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Context

EFFIGE project
By calculating a product’s environmental
footprint, the EFFIGE project offers a solution

A growing number of consumers attach a great deal of importance to
protecting the environment. They
also believe that personal behaviour
can make a difference. According to
Eurobarometer data, almost nine out
of ten European citizens think that
action at an individual level plays a
significant role in safeguarding the
environment (Eurobarometer, 2020).
In addition, several studies have found
that consumers increasingly prefer products with environmentally
friendly labels and sustainable trademarks - a finding confirmed by higher growth rates for products with
sustainable credentials compared to
traditional alternatives across a range
of categories (White, K., Hardisty D.J.,
& Habib, R. “The Elusive Green Consumer”, Harvard Business Review 2019,
11, 124–133).

Some sectors, however, offer a
greater range of sustainable products than others. This is also true
of production supply chains, which
lack shared methods for calculating
environmental impact. In recent years we have also seen a profusion
of environmental trademarks and
labels. These follow different criteria
and heighten confusion among consumers, who have to consider multiple indicators if they wish to make
truly sustainable choices. Consumers also risk falling prey to “greenwashing”, a strategy used in corporate and product communication
to boost a company’s environmental
credentials through the superficial
use of environmental references with no real foundation in genuine environmental performance - either in
terms of production processes or
products.

The EFFIGE project was designed to meet the need for a clear and consistent range of indicators through trialing the Product Environmental Footprint (PEF). This
method of calculating the environmental footprint of products and services was endorsed by the European Commission via Recommendation 179/2013. The four sectors involved in the trial are of particular relevance for the “Made in Italy” economy:
foundries, wood-processing and furniture, the agri-food industry and catering
services.
The PEF can provide reliable, replicable, comparable and verifiable information. It
also allows products’ environmental impact to be calculated on the basis of an approach linked to their entire life cycle, thus providing a more accurate and comparable
assessment of the complete environmental impact of a product or service.

The PEF aims to:

Set out a SINGLE SET OF
EUROPEAN-WIDE RULES to
compare the environmental
footprint of similar products

Make
SECONDARY
DATA FREELY
AVAILABLE

SET OUT BENCHMARKS
and, where appropriate
and relevant, environmental
performance classes

Establish
A REPRESENTATIVE
PRODUCT for each product
category

Introduce a NEW APPROACH
TO FOREGROUND/
BACKGROUND DATA
MANAGEMENT

REDUCE THE ENVIRONMENTAL
IMPACT of products and services
through the environmental
information produced
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The background to EFFIGE

The EFFIGE project was developed
over four years, starting in 2017 and
concluding in 2021. Several companies representing each sector involved in the project took part in its development. The companies calculated
their environmental footprint and then
identified and implemented a range
of strategic improvement measures
aimed at making their activities more
sustainable.
Tools to assist small to medium-sized businesses use the PEF were developed
during the project, helping them to trial new approaches and methods to meet
market requirements more fully and more dynamically.

The project’s partners worked on twin elements: on the one hand, they carried out scientific activities to calculate environmental footprint; and on the
other, they established the best way of communicating products’ environmental footprint, with the aim of supporting and promoting accurate and
easy-to-understand corporate environmental communications based on measurable information.
During the project, partners worked with both Italian and European companies,
with the aim of testing and validating tools and methodologies beyond national
boundaries so that EFFIGE became an opportunity for non-Italian companies
also.

Partners in the project
The Management Institute at Pisa’s Sant’Anna School of Advanced Studies,
which coordinated the project, offers training and research programmes focused on areas relevant to the demands posed by modernisation and innovation
in Italy. The Management Institute has two purposes: studying innovation management across industry and private and public services; and making novel contributions in terms of scientific output as well as supporting the public sector
and businesses in boosting knowledge and providing qualified expertise training..

ENEA, the Italian national agency for
new technologies, energy and sustainable economic development, is the
technical partner on the project. It is a
public body dedicated to research, innovation and providing advanced services in energy, the environment and
sustainable development.
Assofond, the Italian Association of
Foundries, is the trade body that represents the country’s leading companies in the sector. Founded in 1948,
it is a member of Confindustria, Italy’s
employers’ association, and the European Foundry Association (CAEF). It
has around 200 member companies.
The Mantuan Agritourism Consortium is a network of 350 farming and
agri-tourism businesses formed in
1998. Headquartered in Mantua, it takes a joined-up approach to promoting rural tourism and farm products
in the countryside around Mantua and
Lombardy.

CAMST is the largest wholly Italian-owned catering company, with revenues of 507 million euros and 10,560
employees (as reported in 2016). Its
specialisms extend across all sectors,
from catering management to commercial services.
FederlegnoArredo Eventi is the special purpose company of FederlegnoArredo, the Italian Federation of the
wood, cork, furniture, lighting and furnishing industries, which was founded
in 1945. A member of Confindustria,
it represents Italian companies in the
wood-processing and furniture sector, an integrated supply chain which,
from raw material through to finished
product, generates a flow of high value-added products.
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Action taken
Following initial research to identify
the best examples of implementing
the LCA in Europa, which led in turn
to further research involving five case
studies, each partner identified the
companies it wished to include from
among those in its own supply chain
and set up a working group. The working groups developed PEF screening
for each representative product in
the supply chain. This comprised an
LCA study based on existing or generic
data (studies, articles, databases, etc.)
supplemented by the answers that
each participating company gave to
questionnaires developed by the sector partners. On the basis of the screening, each sector developed PEFCR

In parallel to the PEF trial, the EFFIGE
project partners also undertook other
complementary activities, including:

Identifying the main obstacles to overcome in order to make PEF methodology easy to use by small and medium-sized businesses, and the development of
(Product Environmental Footprint
Category Rules) - documents that
contain the information necessary to
carry out and compare PEF studies
in every supply chain. This information
concerns the application areas, the
calculation of environmental impact,
and the interpretation of the results
obtained by the screening and benchmarking analysis.

Next, the environmental impact of the representative products in each supply
chain were identified and assessed within the context of their life cycle. This was
done by trialling the PEF methodology in 15 Italian companies. In total, 22 PEF
studies were completed. Applying this methodology meant that the major environmental issues in each participating company could be identified.
Improvement measures were drawn up based on the environmental footprint
calculation. These were then implemented by companies to reduce their environmental footprint. Finally, after this series of actions, a second PEF study was
conducted to assess the results achieved in regards to the product’s environmental performance.

tools to promote it
Creating tools to facilitate PEF integration with other existing environmental policy-related tools and promote the accurate communication of
environmental performance
Assessing the environmental improvements achieved by the companies
and the socio-economic impact of the
project over four years
Assessing whether the action taken
was replicable via an applicability test
on the methodology trialed within the
project in other European countries and
in sectors not yet involved in the pilot
studies
Communicating the action taken and
the results achieved.
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Supply chains involved
and what companies did
Foundries
The foundry supply chain is one of the jewels in the crown of Italian manufacturing.
With more than 1,000 active companies, 30,000 employees and total turnover
of around 6.5 billion euros, the sector produces a vast range of essential components in metal that are used to make complex products across multiple industries:
from automotive to agricultural machinery, from mechanical engineering to electric
energy production, and from the aerospace industry to the marine industry.
For the EFFIGE project, three cast iron foundries, all members of Assofond, calculated the environmental footprint of several products that are representative
of the sector. The study showed that foundries’ production process from “cradle-to-gate” (from the extraction, processing and transport of raw materials through
to obtaining the raw casting ready to be delivered to the customer) mainly impacts
the environment in four areas:

Climate
change

Respiratory
inorganics

Resource use,
energy carriers

Resource use, mineral
and metals

and that these impacts are chiefly generated by three stages of the process:

Extraction, processing
and transport of raw materials
(pig iron, scrap,
ferro-alloys and auxiliary
materials)

Energy consumption f
or smelting furnaces

Consumption of resins
and catalysers
for the moulding stage

As only the latter two processes are under foundries’ direct control, the companies focused their efforts on reducing the environmental impact of production.
The improvement measures focused on three areas:

Improving the management
of furnaces
and cooling systems to reduce
energy consumption

Increasing the share of electric
energy from renewable sources
(generated internally
or acquired)

Reducing the consumption
of chemical sand, resins
and hardeners used
in the moulding stage

The action taken led to particular improvements in the “Resource use, mineral
and metals” category, where figures improved across all PEF studies conducted
in 2020, and in the “Climate change” (3 of 4) and “Resource use, energy carriers” (2 of 4) categories. In some cases, in contrast, there was a deterioration.
This was mainly related to the marked impact of the Covid-19 pandemic which, in
2020, forced companies to halt production several times. This led to a reduction
in efficiency and, consequently, opportunities to optimise production.
As well as implementing improvement measures and assessing environmental
impact, Assofond made a significant effort to look at how the project could be
replicated elsewhere. It did this in collaboration with FEAF, the Spanish foundry
federation, organising three webinars in which it presented to FEAF’s foundry
members both the project’s results and the opportunities for the sector arising
from applying a shared method for calculating the environmental impact of its
products. The participants were also able to experience the PEF method first
hand through the PEFStarter tool, which was tested during the final meeting.
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Wood-furniture supply chain
The wood-furniture supply chain in Italy is made up of 71,534 companies and
employs 307,552 people. Taken together, the production turnover amounts to
around 40 billion euros. It is divided into a wood macrosystem (raw processing,
packaging, semi-finished products, wooden construction products) and a furniture and lighting macrosystem (which includes Furniture, Lighting, Bathroom
Furnishings, Office and Professional Furniture and commercial). It is the latter, and
in particular the office furniture sector, that was involved in the EFFIGE project.
Two associated producers, manufacturers of furniture and chairs for offices and
communities, participated directly, calculating the environmental footprint of some of their products, selected as representative of the sector. For this purpose,
the main components of the office workstation have been chosen, that is some
desk models and some seat models, both for computer operators and multipurpose / visitor models, made with different combinations of materials.
The study highlighted how, for both products, the use of resources (minerals, fossils and renewables) is the most significant impact category in the manufacture
of office furniture and, among the processes, the most impactful is that of the
production of components. / semi-finished products that make up the finished
product.
These are processes that, in the vast majority of cases, are external to the
companies that manufacture finished furniture, which generally design the
products, procure semi-finished products and components from third-party
companies, carry out some further processing (e.g. cutting to size, edging, application of coatings, etc.) and assemble and pack the finished product for distribution and sale.
As possible interventions to reduce the impacts, falling within the processes controlled directly and therefore achievable by the companies involved, the following
have been planned and implemented:

For chairs:

Rationalization of
cardboard packaging
with the purchase
of an on-demand
packaging machine

Replacement with
cardboard packaging
of packaging previously
made with different
materials

Elimination of adhesive
for easier removal and
separation of materials
at the end of the
product’s life

Introduction into
production of a variant
of the product
with at least 50%
recycled plastic

For the desks:

Reduction of the metal parts
necessary for the production
of the product

5-10% reduction
in packaging material

10% reduction
in energy consumption
for production

The calculation of a second product environmental footprint made it possible to
accurately quantify the reduction in the impacts due to the interventions described above.
In addition to the implementation of improvement actions and the assessment
of environmental impacts, FederlegnoArredo Eventi has conducted important
actions to replicate the project, involving Associations and stakeholders from
other European countries (Holland, Bulgaria, Hungary) and the European
Association of Furniture Manufacturers (EFIC). The Meetings highlighted the
importance and usefulness of a product environmental footprint measurement
tool according to international standard criteria.
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Agrifood: mustard supply chain
Mustard is a typical Italian product with a long tradition that is produced both
on an industrial and artisanal level. It is a small quote (in terms of value and
tons produces) of NACE classification code 10.39.22, which includes:

Production of food mainly based on
fruit or vegetables

Jams and marmalades

The total production for the NACE code 10.39.22 is approximately 370 million
euros (ISTAT 2015 data) and the mustard market amounts to about 1848 tons
of product, therefore about 1.2% of the total production of jams in quantity and
a total revenue of over 35 million (mustard has a much higher added value than
that of normal jams). There are some large industrial players on the market that
produce 78.8% of mustard. In addition, there is an artisanal production made
up of about fifteen companies which represent about 19.6% of the market and
which produces a total of just over 350 tons of mustard.
It was decided to carry out the study on 4 products because of the high variability of the recipes, in order to evaluate any difficulties of application to the production process of the artisan companies (which are typically micro-enterprises)
and to verify any differences in the impact categories detected.
The main impact categories found have almost always confirmed those defined
in the PEFCR, albeit with some differences and have highlighted that the impacts
are concentrated above all in the “core” phase of the life cycle, therefore under
the control of the company.

The EFFIGE allow the creation of an “environmental accounting” provided by
the PEF. It was with this awareness that they took actions to improve their impacts, which focused on the following actions:

Use of energy
from 100% renewable
sources in the supply,
using contracts
with a guarantee
origin

Investments in
photovoltaic systems (not
implemented during the
project due to the covid
crisis, but planned
for the period 2021-22)

Interventions
on packaging:
use of 100% recycled
materials, weight
reduction
of packaging

Investments
in plants
to reduce
water
consumption

The margin for improvement of the impacts that was highlighted in % terms was
considerable, since the second PEF for the three companies considered highlighted reductions in impacts from 3.3% to 52%, with an average reduction of
10% in the “climate change” impact category.
The Mantuan Agritourism Consortium has learned three important lessons from
this project which:
farm production does not necessarily have a low environmental impact and that monitoring is needed to evaluate it
there are a series of easily replicable improvement actions for all farms in the agri-food sector
there are important synergies between environmental monitoring and
the logics of agri-food production at “0 km” (farmers ‘markets in the
city, organization of collection in the field by consumers’ wall, direct
delivery of farm products).
Some of these aspects have been developed in replicability actions, with reference primarily to the Hungarian market as well as in communication and
dissemination actions between the members (300 agricultural businesses) and
the vast world of agricultural and agri-food businesses.
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Agrifood: torrone supply chain
Torrone is a traditional Italian and European confectionery product that is
produced both on an industrial and artisanal level. As a collocation in the NACE
classification it represents a small share of the confectionery production sector,
that is the code 10.82.22, which includes “sugar-based products and their substitutes, containing cocoa”, including also a quota of 10.82.23 for product “or not
containing cocoa”.
The total production for the NACE code 10.39.22 is approximately 6.8 billion
euros (ISTAT 2015 data); the nougat market is a small share of the total, which
amounts to about 5,000 tons of product (about 0.4% of the total), of which
about 83% is produced by 8 major industrial players while the rest is produced
by some hundreds of artisanal productions (micro enterprises).
It was decided to carry out the study on six products due to the high variability of the recipes, because there are significant territorial differences. It is no
coincidence that one company from northern Italy and two from southern Italy
were considered. In this way it was possible to verify with greater precision any
differences in the impact categories detected.
The main impact categories found have almost always confirmed those of the
PEFCR, albeit with some differences, and have highlighted that the impacts are
concentrated above all in the “upstream” phase of the life cycle, therefore outside the control of the company. The PEF analysis show also the significant weight of chocolate production in the impacts generated.

The Effige project allowed the participating companies to introduce a real
“environmental accounting” that would allow them to incorporate investment
and management decisions. On this basis they have undertaken actions to
improve their own impacts, which have focused on the following actions:

Use of energy from 100% renewable
sources in the supply, using contracts
with a guarantee of origin

Interventions on packaging: use of
100% recycled materials, reduction
of the weight of packaging

The margin for improvement of the impacts that was relevant in% terms was
considerable, since the second PEF put in evidence reductions in impacts from
1% to 7.7%.
The main lessons learned are that:
The intervention on the packaging actions is very complex and requires a long planning, but it has allowed us to anticipate the new
national regulations released in 2020
The weight of chocolate is very high in terms of impact, because it
involves the deforestation of tropical areas, but all companies have
understood the importance of having chosen a supplier who has
made strong commitments against deforestation
Tor energy actions it is necessary to plan a mix of interventions, some simpler and others more complex (such as photovoltaics) which
must undergo authorization procedures with different constraints
Some of these aspects have been developed in replication actions, with reference primarily to the Bulgarian market as well as in communication and
dissemination actions for trade associations and the vast world of agricultural
and agrifood businesses.
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Catering service
Camst is a leading company in all sectors of catering services in Italy: collective
catering and trade catering. The Group has over 15,000 employees and produces about 130 million meals a year (2019).
The subject of the study was the life cycle of the school catering service of the
Forlì kitchen with the aim of analysing its environmental footprint for:
Test the PEFCR draft of contracted supply service
for school meals

The improvement actions identified concern:

Reduction of food waste
through educational
activities for users of the service
to prevent food waste
in the consumption phase

Purchase of electricity
from renewable sources,
for the management
of production activities
inside the kitchen

Replacement of the use
of disposable dishes
with reusable and dishwasher
safe dishes, thanks
to the expansion
of the number of them

Validate the results of the screening study on the school catering
service conducted within EFFIGE
Identify the most critical areas
of the service life cycle
Identify improvement actions and carry out a simulation on potential improvements in terms of environmental impact of the service life
cycle
The first PEF study identifies 7 relevant impact categories: climate change, raw
material consumption, particulate emissions, acidification, fossil fuel consumption, terrestrial eutrophication and water consumption.
The phases most responsible for these impacts are pre-production and production, in which meat, dairy products and cereals and the energy consumption
of the centralized kitchen are the processes which impact the most.

The health emergency that particularly hit the school catering sector has generated strong economic consequences. This also caused the interruption of
the improvement actions undertaken. Action 1 was interrupted after 2 weeks,
but the results of the first monitoring confirm the average percentage of food
waste proposed by the PEFCR (22.5%).
The strong economic uncertainty did not allow the implementation of a supply
with a higher renewable component; however, the results of the simulations are
currently used to guide some strategic sustainability choices for the resumption
of the service.
Action 3 was partially achieved through the installation of 5 additional dishwashers. Others will have to be installed as soon as the situation returns to normal,
but although the effect is small, it is still positive in the phases of use and end of
life.
The pandemic has also generated problems in the involvement of the supply
chain abroad for the replicability action envisaged in Spain. Camst therefore
decided to make a video with the contribution of SSSA and ENEA (in Italian and
English) to be disseminated in Spain and Denmark, through the two companies
of Camst Group.
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The tools developed
within the project
The Effige project has developed a set of tools to support companies interested in understanding and applying the PEF method for the calculation of the
environmental footprint of products through their entire life cycle.
PEFStarter is an online, user-friendly tool addressed to companies, especially
SMEs, which want to approach the PEF method, to understand objectives and
procedures and to know the advantages that can be obtained by its application.
The tool is available in both Italian and English languages at https://pefstarter.
enea.it.
To support the ecodesign of the office furniture products, a tool has been developed, which allows the simulation of different design options of office chairs.
Designers can select, for example, materials, weight of the components, suppliers’ distance, and obtain the results in terms of 4 impact categories, identified
as the most relevant for this product category: Climate change, Energy use, Inorganic respiratory and Acidification. The tool also allows the comparison between
the results of the simulation and those of the representative product defined
in the PEFCR (PEF Category Rules) developed during the project.
To increase the availability of country specific data for PEF calculations, in particular data representative of the Italian context, an LCA Database has been
developed, which includes inventory data and related metadata of some products and processes investigated during the project. It is the preliminary core of
a larger inventories database, the Banca Dati Italiana di LCA (https://bancadatiitalianalca.enea.it/Node/), which uses the infrastructure and is compliant with
the data format requirements of the Life Cycle Data Network (LCDN). To ease
the implementation of the metadata, which are essential to qualify and correctly
use the data, a tool has been developed, which is available under subscription
at https://medit.enea.it/. Target users of MEdit are LCA practitioners who, after
completing an LCA study, want to produce datasets compliant with the format
recognised by the LCDN.

Moreover, two working groups have been established during the project: one
focused on environmental communication and greenwashing and the other
on the PEF integrating with other environmental management tools. The
working groups held various meetings with companies, institutions, and other
stakeholders. The working groups members attended the meetings to be updated on PEF developments and the new opportunities, first of all the “Made Green in Italy”, a certification launched by the Italian Ministry of Ecological Transition
in order to combine the excellence of Made in Italy with the Green component.
Working groups meetings involved the representatives from Italian Ministry of
Ecological transition and from competent DGs of European Commission.
Project partners also developed guidelines aimed at supporting companies on
the issues of environmental communication and integration of the PEF.
Surely, companies can further improve their own environmental management
and products by integrating the PEF methodology with ecolabels and the environmental management system (EMS). The scope of the PEF integration
guideline is to support companies with this integration process. This guideline
lists the main linkages between the PEF, Ecolabels, EMS and GPP and describes
the advantages that can emerge from their integration.
The Guidelines for PEF Communication aims to provide support for environmental product communication and green marketing initiatives. This document
includes an overview regarding consumers’ purchasing behaviour towards green
products and the risks of greenwashing as well as a definition and some examples of the principles to be respected for environmental communication. The
document closes with a brief description of the main methods for carrying out
LCA studies, advice about suitable indicators for consumer communication and
how to make them more understandable through the use of conversion factors
and equivalences that are intuitive and closer to people’s daily lives.
The Life Cycle Communication tool has been developed for this purpose. A
spreadsheet translates the LCA/PEF results into the impacts of more familiar
products and processes in order to help companies that have calculated the
environmental footprint of their products to develop a new communication and
green marketing strategy.
The above-mentioned tools are available at https://www.lifeeffige.eu/en/tools/.
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Piazza Martiri della Libertà, 33 - 56127 - PISA (Italy)
+39.050.88.31.11
info@lifeeffige.eu
www.lifeeffige.eu

