food Companies and Food
and Drink Associations” has been achieved.
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Action B.4 – Evaluation of Results obtained during the Demonstration and Replication tests.
Status of the action: Started
Foreseen start date: 01/05/2019
Actual start date: 01/01/2019
Foreseen end date: 30/11/2020
Anticipated end date: 30/11/2020
Due deliverables:
- D11 - Technical, environmental and economic feasibility studies
- D12 - Transferability potential of the project approach to other Member States
- D13 - Business Plan
- D14 - Recommendations for potential policies implementing the Environmental Footprint methods.
Action B4.1 - Consultation Process with Pilot Groups during demonstration and
replication tests.
Progress achieved under the action: The objective is to determine the technical, economic and
environmental feasibility of the proposed approach based on the data and feedback collected
during the demonstration and replication activities with European dairy companies.
The Technical Feasibility assesses the capability of the dairy companies involved in the
Demonstration and Replication to apply the PEF and PEFCR approach from a technical point
of view to assess the environmental performance of dairy products. The main conclusions are:
 The credibility of PEF studies is highly determined by the Life Cycle Data that must be of
high quality. To support this, the PEFCR establishes the rules of the life cycle data to be
used. The main difficulties found by the pilot dairy companies refer to:
o Raw Milk Supply: Dealing with livestock system inventories
o Dairy Processing Stage: Lack of guidelines for “mass balance” looping and dealing
with multi-site approach, with co-products and allocation at process stages, with cutoff point for waste and with Industrial wastewater treatment and COD.
o Distribution: Definition of Local and Intracontinental in Distribution phase.
 Still some methodological gaps remain, mainly related to Dairy and Non-dairy Ingredients,
Energy (Heat from wood pellets), Packaging, Transports and Waste scenario.
The Environmental feasibility examines whether the PEF method is suitable for assessing the
environmental impact of the products and for identifying improvement opportunities to enhance
the environmental footprint of analysed products. In general, the PEF methodology is
appreciated to assess environmental impact of the products because it provides a good set of
baseline data to consider LCS for which the company has little or no data to make assumptions.
The PEF method is also well detailed by LCS and provides a free database. The sectoral
methodological guides provide each company with its own data collection framework.
However, the PEF method is still quite close to the ISO 14040 and 14044 LCA standards, which
can make it difficult for uninitiated users to learn. Furthermore, the use of the PEF database
and associated calculation methods requires the use of specialised LCA software (e.g. SimaPro)
which can be complex to use and to identify the data to be entered. Life RENDER goes beyond
these problems by providing a turnkey tool that allows:
 Greatly facilitate the identification of data to be collected by providing a framework and a
user-friendly design
 Facilitating data entry and secondary data selection with separate sections for each stage of
the life cycle
 Helping in the exploitation of results through the creation of graphs and data tables via
sections dedicated to the analysis and exploitation of the results
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 Enables the identification of areas for improvement by helping to identify the main
environmental hotspots and by providing various documents such as BATs
With regards to the Economic Feasibility, the CBA aims to demonstrate that the RENDER
approach deployed within the project is financially viable and that they can be sustained also
after the end of the project from a business perspective. Benefits and costs derived of the
RENDER approach have been examined to determine the cost-effectiveness and the feasibility
to obtain profit to implement the proposed decision support system on the management of
environmental aspects in F&D companies.
To develop this CBA the Life RENDER team used the costs and benefits data obtained in a real
scenario represented by CLS. The costs considered included:
 RENDER software licence, Internal Human resources dedicated to the execution of PEF
studies and expenses of Consultancy Services for training and to support data collection.
 Capital Investment Costs and Personnel Costs (Installation + Staff Training + Maintenance)
related to the implementation of focused environmental practices
The savings considered have been: (1) Energy Consumption, including electricity of the waste
water treatment plant, (2) Water Consumption and (3) Solid Waste Treatment.
The CBA of CLS confirms that the first deployment phase carried out in 2018, benefits can be
obtained in year 2 after the Life RENDER concept implementation (Net Benefit of 2020 =
CONFIDENTIAL), being the payback period 2 years.
Table 3 – Cost and Benefit Analysis of Life RENDER approach implementation in CLS.

Year 0 - 2018
Year 1 - 2019
Year 2 – 2020

Total Net Costs
CONFIDENTIAL
CONFIDENTIAL
CONFIDENTIAL

Life RENDER payback period is totally reasonable and meets the usual payback period for
investments in small and medium businesses in the sector that is 24-36 months.
Action B4.2 – Assessment of the transferability potential to other Member States
Progress achieved under the action: The replicability potential of Life RENDER to EU Member
States is mainly linked on the fact that the tools developed integrate a methodological approach
specifically designed by the EC to be used by dairy companies all over the European Union.
The developed tools integrate all the requirements established in the PEF and Dairy PEFCR
guidelines released by EC that aim at providing a common framework to measure and
communicate the life cycle environmental performance of products and organisations within
the EU.
The main points detected in the Dairy PEFCR that can impact its transferability potential to
other Member States are:
 Scope of the Dairy PEFCR: Only cow's milk and its derived products are considered
within the scope of the current Dairy PEFCR. Whilst cows' milk is the major milk used by
EU dairies, in several MS other milks contribute significantly to milk production. In Greece,
Cyprus and Spain other milks contribute significantly (more than 10%) to milk production.
 EF Database: the main limitation found by Italian and Spanish companies is precisely
related to the Geographical scope of the datasets available through the EF REFERENCE
PACKAGE 3.0. To ensure the replicability of the tool across all EU members, the database
still needs further development.
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In this regard, the main limitation found is the datasets available to cover Raw Milk
Production since the EF REFERENCE PACKAGE 3.0 provides datasets with limited
National Geographical Scope. Most of the datasets represents mainly the Global, the EU
(EU28), France, Italy, Germany, Netherlands and UK situations. The rest of the countries
of the European Union do not have specific datasets to cover the Raw Milk Supply.
While milk is produced in all MS, farm sizes and structure, yields and types of farming
(including the level of specialisation) vary widely across Europe, and therefore as well the
environmental footprint per kg of product. Both Spanish and Italian companies commented
that using the default datasets offered by the Dairy PEFCR methodology could bias the final
results of the study since the production of raw milk is the phase that has the greatest impact
on the different indicators. Therefore it is strongly recommended to widen the Geographical
scope of the cow milk datasets to ensure the replicability of the Dairy PEFCR method and
the RENDER tool in all the MS.
Another relevant mention in this regard was made about the End-of-life scenarios
considered in the database: there is a limitation of the Dairy PEFCR methodology itself in
terms of the evaluation of the end of life of plastics since in only one case a percentage of
recycling is considered in the management of this waste. Therefore different scenarios
regarding the country in which the recycling is executed should be considered.
The Annex 6 of the PEFCR Dairy provides a list of various “aggregated datasets” required
to build the full life cycle of the products covered. The Geographical Scope of the Default
dataset proposed to model the end-of-life aggregated datasets are EU-28, EU-28+EFTA or
EU-28+3 and only one share of recycling, incineration with energy recovery and landfill is
proposed for each material while it varies significantly among EU countries. Within Life
RENDER these aggregated datasets have been parameterized according to their country of
end-of-life management, giving the user the possibility to choose between Europe (EU28+3), Spain, Portugal and France and different treatment shares. These parametrization
should be extended to other countries to ensure the replicability of the method and tool.
Action B4.3 – Tuning of the developed tools.
Progress achieved under the action: Based on the feedback received from the dairy companies
during the demonstration and replication activities, different optimisations have being
implemented: optimization of results visualisation, implementation of parameterized datasets
with the consequent changes in the configuration of different screens, optimisation in the
calculation of the amount of Raw Milk per Functional Unit etc.
Action B4.4 – Development of the Business Plan.
Progress achieved under the action: A Business Plan has been produced, identifying and
describing the potential market, as well as the marketing strategy of the project outputs and the
financials.
The first part of the document, Business Description, includes an internal analysis of INKOA,
owner of RENDER Tool and main commercialising entity of the project, including a description
of the nature of the business and a review of their distinctive competences. However, an
Exploitation Agreement will be formalised among the Life RENDER partners with replication
potential in order to ensure a fruitful market uptake of the project developments, creating this
way a community of resellers and distributors.
Moreover, the products and services proposed in the framework of this Business Plan are also
described in this section. The main product proposed by Life RENDER is a Web Application
integrating the PEF and PEFCR methods for the determination/evaluation of the environmental
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footprint of dairy products within the whole supply chain. The software application integrates
an EF-compliant RENDER Life Cycle Database compliant with the quality requirements of
the PEF guide and Dairy PEFCR and the RENDER Best Available Techniques Database (BAT)
with 112 Best Available Techniques Sheets aimed at increasing energy efficiency, reducing
water consumption, waste generation and emissions to water/air and treating wastewater in
Dairy Companies.
The Market Analysis of the Business Plan, includes a detailed description of the market we
intend to enter, including information on the project market, the market structure, size,
characteristics and trends which is follow by the identification of the target markets and the
market segments for which the marketing strategies will be directed.
The main target market for the commercialisation of the tool is European Dairy Processing
Companies, especially SMEs, manufacturing cow milk dairy products belonging to any of the
5 dairy categories considered within the Dairy PEFCR: Liquid Milk, Dried whey products,
Cheeses, Fermented milk products and Butterfat products. However, RENDER Web
Application also enables the execution of studies of dairy products out of the scope of the Dairy
Product (e.g. Cream) even if the results obtained cannot be claimed as PEF-compliant. The first
market strategies will focus on the Dairy SMEs (cow milk) belonging to France, Spain and
Portugal, countries where the RENDER tool has been validated during the project execution.
This section also analyses the main competitors for the RENDER Tool represented by software
applications enabling the analysis of the environmental footprint of products and processes.
There are a large number of LCA softwares but there is a very limited number of products in
the market supporting the development of PEF compliant studies and even more limited number
of applications that allow the development of PEFCR compliant studies for the dairy sector.
The analysis of competitions is based on a screening of the different commercial LCA tools
based on the following selection criterions:
 The tool should contain the PEF Requirements (Product Environmental Footprint (PEF)
Guide - Deliverable 2 and 4A of the Administrative Arrangement between DG Environment
and the Joint Research Centre No N 070307/2009/552517, including Amendment No 1
from December 2010). Also, tools that integrate the PEFCR for Dairy Products (Version
1.0 accepted by the EF steering committee on 19 April 2018) have been analysed analysed.
 The tool should contain the EF reference package with the EF compliant LCI Datasets
released by the EC to support the calculation of the Environmental Indicators. Those tools
that integrate other sources of dairy-specific secondary datasets will also be analysed.
 The tool should allow carrying out simplified studies, i.e. being usable for non-LCA experts
The strengths and weaknesses of the different tools analysed (GaBi Software, SimaPro
software, Umberto LCA+, CalcPEF Dairy, PMT_01 tool and EDSS tool) compared to the
features of the RENDER tool are discussed in detail in the Business Plan. In conclusion, the
RENDER software meets all the tool requirements expected by a non-expert dairy user and has
the following advantages comparing to the analysed solutions:
 Due to the complexity of the existing LCA software, most of them are rarely used directly
by the SMEs, but rather as a consultancy service of external experts. The simplicity of
RENDER tool, guiding users in the modelling of the systems, can be used by non-expert
LCA/PEF practitioners.
 An initial analysis of the existing LCA software tools shows that there currently no tools
that meet the specific needs addressed in the project, which are a simplified LCA tool
integrating the PEFCR and extensible to the whole Europe.
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The market strategies adopted to increase the competitive advantage of the proposed products
are explained in Section Marketing Strategies. A single price will be established for the whole
RENDER tool, not offering a breakdown of costs in modules etc. Being an online software
application, only the Licence Costs are considered. The costs of the software, sold as a SaaS,
will be paid only one time at the beginning of the implementation, setting a difference with
similar applications whose licenses have to be updated each year or each two years. Two
distribution channels have been selected to market the solution: by the personnel of the
company (Internal Sales Force) and by Distributors, mainly directed to specific geographical
markets. A second product, a maintenance service for the licences acquired, to update the
databases and functionalities of the tool will be also commercialised with the sale of the Render
Tool.
Finally the Business Plan include all the information related to the Financial Data. Within the
financial statements, the initial estimation of sales for the Year 1 has been calculated according
to the information provided by the Food Federations participating in RENDER. The initial core
of the market niche will be composed by French, Spanish and Portuguese dairy SMEs belonging
to ANIA, FIAB and FIPA. After some market consultations and tests performed, these partners
can reach to more than 206 dairy companies. Therefore, a number of 206 companies has been
considered as initial number of unit to be sold (Year 1)
With regards to the market penetration and considering the deployment potential and market
studies already conducted, it is expected a steadily increase of the proposed solution demand,
with a yearly rate of growth of 18-30% during the first 5 years of commercialisation. According
to this information, the projected sales for the first 5 years can be seen in the following graphic:

CONFIDENTIAL

Figure 5- RENDER Solution sales and profit projection

Concerning the exploitation results, the commercialisation of RENDER solution will be
generating profits during the 1st year of the project. The break-even point (BEP) or break-even
level represents the sales amount—in either unit (quantity) or revenue (sales) terms—that is
required to cover total costs of commercialising RENDER solution, consisting of both fixed
and variable costs to the company. The break-even point will be achieved with 114 licences of
RENDER sold and during the 1st year of commercialisation of the RENDER solution.
Milestone “Deployment of a comprehensive Business Plan” has been achieved.
Action B4.5 – Policy Recommendations
Progress achieved under the action: This activity aims at providing main actors involved in the
development of the Dairy PEFCR with feedback on the implementation of Product
Environmental Footrpint studies by SMEs of the Dairy Sector and a series of recommendations
for future reviews of the method, based on the LIFE RENDER pilots. Apart from the main
limitations reported in the Technical Feasibility Study, other recommendations have been
added:
 In order to allow Dairy companies to deploy the PEF methodology to a broader part of their
product portfolio, the current PEFCR Dairy should be either: (i) Amended to cover a wider
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range of dairy products; including non-cow milk based dairy products (goat, ewe milk...)
and (ii) Completed with new PEFCRs covering plant-based products or mixed products.
 Adding a harmonized Carbon Sequestration methodology in the Dairy PEFCR.
 Linking PEF studies to existing “Carbon Neutrality” guidelines and standards.
 Supporting the development of sectoral calculation tools; a tool review process should be
developed to ensure that the calculation tools are compliant with the PEFCRs requirements.
The document “Recommendations for potential policies implementing the Environmental
Product Footprint methods” has been released and spread among interested parties (e.g. DG
Environment, JRC, EPLCA-JRC, JRC-IES, EDA). Mention must be made of the
communication established with the EDA, Technical Secretariat of the Dairy PEFCR. A
meeting was held in July 2021 with the EDA to present the main conclusions of the Life
RENDER project. In addition, together with the PEFMED and INNOTRANSLACT projects,
a joint document has been released unifying the conclusions obtained by the 3 initiatives in the
experimentation with the Dairy PEFCR. This document has been reviewed during an internal
EDA meeting about Dairy PEF updating process (September 2021).
6.1.3. C. MONITORING OF THE IMPACT OF THE PROJECT ACTIONS
Action C.1 – Definition of the Monitoring Plan, including the sources of verification and the
Assessment of the initial situation.
Status of the action: Completed
Foreseen start date: 04/09/2017
Foreseen end date: 31/11/2017
Due deliverables:
- D15 - Monitoring Plan.

Actual start date: 04/09/2017
Anticipated end date: 01/12/2017

Progress achieved under the action: A Monitoring Plan specifically designed to measure under
a quantitative approach the environmental and socio-economic effects of the project taking as
basis the list of Life Performance Indicators proposed for LIFE 2016 call was developed.
Concerning Environmental Indicators, LIFE Performance Indicators will be monitored with
Plant-oriented unit (per year) and Product-oriented unit (per ton of dairy product) to avoid
misinterpretation of indicators trends due to production variation of the plant.
Moreover, within this activity the assessment of the initial situation that will be used as baseline
for the quantification of the improvements was performed. This assessment has considered the
Baseline Data for the Environmental Performance Indicators focus on the overall dairy
production of CLS plants (Celles and Echiré) in 2016.
Milestone “Procedures for the monitoring of the established Life Performance Indicators” has
been achieved.
Main issues during task implementation: At the time of assessing the initial situation differences
were found between the baseline data in 2016 and the baseline data included in the Part B –
Technical summary and overall context of the project corresponding to 2015 for CO2 Emissions
and Solid Waste Generation. In order to assess the environmental indicators, the corrected data
for 2016 has been taken as a basis.
Action C.2 – Monitoring and Evaluation of the environmental impact.
Status of the action: Completed
Foreseen start date: 01/10/2018
Actual start date: 01/10/2018
Foreseen end date: 30/11/2020
Anticipated end date: 30/09/2021
Due deliverables:
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-

D.16 - Assessment of the Environmental Impacts of the Project
Progress achieved under the action: The monitoring of environmental indicators in CLS and the
Spanish Company has being carried out. A description of the environmental indicators
evolution is included in Section 7 – Key Project-level Indicators of this report.

Action C.3 – Monitoring and Evaluation of the socio-economic impact.
Status of the action: Completed
Foreseen start date: 01/10/2018
Actual start date: 01/10/2018
Foreseen end date: 30/11/2020
Anticipated end date: 30/09/2021
Due deliverables:
- D.17 - Assessment of the Socio-Economic Impacts of the Project
Progress achieved under the action: The monitoring of socio-economic indicators has been
successfully carried out throughout the whole execution of the project. A description of the
indicators evolution is included in Section 7 – Key Project-level Indicators of this report.
Milestone “Environmental and Socio-Economic Life Performance Indicators Monitored and
Assessed” has been achieved.
6.1.4. D. PUBLIC AWARENESS AND DISSEMINATION OF RESULTS
Action D.1 – Development of Dissemination Plan and Dissemination Pack.
Status of the action: Completed
Foreseen start date: 04/09/2017
Actual start date: 04/09/2017
Foreseen end date: 30/11/2020
Anticipated end date: 30/09/2021
Due deliverables:
- D18 - Dissemination Plan and Database with Target Groups.
- D19 - Project Website.
- D20 – Notice Boards.
- D.21 - Reports compiling all dissemination materials produced
- D22 - Report on Workshop 1
- D23 - Report on Workshop 2
- D24 - Layman’s Report.
Action D1.1 – Dissemination Plan and Database with Target Audience
The Dissemination Plan established plans all the dissemination and communication actions
undertaken during the Project in order to maximize Project’s impact and includes a database
with the target entities for dissemination and networking activities F&D and Dairy Companies,
F&D Associations, Expert Organisations, Policy Maker and Consumers’ Associations.
Action D1.2 – Project Website
A newly-created project website has been developed in 4 languages as main dissemination
channel for the Project (http://www.life-render.com). The website provides information about
the project, its progress and publications, as well as the Life Programme. The number of visitors
accounted was 3.803 while the number of views 5.870 from 69 countries.
Action D1.3 – Notice Boards
Project’s notice boards have been produced and deployed by the Pilot Dairy companies. The
Notice Boards include information on: Project Background and Introduction to the Product
Environmental Footprint Initiative of the European Commission, Description of the Project and
the Demonstration Activities to be undertaken by the Dairy Pilot Companies.
Action D1.4 – Dissemination Material
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The following materials have been produced during the project execution:
 Project Twitter Account (@life_render): 157 followers and 161 tweets.
 Project Brochure (description of the Project Objectives and Results as well as of the
Project Consortium) and PEF Brochure (introduction to the PEF Method and to the
Category Rules in the F&D Industry) in 4 languages printed and distributed
 10 Press Release created in 4 languages and disseminated and published in different media:
RevistaAlimentaria, Redsostal, MercadosMedioambientales, SPRI, etc.
 4 Annual Project Newsletters with relevant information on the project development
 Life RENDER video to present project activities and PEF Video to present the PEF
method to consumers (1.338 views).
 5 Life RENDER Press articles published in relevant media: ATLA (Avril 2018), La Revue
Laitière Française – RLF (June 2018), La revue des industries agroalimentarires IAA –
(September 2018 and October 2020) and Magazine Process Alimentaire (January 2020).
 “Guide for the application of the PEF method in the dairy sector” with instructions,
recommendations and tips to facilitate the dissemination of the PEF approach, in the most
efficient way possible, and according to reference documents (4 languages)
 Life RENDER has been presented and the RENDER tool showcased in several events,
including external workshops, F&D Fairs, FoodDrinkEurope and Food for Life events.
Action D1.5 – Organisation of Events
Two workshops have been organized in order to disseminate the progress and results of the
project. The first Dissemination Workshop was organised in Paris in December 2019 to present
Life RENDER and PEF method, along with testimonies and observations of SMEs to a panel
of agri-food enterprises (23 participants). A second online Dissemination Workshop was
organised in October 2021 to present Life RENDER results and the experience of other
initiatives (INNOTRANSLAC and PEFMED) with the PEF method (42 participants).
Action D1.6 – Layman’s Report
Layman´s Report of Life RENDER project has been developed to inform non-specialist
parties on the objectives of the project and the results achieved.
Action D.2 – Networking with other projects.
Status of the action: Completed
Foreseen start date: 04/09/2017
Foreseen end date: 30/11/2020
Due deliverables:
D25 – Networking Report at the end of the project

Actual start date: 04/09/2017
Anticipated end date: 30/09/2021

Progress achieved under the action: This action focused towards establishing direct contacts
with other projects or initiatives that have or currently are being developed in methodologies
(LCA, Eco-Design, and Carbon Footprint) and environmental technologies in order to
improve the environmental performance of the Food and Drink and Dairy sectors. The objective
of the collaboration is to exchange information and to learn from the experiences of other
stakeholders in the above mentioned fields. The projects & initiatives targeted have been:
 Projects or relevant stakeholders involved in the development, implementation and
monitoring of methodologies and/or supporting tools for the environmental assessment of
products and/or processes (e.g. LIFE ECOLAC, PEFMED, LIFE TTGG,
INNOTRANSLACT, LIFE MAGIS). The objective has been the exchange of experiences
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and lessons learned in the experimentation with methods and the development of PEF
and/or PEFCR supporting tools.
 Projects engaged in the development of environmental technologies, practices and
management practices for optimising the environmental performance of the Food and
Drink Sector, with special emphasis on the dairy one (e.g. EU-MERCI, COOL-SAVE,
DAINME-SME and FOODRUS). The objective was feeding the Database on Best
Available Techniques, Technologies and Management Practices developed in A1.2 and
integrated in the RENDER tool
 Institutions engaged in the promotion and transfer of environmental methodologies and
technologies (e.g. sectoral associations with the potential to be involved in the
development/deployment of F&D PEFCRs, cooperatives etc). The objective has been to
promote the PEF method at European Level and to encourage them on the development of
specific sectorial tools, to share lessons learned on the difficulties encountered and feedback
from companies by using a sector specific tool.
 Other projects related to the environmental performance in the Food and Drink Sector.
6.1.5. E. PROJECT MANAGEMENT
Action E.1 – Overall Project Management
Status of the action: Started
Foreseen start date: 04/09/2017
Actual start date: 04/09/2017
Foreseen end date: 30/11/2020
Anticipated end date: 30/09/2021
Due deliverables:
- D26 - Management Plan of the Project.
- D27 – First Progress Report and Updated table with LIFE project performance indicators.
- D28 – Midterm Report and Updated table with LIFE project performance indicators.
- D29 - Second Progress Report / Updated table with Life project Performance Indicators
- D30 – Third Progress Report / Updated table with Life project Performance
- D31 - Final Report / Updated table with Life project Performance Indicators
- D.32- After-LIFE Plan
Progress achieved under the action: Actions related to project management have been indicated
under Section 5. The After-Life Communication Plan of Life RENDER has been designed
setting out how the partnership plans to continue disseminating and communicating results after
the end of LIFE funding and details a set of actions that will be carried out, when, by whom,
the target audience and the origin of technical and economic resources to continue its
implementation. In parallel, work has been done on drafting an Exploitation Agreement to
define and clarify the exploitation of the Life RENDER project products and the participation
in the benefits derived from the project results. The consortium is currently negotiating the
conditions of said agreement.

6.2. Main deviations, problems and corrective actions implemented
The main deviation and problem of technical nature identified so far have been:
 Delay in the approval of the final version of the Dairy PEFCR Guidance (April 2018.),
entailing a 7 months delay in the completion of A1.1 and also impacting the timetable of
Task B 1.1.
 Some technical issues were also found during the development of the RENDER Tool
Database in B1.2 the EF-compliant datasets were made available by the nodes providers in
November 2018 and at that time it was found that some relevant datasets were lacking (dairy
ingredients); the Aggregated Datasets had to be modelled with a Commercial software and
some of the EF datasets are customizable datasets (i.e. some parameters of the datasets can
Final Report LIFE16 ENV/ES/000173

30

be changed by the user according to the specific requirements of the PEFCRs). This also
caused a delay in the deployment of the final version of the final RENDER Tool.
To reduce the impact of these delays in the demonstration phase, it was decided to generate a
series of templates so that dairy users, after participating in the training activities, could identify
the data necessary to carry out the PEF studies and thus speed up the process.
The COVID-19 pandemic strongly impacted the experimentation of dairy companies with the
RENDER tool, both in B2.2 and B3.2. Since dairy companies involved in the pilots prioritised
the management of COVID 19 pandemic situation and therefore slowed down or even stopped
their participation in Life RENDER until the pandemic situation stabilised. The approval of the
extension of the project (Amendment N4) until September 2021 has allowed the successful
completion of this task.
COVID-19 pandemic also impacted the implementation of B2.3 where a set of environmental
measures had to be demonstrated. The activity of the partner CLS in charge of this activity was
strongly impacted by the COVID-19 and took the decision of withdrawing the project
(Amendment N5). To ensure compliance with the objectives and indicators established in the
GA, the Spanish company has been contracted to demonstrate environmental measures based
on the PEF results obtained during the replication activities (B3.2). Despite these issues, the
task has been correctly implemented, managing to demonstrate the environmental benefit of 9
different measures between CLS and the Spanish Company.

6.3. Evaluation of Project Implementation
A full time project coordinator has been assigned by INKOA to the Project. Regular meetings
(both via telephone or Skype/Meet/Zoom and face to face meetings) have been held with
representatives of the ABs. In addition to the general meetings, additional meetings addressing
very specific questions are organized exclusively with the ABs that are involved in such actions.
The Coordinator has worked with the support of a financial controller that collects and reviews
the financial data provided by the ABs.
t
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The following table describes the results achieved against the objectives and expected results foreseen in the Life RENDER proposal.
Table 4 – Results achieved against the objectives and expected results foreseen

Action

A.1

Foreseen in the revised proposal

Achieved

Evaluation

Objectives: The main objective of this action was to set the
basis for the development and demonstration of the
RENDER Software Application for the realisation of PEF
and Dairy PEFCR compliant studies and the identification
of the opportunities for improvements.

YES

The results achieved are:
 136 modifications have been identified to adapt the existing tool to the
requirements of the PEF and Dairy PEFCR Guides (A1.1.).
 The already existing Database has been reviewed with up-to date Dairy
Sector specific measures and now includes 112 BAT Sheets (A1.2).
 8 French Dairy Companies were recruited (4 SMEs & 4 large) although
2 of the dairy companies have not been able to complete the
experimentation with the RENDER tool due to resource limitations to
execute the tasks. Therefore finally 6 Pilot Groups were created (A1.3).
 36 Pilot Products covering 5 dairy sub-categories were selected for
assessment during the execution of the demonstration trials (A1.3)
although finally only 32 dairy products covering 4 dairy sub-categories
were analysed in B2.
All the objectives and expected results of this Action have been therefore met.

YES

The results achieved in this action are:
 RENDER Excel Tool used internally to support the Web Software
application in terms of the development of the user interface (B1.1).
 RENDER Web Software Tool developed (B1.1).
 The Operational Manual developed, providing instructions to guide the
end user in the execution of a PEF study using the RENDER tool (B1.1).
 RENDER Database has been updated with the EF-Compliant Datasets
made available by the Nodes Providers, the Datasets for Dairy Ingredients
(Ecoinvent 3.4.), the missing aggregated datasets not made available by
the Nodes Providers and the parametrised transportation datasets. (B1.2)

Expected results:
 Identification of the adjustments needed to adapt the
already existing Life Cycle Assessment Software tool
to the PEF and Dairy PEFCR requirements (A1.1).
 Update of the database on Best Available Technique
implemented into the already existing software tool
(A1.2).
 Creation of 5 Pilot Groups covering 30 representative
Dairy Products (A1.3).
B.1

Objectives: This action entails the development of the
software tools and supporting documents for the
elaboration of PEF and Dairy PEFCR-compliant studies.
Expected results:
 RENDER Web Software Application for the
elaboration of PEF PEFCR-compliant studies (B1.1).
 Database with Life Cycle Inventory Datasets compliant
with the PEF and PEFCR requirements (B1.2).
 5 Unitary tests to verify the calculation algorithms of
the software application by comparing the results
obtained with commercial software. (B1.3)
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Action

Foreseen in the revised proposal

Achieved

Evaluation

 Intermediary results (5 case studies) and Calculations algorithms verified
(7 case studies) with the RENDER mock-up and SimaPro (B1.3).
All the objectives and expected results of this Action have been therefore met.
B.2

Objectives: The main objective of this action is to carry
out the required activities to demonstrate the technical and
environmental feasibility of the RENDER tool supporting
the development of PEF and PEFCR compliant studies and
the determination of Best Available Techniques by Dairy
Companies.

YES

The results achieved at the end of the project are:
 8 Training Sessions on LCA and PEF concepts and RENDER Software
tool have been executed with the dairy companies. (B2.1).
 32 PEF studies developed by the 6 Pilot Dairy Companies finally involved
in the experimentation process (B2.2). Pilot dairy products in France have
covered 4 of the 5 different sub-categories established in the Dairy PEFCR
(Liquid milk, Dried whey products, Cheeses and Butterfat products).
Fermented milk products have been covered during the replication tests in
Portugal.
 Based on the PEF results obtained, 9 environmental measures have been
implemented (B2.3):
2 measures in CLS reducing the water and energy consumption and the
wastewater generation. 8 dairy products concerned.
7 measures in the Spanish Company reducing the water and energy
consumption and the generation of food losses. 3 dairy products
concerned.
 Data collection during the experimentation process to develop the
Technical, Environmental and Economic feasibility studies (B4.1) and the
Policy Recommendation Paper (B4.4).

YES

The results achieved in this action are:
 Replicability and Transferability Plan defined (B3.1)
 2 National Technical Showcases (Lisbon and Madrid) and 1 European
Technical Showcase (Online) organised.
 5 Spanish, Portuguese and Greek dairy companies (5 Pilot Groups) have
executed 10 PEF and PEFCR-compliant studies with the RENDER tool

Expected results:
 5 Training Workshops executed with the Pilot Dairy
Companies (B2.1).
 30 PEF and PEFCR-compliant studies developed by
the Pilot Dairy Companies. 5 Technical Meetings
organised with the Pilot Groups to assess the
demonstration activities (B2.2).
 8 Environmental Measures implemented 2 for each
environmental indicator (water and energy
consumption, solid waste and wastewater generation).
Al least 6 Dairy Products addressed by the
environmental measures (B2.3)
B.3

Objectives: This actions aims at replicating Life RENDER
approach in Pilot Dairy Companies of Spain and Portugal
to assess the transferability of the tools developed to other
Member States. To widen Life RENDER impact, this
action also deals with the transfer of the Project Outcomes
to other European Food and Drink Associations.
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Action

Foreseen in the revised proposal

Achieved

and the technical support of Life RENDER team. 2 additional Portuguese
dairy companies initiated the experimentation process but couldn’t
finalised it due to the impact of COVID 19 on their activities.
Data collection to develop the Technical, Environmental and Economic
feasibility studies (B4.1), the assessment of the Transferability Potential
(B4.3) and the Policy Recommendation Paper (B4.4)
 Project results have been transferred to 23 Sectorial Associations or
Federations (European, National and Regional) through
o 4 presentations of the project in the meetings of the "National Food
Technology Platforms" & the Research Group of FoodDrinkEurope.
o 4 online demos to sector associations with PEFCR developed
All the objectives and expected results of this Action have been therefore met

Expected results:
 2 National Technical Showcases (Spain and Portugal).
Creation of 4 Pilot Groups for Replication and
development of 10 PEF and PEFCR-compliant studies
(B3.1 and B3.2).
 6 Project Presentations during the activities organised
within Food-for-Life and FoodDrinkEurope Initiatives
and 20 European F&D Organisations involved during
Replication Phase (B3.3).

B.4

Objectives: Based on the results obtained by the
demonstration and replication Pilot Groups, this action will
evaluate the technical, environmental and economic
feasibility of Life RENDER approach and will provide
extended feedback to policy makers on the implementation
of PEF studies by SMEs of the Dairy Sector. Moreover,
this action also considers the development of the Business
Plan.
Expected results:
 Consultation Process involving at least 9 Dairy
Companies to assess the project results, the
transferability potential of Life RENDER approach and
to develop the technical, environmental and economic
feasibility studies (B4.1 – B4.2 – B4.3).
 Development of the Business Plan (B4.4)
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YES

The achievements in this action include:
 Development of the Technical, Environmental and Economic (Cost and
Benefit Analysis) of the project approach based on the feedback of dairy
companies involved in demonstration and replication activities (B4.1).
 The Transferability Potential of the project approach has been assessed
(B4.2).
 Optimisations in the RENDER tool has been implemented based on
feedbacks of European dairy companies to meet end users’ needs (B4.3).
 Business Plan developed (B4.4)
 Document “Recommendations for potential policies implementing the
Environmental Footprint methods” released and shared with key
players (B4.5).
 Meeting with the EDA (Technical Secretariat of Dairy PEFCR) organised
to share the main conclusions of the policy recommendation paper (B4.5)
 Joint document developed with PEFMED and INNOTRANSLACT
project to present the main conclusions of the experimentation process
with the Dairy PEFCR to the EDA. (B4.5)
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Action

Foreseen in the revised proposal

Achieved

 Development of the “Recommendations for potential
policies implementing the Environmental Footprint
method” (B4.5).
C.1

C.2

Objectives: The main objective of this action was the
Development of a Monitoring Plan designed to measure
under a quantitative approach the environmental and socioeconomic effects of the project. Also, this action considered
the assessment of the initial situation that will be used as
baseline for the quantification of the improvements.
Expected Results:
 Development of the Monitoring Plan.
Objectives: The overall aim of this action is monitoring
the environmental indicators, namely: greenhouse gas
emissions, solid waste and waste water consumption and
energy consumption.

This action is being carried out with no main drawbacks.

YES

At the end of the project, the results obtained are:
 A Monitoring Plan has been developed taking as basis the list of Life
Performance Indicators proposed for LIFE 2016 call and the baseline
situation has been analysed.

YES

The environmental indicators have been monitored in CLS and the Spanish
Company’s facilities according to the procedures established in the
Monitoring Plan (plant-oriented unit (per year) and product-oriented unit (per
ton of dairy product)) and making use of the Monitoring Sheets designed.
 CLS environmental indicators have been monitored from 2016 to 2019,
until their official withdrawal in the project
 The Spanish Company environmental indicators have been monitored
from 2019 when they started their cooperation with Life RENDER project
to the first semester 2021.
A sound monitoring and evaluation of the Economic Performance, Replication
and Communication, dissemination and awareness rising indicators, as well
as of other relevant indicators has been performed.

Expected Results: Assessment of the Environmental
Impacts of the Project.

C.3

Objectives: The overall aim of this action is monitoring the
socio-economic
indicators
related
to
Economic
Performance,
Replication
and
Communication,
dissemination & awareness rising.

Evaluation

YES

Expected Results: Assessment of the Socio-Economic
Impacts of the Project.
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Action

D.1

Foreseen in the revised proposal

Achieved

Evaluation

Objectives: This action supports the definition and
deployment of the strategies to ensure a wide dissemination
of the project results.

YES

At the end of the project, the results obtained are:
 Dissemination Plan and a database with the target entities for
dissemination and networking activities (D1.1).
 A newly-created project website in 4 languages (http://www.liferender.com). 3.803 visitors and 5.870 views (D1.2).
 7 Notice Boards have been produced for the Pilot Companies (D1.3).
 Twitter Account (@life_render). 157 followers & 161 tweets (D1.4)
 4 Project Newsletter (September 2018/2018/2020/2021). (D1.4)
 Project Brochure in 4 languages – 300 Printed copies (D1.4)
 PEF Brochure in English and French – 100 printed copies. (D1.4)
 10 Press Releases in 4 languages (D1.4).
 5 Project Articles in relevant media published (D1.4).
 Guide for the application of PEF method in the dairy sector (D1.4).
 20 Life RENDER Presentations in Spain, France,Portugal. (D1.4)
 Life RENDER video to present project activities and PEF Video to
present the PEF method to consumers (1.338 views).(D1.4)
 2 Dissemination Workshops (N1 Paris December 2019 – N2 Online
October 2021) – 65 participants in total (D1.5)
 Layman´s Report (D1.6) available on the project website. No printed
copies have been produced due to the restrictions established by the
COVID pandemic for the organisation of physical events and the use of
the printed materials at physical events. Printing copies of Layman's
reports with own resources will be valued when the pandemic situation
has stabilized.

YES

The achievements in this action include:
 8 Projects and 10 relevant players involved in environmental assessment
methodologies and technologies have been contacted to help designing
RENDER tools and to share experiences on the experimentation with the

Expected Results:
 Dissemination Plan and Database with Target Groups
(D1.1).
 Project Website (D1.2) with more than 1.500 visitors at
the end of the project.
 Notice Boards (D1.3) at least 9 deployed in Pilot
Companies.
 Dissemination Material (D1.4): 800 printed copies of
Project Brochure, 1.500 printed copies of PEF
Brochure, 3 Project Newsletters disseminated to 600
stakeholders, 2.5000 printed copies of the Manual for
F&D Companies, 1 Project Video, 1 Consumers’
Video, 6 Press Releases
 Dissemination Events (D1.5): 2 Workshops with 60
participants in total.
 50 printed copies of the Layman’s Report (D1.6)

D.2

Objectives: The objective of this action is to connect with
projects and initiatives with similar objectives and
exchange information and learn from the experiences of
other stakeholders.
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Action

Foreseen in the revised proposal

Achieved

PEF methods. 3 of the projects have participated in the Final Event of Life
RENDER and have jointly worked on a document for EDA providing
recommendations for future reviews of the Dairy PEFCR.
 Life RENDER presentation in 20 events, including Food For Life
technological platforms events, Fairs (ALINA food exhibition and CFIA
Rennes) and other projects events (PT CAPACITY BUILDING –
“Portugal Capacity Building for better use of LIFE”, coordinated by the
Agência Portuguesa do Ambiente).

Expected Results:
 10 Life RENDER related projects identified and
contacted.
 Participation in 5 events organised by third parties to
present the project results.

E.1

Objectives: This action aims at implementing a
management strategy to ensure the best possible conditions
for the technical and financial success of the project.
Expected Results:
 At least 4 physical Project Meetings.
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YES

The results obtained during the project development are:
 4 physical Project Meetings and several online meetings due to COVID
restrictions to travel. (E1.1)
 5 Neemo Review Meetings organised. (E1.1)
 A Management Plan setting the procedures to ensure the successful
management and achievement of Project’s Objectives. (E1.1)
 Partnership Agreement among the coordinator and the partners.
 3 Technical Reports, Midterm Report and Final Report issued. (E1.2)
 After Life Plan (including draft of the Exploitation Agreement) (E1.3)
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The results of the project actions are immediately visible upon their end date (e.g. execution
of PEF and PEFCR-compliant studies, environmental benefits after best practices
implementation). There are, however, other results that will only become apparent after a
certain time period, for instance, how the project contributes to the promotion of the
implementation of the PEF Method at European level as key tool to assess and to communicate
life cycle environmental performance to business consumers and stakeholders. Within Life
RENDER execution, project outcomes has been transferred to around 490 F&D entities and to
23 European F&D Federation. However, the implementation of the tools and methodologies
on a large scale will be visible in the long term, once the F&D Federations transfer tools to their
members.
The Life RENDER Replicability and Transferability Plan identified some relevant replication
and transfer strategies that that have been executed during the project duration to (1) Assess the
replicability potential of the developed tools in other European countries and to (2) Transfer the
Project Outcomes to European F&D sector to ensure the sustainability of the action. The results
of the replication efforts have been:
 2 National Technical Showcases (Lisbon and Madrid) and 1 European Technical
Showcase (Online) have been organised and 5 Spanish, Portuguese and Greek dairy
companies have executed 10 PEF and PEFCR-compliant studies to assess the
Transferability Potential of the PEF method to other Member States.
 Project results have been transferred to 23 Sectorial Associations or Federations
(European, National and Regional) looking for 3 different objectives:
(i) Transfer project outcomes to the Dairy Sector to promote the use of the PEF and
Dairy PEFCR methods as a key tool to calculate the environmental footprint of dairy
products and to identify and address hotspots. More than 100 companies have been
engaged through technical showcases as well as training programmes to guide them on
the execution of PEFCR-compliant studies
(ii) Transfer project outcomes to other Food Sectors with the objective of sharing our
experiences and encourage other sectors to develop and experiment sector specific
PEFCR tools. Special emphasis should be paid to the transfer of project outcomes to the
Olive Oil, Packed water, Beer and Still and Sparkling Sector.
(iii) Transfer project outcomes to other Countries through European F&D
Associations/Federations that act as a bridge to F&D Companies and to Governmental
Institutions and have a key role as essential enablers to transfer the project concept to
the industry. A Memorandum of Understanding has been signed with “SPES GEIE”
(grouping 9 European National Food & Drink Federations) for the provision by INKOA
and ACTALIA of the RENDER Tool and Training Course on the “Environmental
Performance Serving Dairy Businesses” for entities belonging to the signatory entities
under special conditions.
No major drawbacks are to be reported in relation with the dissemination actions which has
been successfully developed according to the schedule established in the Dissemination Plan
(D1.1).
In terms of Policy Impact, In terms of Policy Impact, the main added value of the project has
been to collect feedback from up to 11 companies from 4 different countries on their
experimentation with the PEF and Dairy PEFCR method and share it directly with the Technical
Secretary of the Dairy PEFCR so that they have it in account when making adaptations of the
method for its future integration into European legislation. The description of action 4.5 details
the actions taken to ensure that this information will be taken into account in future reviews of
the Dairy PEFCR.
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Although it was not established in the initial scope of the Life RENDER project, information
was collected from up to 3 other initiatives that have experimented with the Dairy PEFCR in
Europe so that the feedback was as complete as possible, and took into account several countries
and specific needs of different actors in the dairy supply chain.
Life RENDER still aims at reaching the results foreseen concerning the EU added value of the
project. Life RENDER supports the Roadmap to Resource Efficiency in F&D Industry through
a dedicated tool assessing the environmental hotspots of businesses all along the supply chain
(7 life cycle stages assessed, from Raw Milk Supply to End-of-life) and integrating up to 112
BAT Sheets aimed at increasing energy efficiency, reducing water consumption, waste
generation and emissions to water/air and treating wastewater in Dairy Companies. The results
obtained in the environmental assessment of the project approach support the hypothesis.
Moreover, Life RENDER promotes the implementation of the European environmental
footprint methodology through the deployment of a software tool totally adapted to the skills
and needs of the SMEs (SMEs represent the 99,1% of the EU Food and Drink Industry1). Such
needs have been identified in a preliminary consultation process launched with the Pilot Dairy
Companies involved and key decisions were undertaken at the time of developing the software
application to ensure that RENDER Tool fully meet SMEs’ requirements in terms of calculation
simplification and data availability.
Life RENDER was labelled as a climate-related Project in Form B.1, mainly due to the various
energy-intensive operations that take place in the Dairy Industry and especially during the Dairy
Processing stages (i.e. heating and cooling processes). BAT database of the RENDER tool
includes 22 specific techniques aimed at increasing energy efficiency and additional 8
techniques that also impact energy consumption. During the Demonstration Phase,
environmental measures addressing energy use optimisation in end user’s facilities have been
identified, implemented and assessed as energy efficient technologies/techniques.

6.4. Analysis of Benefits
6.4.1. Environmental benefits
Direct / quantitative environmental benefits: By implementing the PEF methodology, Life
RENDER enables dairy companies to perform a multi-indicator measure of the environmental
performance of the business and to identify critical chain elements inducing higher impacts. In
addition, Life RENDER supports dairy companies targeting mitigation actions through the
implementation of Best Available Techniques.
During the Demonstration/Replication Phases, complete project approach has been
implemented in the partner CLS and in the Spanish company: development of PEF studies,
identification of hotspots and of focused environmental technologies to address them.
 CLS: the analysis of the PEF results highlighted that the consumption of Electricity,
Thermal energy from Natural Gas and Tap Water should be addressed in their facilities
to improve the environmental footprint of analysed products. During their participation in
the project and Environmental Monitoring System and a Washing Tunnel were
implemented, being this last measure the one that has the greatest potential to give visible
results in the short term. The analysis of monitored indicators show a 20% decrease of
water consumption per ton of product (the higher decrease is situated in 2019 when the
cleaning tunnel was implemented) and a decrease of wastewater generation per ton of
product that reaches 27%.

1

Data & Trends EU Food & Drink Industry2018 – FoodDrinkEurope.
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 Spanish Company: in this case the analysis of results showed that Electricity
Consumption and Tap Water are the most relevant processes in this company. 7
environmental measures targeting water and energy consumption and waste generation
were identified and implemented: Electrical Substation of 132/15 kv, LED lighting
systems, Pretank for Condensate Recovery, Industrial water tank, Oil-free air compressor,
Osmosis plant descaling equipment, Ice Water Basins. The analysis of the results show the
positive environmental impact obtained by the implementation of these practices.

A detailed description of the KPI evolution is included in the Section 7. Key Project-level
Indicators.
Qualitative environmental benefits: By means of the Life RENDER tools, integrating the
PEF and dairy PEFCR methodologies, Dairy Companies are able to assess, display and
benchmark the environmental performance of their dairy products by means of a single metric
released by the EC. Apart from supporting Dairy companies to embark on environment-friendly
production processes through the identification of hotspots and focused environmental
measures, Life RENDER also supports Dairy companies to face the increased requirements of
providing reliable and consistent life cycle environmental information as part of international
supply chains.
In addition, considering that the EC launched this methodology with the idea of being integrated
into existing or new instruments to improve the environmental performance of products on the
EU market, Life RENDER project allows dairy companies to anticipate the regulation and to
keep one step ahead their competitors.
6.4.2. Economic benefits
Increasing resource efficiency has a strong potential for improving productivity,
competitiveness and business opportunities. The economic benefits of Life-RENDER are
mainly related to Cost savings linked to Reductions in Resource Use, Waste and Emissions
and Increased market opportunities.

Final Report LIFE16 ENV/ES/000173

40

Regarding costs savings, Life-RENDER tools enable the identification of hot spots and critical
chains elements and the implementation of focused environmental measures resulting in lower
resources consumption and minimised wastes generation. Costs reduction during the production
phase is therefore due to annual savings from reduced water consumption, reduced energy
consumption, reduced Wastewater treatment operations and reduced management costs of solid
wastes.
The economic benefits obtained by the dairy companies involved in the demonstration of the
Life RENDER approach (CLS and the Spanish Company) are included in the Section 7.
Concerning the increase of market opportunities, by implementing PEF approach in their
businesses SMEs can better reach consumers’ by marketing its product as environmentally
friendly in all the Member States under a verified standard. With regards to the different
stakeholders of the supply chain, SMEs implementing the PEF approach will have access to the
necessary tools to procure the requests for life cycle environmental information as part of
international supply chains, therefore increasing their opportunities in greener value chains.
Due to increasing annual industry sales, there is a potential for jobs creation both at industrial
level due to increasing production rates but also at agricultural level in response to increasing
volumes of milk required.
6.4.3. Social benefits
Socio-economic benefits of Life RENDER are firstly related to the enhancement of local
economy: Dairy Sector at European Level is mainly run by local people such as for example
CLS that integrates 128 milks producers.
Life RENDER will also enhance the capacities of dairy SMEs and workers in the environmental
management of businesses under a life cycle approach. As found during the training sessions
executed with the Pilot Companies of France, Spain, Portugal and Greece, dairy SMEs
generally lack or have a limited knowledge on the LCA and PEF methodologies.
6.4.4. Replicability, transferability, cooperation
The replicability potential of Life RENDER to EU Member States is mainly linked on the fact
that the tools developed integrate a methodological approach specifically designed by the EC
to be used by dairy companies all over the European Union. The developed tools integrate all
the requirements established in the PEF and Dairy PEFCR guidelines released by European
Commission that aim at providing a common framework to measure and communicate the life
cycle environmental performance of products and organisations within the EU.
SMEs being the main group of companies that make up this sector, RENDER tool has been
designed and developed taking into account their needs and requirements, especially with
regard to facilitate the collection of data necessary for the execution of PEF and PEFCRcompliant studies. In addition, although initially the demonstration activities were only focused
on SMEs, several large companies have been involved in the experimentation with the
RENDER tool, thus expanding the potential for replication in the sector.
Another important point that favors the replication potential of Life RENDER is that in addition
to the possible future policies that oblige to implement PEF methodology for the
communication of the environmental performance of products, the new version ISO14001
integrated a life cycle perspective in the environmental management of companies. RENDER
is an opportunity to better master the life cycle thinking.
To ensure the replicability of the RENDER tool to other MS, a Memorandum of
Understanding has been established for the provision by INKOA and ACTALIA of the
RENDER Tool and Training Course on the “Environmental Performance Serving Dairy
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Businesses” for entities belonging to the signatory entities (Federations and Associations) under
special conditions. To this date, a MoU has been signed with “SPES GEIE”.
6.4.5. Best Practice lessons
The lessons learned during the project are mainly related to the involvement of end users
companies in the experimentation with the PEF and Dairy PEFCR methods and tools.
Dairy companies in general lack or have a very limited knowledge on the LCA and PEF and
therefore the users require, besides the training session on RENDER tool, introductory training
sessions dedicated to Life Cycle Assessment concepts, Product Environmental Footprint
Methodologies and Data Collection.
In addition to the training sessions, the need, as outlined in the project, to offer technical support
during the execution of the PEF studies is highlighted. Almost all companies, at some point in
the experimentation, needed help to better read the methodology and the PEF tool. In fact, this
is one of the points discussed during the transfer of project outcomes to other sectors: the need
to have a network of expert managing companies' support.
Also, SME companies had difficulties to get time to test the tool and for some of them it was
impossible to manage the experimentation without hiring an intern dedicated to the topic.
Although the RENDER tool is designed to facilitate the data gathering process by the end user,
most pilot companies comment that the development of a Product Environmental Footprint
study is very consuming and expensive process.
6.4.6. Innovation and demonstration value
The impacts associated to the implementation of the Life RENDER project have a European
dimension, even if most of beneficiaries taking part on it belong to Spain, France and Portugal,
given the contribution of the project to the relevant EU policies and Action Programmes. Life
RENDER is based on a methodology approach that intends to be applied in a future at
European level as a single metric to evaluate and communicate the environmental performance
of products. In additional, Life RENDER incorporates the category rules of the dairy industry,
sector of great economic and environmental relevance in most countries of the European
Union.
6.4.7. Policy implications
The large testing of the PEF methods and supporting tools (11 dairy companies of 4 different
countries involved and 42 dairy products of the 5 dairy products subcategories analysed) has
allowed LIFE RENDER to gather extended feedback (including strengths and weaknesses)
from dairy companies and expert organisations on the experimentation with the Dairy Method.
As a result, the document “Recommendations for potential policies implementing the
Environmental Footprint methods” has been released providing main actors involved in the
development of the Dairy PEFCR with feedback on the implementation of Product
Environmental Footprint studies by SMEs of the Dairy Sector and a series of recommendations
for future reviews of the method, based on the LIFE RENDER pilots.
Besides spreading the document among interested parties (e.g. DG Environment, JRC, EPLCAJRC, JRC-IES, EDA), mention must be made of the communication established with the
European Dairy Association, Technical Secretariat of the Dairy PEFCR.
 A meeting was held in July 2021 with the EDA to present the main conclusions of the Life
RENDER project.
 A joint document was developed together with the PEFMED and INNOTRANSLACT
projects, unifying the conclusions obtained by the 3 initiatives in the experimentation with
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the Dairy PEFCR. This document has been shared with EDA and was reviewed during the
internal EDA meeting about Dairy PEF updating process in September 2021). The
recommendations contemplated in this document will be taken into account by the EDA
when selecting for the end of 2021 the key aspects that will be worked on during the
following year to improve the Dairy PEFCR.
No barriers to the implementation of the project has been found due to regional, national or
European legislation
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7. Key Project-level Indicators
Key Project-level Indicators (KPIs): An Updated table with the LIFE project performance
indicators is annexed to this Final Report. The following paragraph briefly analyse the status of
each of the LIFE Performance Indicators:
Improved Environmental and Climate Performance and Better use of natural resources:
The environmental indicators have been monitored both in CLS and the Spanish Company, the
two companies that have implemented environmental measures within the framework of the
project.
1- CLS: Before analysing the evolution of the environmental KPI, it is important to notice that
total dairy production of CLS have decreased from 2016 to 2019. This decrease reach 16% of
the production between baseline year and the last year data could be reported. This fact impacts
negatively KPI calculated per ton of products because even if some progress may be observed
all along these years, the plant didn’t run at 100% of its capacity of production. This non-stable
evolution of total dairy production makes the addition of a production oriented-unit relevant
and avoids misreading of data.
Figure 6 – Total dairy Production per year in CLS.

(CONFIDENTIAL)
Energy Consumption: Energy consumption indicator was calculated by adding natural gas, and
fuel consumption of Echiré and Celles-sur-Belle plants. We observe a decrease of 9% of
energy consumption per year from 2016 to 2019 but mainly due to the decrease of
production. Indeed, even with a decrease of energy consumption per year, the decrease of total
dairy products is higher leading to an increase of energy consumption per ton of product
produced. These results do not mean that energy use is less efficient than in 2016 but that the
plant running is not at 100% and may impact negatively energy yield. Even with a decrease of
the production between 2018 and 2019, efficiency of energy consumption is better for the year
2019 compared to 2018.
Greenhouse gas emissions indicator is based on direct energy consumption of the dairy plant.
This is why results of this KPI are close than energy consumption ones. However we can notice
that the relative indicator for Greenhouse gas emissions is lower than the relative indicator for
energy consumption. This result shows that the energy mix is less carbonated in 2019 than in
2016 thanks to prior use of electricity, which is low-carboned in France, and natural gas
Figure 7 – Energy Consumption and CO2eq evolution in CLS.

Environmental measures leading to improved energy efficiency in CLS within Life RENDER
project (Switching to LED lighting, Valve insulation, Switching from a light fuel boiler to a gas
boiler and Electromagnet system to optimise gas boiler) were planned for 2020 but were
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paralysed due to COVID-19 pandemic outbreak in March 2020. Unfortunately, this situation
has meant that the impact of the Life RENDER approach on energy consumption and the
generation of GHG emissions cannot be evaluated in CLS.
Water Consumption and Wastewater Generation: Water consumption indicator is calculated by
summing dwell water and tap water of Echiré and Celles-sur-Belle plants. We observe a
decrease of 33% of water consumption per year from 2016 to 2019. This evolution is due both
to the decreasing of the production and the implementation of environmental measure all along
the years, mainly related to the implementation of the Washing Tunnel of Cheese making
equipment optimising water use efficiency.
The new Washing Tunnel installed within Life RENDER reduces water consumption and
therefore the generation of waste water by operating with 4 efficient washing phases: (1) Lost
water pre-wash, (2) Cold water pre-wash with pump, (3) Hot wash with pump and (4) Cold
water rinsing with pump.
Figure 8 – Water Consumption and Wastewater generation evolution in CLS

The decreasing of water consumption per ton of product is 20%. The higher decrease is situated
in 2019 when the Washing Tunnel was fully implemented and operative.
Wastewater generation is highly link to water consumption, this is why we observe a similar
evolution with a decrease of 38% per year from 2016 to 2019. The decrease of wastewater
generation per ton of product reaches 27%.
Solid Waste Generation: Solid waste indicator includes wood, plastics, metals, carboards,
paper waste and food losses. We observe a decrease of 50% of waste per year from 2016 to
2019. However, it’s important to be careful in reading of this indicator because reporting of
data has been more difficult for CLS. Indeed, we have observed that some waste category have
disappeared from the scope established for 2016 at the beginning of the Project explaining the
strong decrease during the year 2018 and 2019. For example, there is no food losses reported
since 2nd trimester of 2018. This lack of data may partly explain the drop of this indicator for
2018 and 2019.
Figure 9 – Solid Waste Generation evolution in CLS
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The management of waste is different in Celles-sur-Belle and Echiré plants and evolution of
waste generation is opposed in 2017. The high decrease of waste generation at Echiré in 2017
explains the 11% increase of this indicator during this year compared to 2016
As a summary, the achieved impacts in percentage are summarised below:
Table 5 – Summary of environmental KPI achievements in CLS

Impact in %

Impact in %

Energy Consumption (kwh/ year)

- 9%

Energy Consumption (kwh/ton of product)

+ 8%

Co2 eq from Energy Consumption
(ton/ year)

- 15,5%

Co2 eq from Energy Consumption (ton/ton
of product)

+ 0,41%

Water Consumption (m3/year)

- 33%

Water Consumption (m3/ ton of product)

- 20,35%

Waste Water Generation (m3/year)

- 38%

Waste Water Generation (m3/ ton of
product)

- 26,57%

Solid Waste (ton/ year)

- 50%

Solid Waste (ton/ ton of product)

- 40,9%

2- Spanish Company:
As previously explained, COVID-19 pandemic outbreak in March 2020 paralysed the
implementation of the rest of environmental measures that were expected to be implemented in
CLS. To ensure compliance with the objectives of the Grant Agreement, the Spanish company
was involved in Life RENDER project to demonstrate further environmental measures based
on PEF studies developed in the framework of the replication activities in Spain.
In relation to the evolution of the annual production of Spanish Company, in this case we find
an increase of 11% between baseline year 2019 and 2021.
Figure 10 – Total dairy Production per year in Spanish Company.

(CONFIDENTIAL)
Energy Consumption indicator was calculated by adding natural gas, and electricity
consumption of Spanish Company plant. The Spanish Company uses energy from a
cogeneration plant. We observe a decrease of 1% of energy consumption per year from 2019 to
2021 but mainly due to the increase of production. Indeed, even with an increase of energy
consumption per year, the increase of total dairy products is higher leading to a decrease of
11% of energy consumption per ton of product produced.
As previously introduced, this is mainly due to the 4 environmental measures focused on
reducing energy consumption in the plant: Electrical Substation of 132/15, New lighting
systems (LED technology), Pretank for Condensate Recovery and Automation of Ice Water
Final Report LIFE16 ENV/ES/000173

46

Basins). This improvement in energy efficiency was important for Spanish Company since the
dairy plant, compared to competing companies in the area, presented less efficient indicators.
Greenhouse gas emissions indicator is based on direct energy consumption of the dairy plant.
This is why results of this KPI are close than energy consumption ones. Moreover, the relative
indicator for Greenhouse gas emissions is equivalent to the relative indicator for energy
consumption. This result shows that the energy mix is the almost the same in 2021 than in 2019.
Figure 11 – Energy Consumption and CO2eq evolution in Spanish Company

Water Consumption and Wastewater Generation: With regards to the water consumption, we
observe a decrease of water consumption per ton of product of 11,71%, therefore increasing the
water efficiency of the production processes. Four different environmental measures impact in
this indicator: Pretank for Condensate Recovery, Water softening equipment in osmosis plant
and Expansion of the industrial water storage capacity. Wastewater generation is highly link
to water consumption, this is why we observe a similar evolution with a decrease of 7,70% per
ton of product from 2019 to 2021.
Figure 12 – Water Consumption and Wastewater generation evolution in Spanish Company

Solid Waste Generation: Solid waste per ton of dairy product produced has decreased by 51%.
This indicator has been impacted above all by measures implemented during the collaboration
phase with Life RENDER, but not directly related to the project, but by internal projects that
they were already managing before collaborating with Life RENDER.
Even so, it has been decided to monitor it since some of the environmental measures considered
by Life RENDER do have a certain impact on this indicator: Electrical Substation of 132/15 kv
and Oil-free air compressor.
Figure 13 – Solid Waste Generation evolution in the Spanish Company
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As a summary, the achieved impacts in percentage are summarised below:
Table 6 – Summary of environmental KPI achievements in Spanish Company

Impact in
%
Energy Consumption (kwh/ year)
Co2 eq from Energy Consumption (ton/
year)

- 0,75%
- 0,0004%

Impact in %
Energy Consumption (kwh/ton of product)

- 10,8%

Co2 eq from Energy Consumption (ton/ton of
product)

- 10,13%

Water Consumption (m3/year)

- 1,76%

Water Consumption (m3/ ton of product)

- 11,71%

Waste Water Generation (m3/year)

+ 2,71%

Waste Water Generation (m3/ ton of product)

- 7,70%

Solid Waste (ton/ year)

- 46%

Solid Waste (ton/ ton of product)

- 51%

Economic Performance, Market Uptake and Replication:
 Employment: This indicator analyse the Number of new direct jobs created in CLS, being
the unit of measure FTE - Full-time equivalent: 5 FTE were expected in the GA.
The implementation of the Life RENDER project in CLS involved hiring of one fixed-term
employee to complete the Quality Department and in collaboration with the Head of
methods and industrial performance implement, monitor and enforce the environmental
policy of the company.
It was also expected an increase of the number of employees to the target initially considered
due to increased production volumes at industrial and agricultural level (temporary and
apprentices employee). However, the emergence of the COVID 19 pandemic at a time when
production levels were increasing (therefore when the full impact on the job creation in the
company could be created) caused the withdrawal of CLS of Life RENDER effectively
from 31 January 2020 (Amendment Nº5 – June 2021).
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 Payback time assesses the period of time (expressed in years) required to recoup the funds
expended in the investment of Life RENDER approach by the end user company, in this
case the Spanish Company. To construct this indicator a Cost-Benefit Analysis (CBA) was
carried out in Action B4.1 to assess the costs and benefits attributable to the Life RENDER
Approach. The calculated payback time is 2 years (2 – 3 years were planned in the GA).
 Reduction of costs per unit or process. This indicator refers to costs reduction during the
production phase due to annual savings from reduced water consumption, reduced energy
consumption, reduced Wastewater treatment operations and reduced management costs of
solid wastes. The unit of measure is Euros/ ton of dairy product. The following table
describes the evolution of the costs per ton of dairy product for CLS, observing a reduction
of 10.25% compared to 2016. It should be remembered that CLS abandoned the Life
RENDER project at the beginning of 2020 and that therefore there is no a data analysis until
the end of the project.

2016
2017
2018
2019

Waste
Management

Water
Consumption

Energy
Consumption

TOTAL

euros/ton of dairy
product

euros/ton of dairy
product

euros/ton of dairy
product

euros/ton of dairy
product

CONFIDENTIAL
CONFIDENTIAL
CONFIDENTIAL
CONFIDENTIAL

CONFIDENTIAL
CONFIDENTIAL
CONFIDENTIAL
CONFIDENTIAL

CONFIDENTIAL
CONFIDENTIAL
CONFIDENTIAL
CONFIDENTIAL

CONFIDENTIAL
CONFIDENTIAL
CONFIDENTIAL
CONFIDENTIAL

-4,66%
5,98%
-10,25%

Same analysis has been performed for the Spanish company that also implemented
environmental measures in their production processes based on the PEF results obtained in
the experimentation with RENDER Tool.

2019
2020

Waste
Management

Water
Consumption

Energy
Consumption

TOTAL

euros/ton of dairy
product

euros/ton of dairy
product

euros/ton of dairy
product

euros/ton of dairy
product

CONFIDENTIAL
CONFIDENTIAL

CONFIDENTIAL
CONFIDENTIAL

CONFIDENTIAL
CONFIDENTIAL

CONFIDENTIAL
CONFIDENTIAL

-5,08%

A 5,08% reduction in the costs per ton of dairy product has been achieved for the Spanish
Company in one year after the implementation of the environmental measures, from 2019
to 2020.
In terms of percentage, a reduction of 10% was expected, achieving it in the marked
objective in the case of CLS. In the case of the Spanish Company, the impact achieved in
terms of reducing consumption and emissions has not been reflected in the cost data per
unit of production as it has been greatly impacted by the increase in supply costs, especially
in terms of energy and water.
 Market Uptake: The main target market for the commercialisation of the tool are European
SMEs Processing Companies, especially SMEs, manufacturing cow milk dairy products
belonging to any of the 5 dairy categories considered within the Dairy PEFCR: Liquid Milk,
Dried whey products, Cheeses, Fermented milk products and Butterfat products. Currently
this number rises to around 1.063 SMEs manufacturing dairy companies in France, Spain
and Portugal.
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However, although initially only SMEs had been considered as the niche core market, large
companies will also be considered within the market size since both in the demonstration
and replication activities it has been shown that it is also a custom product of your needs.
The market size is then increased to 1.329 manufacturing dairy companies.
 Number of replications in other countries: This indicator refers to the Number of
European Food and Drink companies other than the ones participating in activity B3
(Replication of the Project approach at European level) of the project that has implemented
the project approach. At the end of the project, 5 dairy companies of 3 European Countries
(Spain, Portugal and Greece) have implemented the project approach by experimenting with
the RENDER tool.
The objective established in the GA for this indicator at the end of the project was two
companies in Spain and Portugal implementing the project tools. This indicator has
therefore been widely achieved both in terms of the number of companies involved and in
the number of countries targeted.
 Transfer of Project Outcomes. As a result of the different activities developed within B3
at European Level, project results have been transferred to 23 Sectorial Associations or
Federations (European, National and Regional).
The objective established in the GA for this indicator at the end of the project was 20 so it
has been achieved.
Communication, dissemination and awareness rising indicators
 Awareness raising – number of individuals (consumers) reached: to promote the
European PEF method through consumer to increase their familiarity and understanding
and to help the making informed choices under the premises of transparency, reliability,
completeness and clarity of information, PEF Brochures and a Video to present the PEF
Initiative and Life RENDER project to consumers have been produced. 1.738 individuals
have been targeted through those developed materials (1.000 expected in the GA).
 Awareness raising – number of entities made aware: To promote the implementation of
Product Environmental Footprint Methodology in the European Food and Drink Sector,
different events have been organised where the PEF and the Dairy PEFCR methodologies
have been presented and in some cases the RENDER software tool features have been
showcases.
As a result of these activities, 429 companies have increase their familiarity and
understanding of PEF and therefore the initial objective established has been more than
achieved (100 expected in the GA)
 Website: A website hit counter has been implemented to monitor the usability and interest
created by the web site and the project. The following figures show the results obtained by
the website hit counter from November 2017 to September 2022.
The number of visitors accounted was 3.803 while the number of views 5.870, exceeding
the initially set target of 1,000 visitors.
 Behavioral change: This indicator refers to the Number of Food and Drink European
companies that are implementing the Life-RENDER tools in their businesses at the end of
the project
At the end of the project, 11 dairy companies of 4 European Countries (France, Spain,
Portugal and Greece) are implementing the Life-RENDER tools in their businesses.
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Other Indicators:
 Entry into new projects: This indicators refers to the Collaboration of the Life-RENDER
beneficiaries in projects related to sustainability (Eco-design, Life Cycle Assessment,
Carbon and Water footprint, Environmental Technologies etc) in the Food and Drink
Industry at National or European Level.
Although initially 3 projects were considered as objectives at the end of the project, a figure
of 15 European or National projects have been reached, demonstrating the high
commitment of the Life RENDER partners towards sustainability in the Food and Drink
Industry
 Investment in training activities: This indicator analysis the number of hours Number of
hours in training activities on environmental issues provided by Life RENDER Team.
Although initially only the dedicated hours of ANIA, FIAB and FIPA had been considered,
ACTALIA's training hours are also considered since they help to make visible the growing
interest of the food and drink industry to improve the environmental performance of its
production processes.
Initially, 165 hours had been considered as a goal, although finally 164 have been achieved.
Although we are approaching to the target indicator, it should be noted that the COVID 16
pandemic paralysed the organization of training courses for a few months Although we are
very near the target indicator, it should be noted that the COVID 16 pandemic paralysed the
organization of training courses for a few months and therefore in a normal situation, this
indicator could have been higher
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8. List of Deliverables and Annexes
The following table summarise the deliverables produced; including the ones annexed to this
Final Report.
1. Updated table with LIFE project performance indicators
 E1_Updated table LIFE Performance Indicators
2. Technical Deliverables:
Action

Deliverable

Submission with
Report

A1

- D1 - Report on Adjustments to the software application according to PEF
and PEFCR requirements - This report reviews PEF methodology and the First Technical
PEFCR requirements that need to be integrated into the LCA Life-Render Report
software tool.

A1

- D2 - Database on Best Available Techniques and Management Practices
– This document collects 112 BAT Sheets addressing different subjects aiming
First Technical
at optimising environmental performance of dairy businesses: energy
Report
efficiency, water consumption, waste generation, wastewater treatment and
emissions to water and to air.

A1

- D3 - Pilot Groups and Management Procedures – This document describes
the 7 Pilot Companies and the 30 Pilot Products identified for assessment
First Technical
during the execution of the demonstration trials. Moreover, the Management
Report
Procedures of each Pilot Group for the deployment of the Demonstration Phase
are described.

B1

- D4 – Software Application integrating a consistent Database – This
document describe the main phases executed and challenges faced at the time
of developing the RENDER tools, including the Life Cycle Inventories Mid-term Report
database. The detailed description of all the functionalities of the application
are reflected in the user manual, attached to this report.

B1

- D5 – Operation Manual and Demonstration Video - This document,
developed in French for the demonstration stage, intends to guide the end user Mid-term Report
in the execution of a PEF study using the RENDER web tool.

B2

- D6 – Report on training Workshops - This document is an overview of the Mid-term Report /
First Training Sessions successfully executed with the Pilot Dairy Companies, Second Technical
providing details of the contents imparted and the main conclusions obtained. Report.

B2

- D7 - Report on Demonstration Activities, including individual reports for
each of the 30 products considered for analysis. This report analyses the
main outcomes obtained in the large testing and experimentation of 6 dairy
French companies with the PEF and Dairy PEFCR methods and the RENDER
Final Report
tool. This document also analyses of the environmental measures implemented
in CLS and the Spanish Company based on the PEF results obtained. An insight
on the environmental results obtained of the 32 dairy products analysed is also
included.

B3

- D8: Replicability and Transferability Plan. The document compiles the Second Technical
planned Life RENDER strategies to facilitate the replication and transfer of the Report

Final Report LIFE16 ENV/ES/000173

52

Action

Deliverable

Submission with
Report

project outcomes during and after the project execution to other European
countries.
B3

B3

B4

B4

B4

B4

- D9: Report on PEF and PEFCR-compliant studies in Spain and Portugal. Final Report
This document analyses the main outcomes obtained in the experimentation of
European dairy companies from Spain, Portugal and Greece with the PEF and
Dairy PEFCR methods and the RENDER tool.
- D10 – Report on the Replicability and Transferability actions. The Final Report
deliverable describes the strategies and actions develop during Life RENDER
execution to replicate and transfer the project outcomes to other European
countries.
- D11: Technical, environmental and economic feasibility studies. Final Report
Technical feasibility assesses the capability of the dairy companies involved
in the project to apply the PEF and PEFCR approach from a technical point of
view to assess the environmental performance of dairy products.
Environmental feasibility examines whether the Product Environmental
Footprint is suitable for assessing the environmental impact of the products and
for identifying improvement opportunities to enhance the environmental
footprint of analysed products
Economic feasibility includes a Retrospective cost-benefit analysis on the
investments to identify process hotspots and to reduce inputs consumption and
emissions generation
- D12: Transferability potential of the project approach to other Member Final Report
States. This deliverable assesses the capability of European Dairy companies
to collect the appropriate quality data required to perform a PEF and PEFCRcompliant tests.
- D13: Business Plan. The document identifies and describes the potential Final Report
market, as well as the marketing strategy of the Life RENDER project outputs
and the financials.
- D14: Recommendations for potential policies implementing the Final Report
Environmental Footprint methods. The document provides a series of
recommendations and an extended feedback to Policy Makers on the
implementation of PEF studies by SMEs of the Dairy Sector

C1

- D15 – Monitoring Plan – The Monitoring Plan describes the strategy
established to measure under a quantitative approach the environmental and
socio-economic effects of the project using as basis the he list of Life
Performance Indicators proposed for LIFE 2016 call. This document also First Technical
assesses the initial situation that will be used as baseline for the quantification Report
of the improvements implemented within Life-RENDER execution. Baseline
Data for the Environmental Performance Indicators focus on the overall dairy
production of CLS plants (Celles and Echiré) in 2016.

C2

- D16 - Assessment of the Environmental Impacts of the Project. This Final Report
deliverable analyses the evolution of the environmental indicators of the project
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Action

Deliverable

Submission with
Report

both in CLS and the Spanish Company: Improved Environmental and Climate
Performance and Better Use of Natural Resources.
C3

- D.17 - Assessment of the Socio-Economic Impacts of the Project. This
deliverable analyses the evolution of the socio-economic indicators of the
Final Report
project: Economic Performance, Replication, Communication, dissemination
and awareness rising and other relevant indicators.

D1

- D18 - Dissemination Plan and Database with Target Audience – this
document compiles and plans all the dissemination and communication actions
that will be undertaken during the Project in order to maximize Project’s First Technical
impact. The Life-RENDER Dissemination Plan annexes the Database with Report
Target Audience which objective is to compile relevant agents that are, directly
or indirectly, related and possibly affected by the outcomes of the project.

D1

- D19 - Project Website – This document describes the structure and content
First Technical
of the Project Website aimed at publicising the objectives, progress and
Report
findings/results of the project.

D1

- D20 – Notice Boards - The Notice Boards include information on: Project
Background and Introduction to the Product Environmental Footprint Initiative
Mid-term Report
of the European Commission, Description of the Project and the Demonstration
Activities to be undertaken by the Dairy Pilot Companies.

D1

- D.21 - Reports compiling all dissemination materials produced - The
Report compiles all the dissemination materials and events delivered and
Final Report
organised in the context of Action D1 – Development of Dissemination Plan
and Dissemination Pack for Life-RENDER project.

D1

D1

D1
D1

- D22 - Report on Workshop 1 – the report describe the results of the first
Dissemination Workshop organised in Paris (France) in December 2019 to Second Technical
present the PEF method and tools to a panel of enterprises of the agri-food Report
sector and to enhance the enterprises ‘curiosity and interest for the method.
- D23 - Report on Workshop 2 - the report describe the main conclusions of
the Final Workshop of LIFE RENDER project held online the 13th of Octiber
2021 to present the main challenges of the EU F&D industry in the Green Final Report
Market and the main results obtained in the project as well as in other initiatives
that have experimented with the PEF Initiative in the F&D Sector.
- D24 - Layman’s Report to inform non-specialist parties on the objectives of
Final Report
the Life RENDER and the results achieved.
- D25 – Networking Report at the end of the project - The Report compiles
all the networking activities executed within Life RENDER with other projects
or initiatives that have or currently are being developed in methodologies Final Report
(LCA, Eco-Design, and Carbon Footprint) and environmental technologies in
order to improve the environmental performance of the F&D and Dairy sectors
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Action

Deliverable

Submission with
Report

E1

- D26 - Management Plan of the Project - The Management Plan is a
confidential document delivered in the context of the RENDER project with First Technical
the aim of setting the procedures to ensure the successful management and Report
achievement of Project’s Objectives.

E1

- D27 - Progress Report
Updated table with Life project Performance Indicators – First Progress Report
- D28- Mid-term Report.
Updated table with Life project Performance Indicators – Midterm Report
- D29 - Progress Report
Updated table with Life project Performance Indicators – Second Progress
Report
- D29 -2 - Progress Report
Updated table with Life project Performance Indicators – Second Progress
Report
- D30 - Final Report
Updated table with Life project Performance Indicators – Final Report
- D.31- After-LIFE Plan. The document presents the main project outcomes
and explains how Life RENDER partners plans to continue disseminating and
communicating results after the end of the project.

E1
E1

E1

E1
E1
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