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ABSTRACT

Objective: To identify potential limitations for the development of Polish enterprises resulting
from the need to label dairy products. The focus is on Eco-Score labelling for a selected product
from the dairy industry.

Research Design & Methods: The article presents the calculations of the Eco-Score index for
Polish mozzarella cheese (125 g) made from cow’s milk and produced under a discount store’s
brand name. On the basis of a case study, an analysis was done with the Eco-Score for mozzarella
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cheese produced in France. The Eco-Score is the reference value (benchmark) for calculating the
Single Score based on PEF methodology.

Findings: Out of ten mozzarella cheeses available on the Polish market, two of them were
classified as category C products (Eco-Score 53 and 58 Pt), indicating that their impact on the
environment was moderate. The remaining eight cheeses fell into category D, meaning they had
a high impact.

Implications/Recommendations: In the case of Eco-Score, Polish products are assigned
a lower category at the outset due to their country of origin and the government’s environmental
policy. In turn, when it comes to labelling based on product environmental footprint (PEF) rules,
the increased environmental burden resulting from the Polish energy mix may pose a challenge
when calculating the environmental footprint of a product and comparing it to the designated
benchmark.

Contribution: The conclusions from the article may be helpful for industry management in
understanding the benefits and limitations of environmental labelling of dairy products and their
voluntary use.

Article type: original article.

Keywords: environmental management, product environmental footprint, environmental
labelling, Eco-Score.

JEL Classification: L1, L6, L7, Q18, F2, 0440, O57.

STRESZCZENIE

Cel: Celem artykutu jest identyfikacja potencjalnych ograniczen rozwoju polskich przedsie-
biorstw, wynikajacych z konieczno$ci znakowania produktow mleczarskich na przykfadzie
znakowania Eco-Score dla wybranego produktu z branzy mleczarskiej.

Metodyka badan: Przeprowadzono obliczenia dla wskaznika Eco-Score polskiego sera typu
mozzarella z mleka krowiego o gramaturze 125 g, produkowanego pod marka jednego ze
sklepéw dyskontowych. Na podstawie wybranego przypadku dokonano szacowania w odnie-
sieniu do warto$ci wskaznika Eco-Score sera typu mozzarella wyprodukowanego we Francji,
stanowigcego warto$¢ referencyjng (benchmark) dla obliczenia wskaznika Single Score zgodnie
z metodyka PEF.

Wiyniki badai: Przeprowadzone rozpoznanie wykazato, ze na dziesig¢ dostgpnych na polskim
rynku seréw mozzarella dwa uzyskatly kategori¢ C (Eco-Score 53 i 58 Pt), Swiadczacg o umiar-
kowanym wptywie na Srodowisko, a pozostate osiem serow sklasyfikowano w kategorii D
— duzego wptywu.

Whioski: W przypadku Eco-Score polskie produkty juz na poczatku maja przypisang nizsza
kategorie ze wzgledu na kraj pochodzenia i polityke ekologiczng rzadu. Jesli chodzi natomiast
o znakowanie oparte na zasadach PEF, wicksze obcigzenie Srodowiska wynikajace z polskiego
miksu energetycznego moze stanowi¢ wyzwanie przy obliczaniu §ladu Srodowiskowego pro-
duktu i poréwnywaniu go do wyznaczonego benchmarku.

Wkiad w rozwdj dyscypliny: Wnioski z artykutu moga byé pomocne dla kadry zarzadzajacej
w poznaniu korzysci i ograniczefi wynikajgcych z etykietowania Srodowiskowego produktow.
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Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: zarzadzanie Srodowiskowe, Slad Srodowiskowy produktu, etykietowanie
srodowiskowe, Eco-Score.

1. Introduction

To force organisations to become more involved with environmental and climate
issues, in 2019 the European Green Deal was launched. The goal of this new growth
strategy is to build a modern, resource-efficient and competitive economy and
achieve net zero greenhouse gas emissions (GHG) in Europe by 2050 (The Euro-
pean Green Deal 2019). The most important task of the Community in this regard is
to redirect the economy and society towards sustainable development and to protect
the natural capital, health and well-being of EU citizens. When introducing new
products onto the market, enterprises should therefore base their decisions on an
assessment of the environmental impact of these products, taking specific standards
and guidelines into account.

One of the key elements of sustainable production and consumption is the food
supply chain, which has had a negative impact on the environment (Tudi et al. 2021),
and has sped up greenhouse gas emissions and climate change, the destruction of
wildlife habitats and biodiversity, water, soil and air pollution and, as a consequence,
the production of waste. The amount of input material at each stage of the crop
production chain has an impact on GHG as well as emissions, including energy
consumption, both on farms (crop cultivation, machine use) and off-farm (trans-
port, refrigeration). Additional sources of emissions include the production and use
of fertilisers and pesticides, the production and transportation of raw materials,
packaging and disposal. All of these impact the environment in a variety of ways,
including through human toxicity, soil toxicity, water toxicity, global warming, and
acidification (Alhashim, Deepa & Anandhi 2021). Thus, not only is the agricultural
sector itself contributing to climate change and environmental degradation, but so
too are the processing, packaging and retail industries (Gerten et al. 2020).

Hence, the attempted transformation has focused on implementing the farm-
-to-fork strategy, a key driver in the transition to sustainable, healthy and inclusive
food systems from primary production to consumption (Riccaboni et al. 2021).
This strategy sets out a number of goals to be achieved by 2030, including halving
food waste per capita at both the retail and consumer levels (European Commission
2020). In addition, it points to the need for a more environmentally friendly food
system in the European Union, which would make it possible to mitigate climate
change and adapt to its consequences (Blanke 2015). However, in order for this
strategy to be effective, changes in the behaviour of individual stakeholders are
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required. Hence, the strategy’s main goal is to encourage not only food producers,
but also processors and retailers to introduce changes aimed at improving the manu-
factured products available on the market (European Commission 2020).

Policymakers across the value chain are investing more financial resources than
ever in an effort to support sustainable development. However, there is no single
standardised and objective way of quantifying the environmental performance
of products and services and conveying this information to customers (De Bauw
et al. 2021). The lack of uniform guidelines means that many different types of
tools for calculating the environmental impact of a given product have begun to
appear on the market, and each tool is based on a different methodology. This gives
rise to information hype and confuses consumers. Labels still do not play a signif-
icant role in food selection as they compete with attributes such as price and taste
(Truong, Lang & Conroy 2021). Moreover, the variety of existing methodologies
for estimating the impact on the environment throughout the product life cycle is
perplexing for entrepreneurs and undermines the competitiveness of manufacturing
companies. In an effort to be competitive on the European market, food production
companies are often forced to use various types of labels.

This article identifies potential limitations for the development of Polish enter-
prises resulting from the need to label dairy products on the example of “Eco-Score”
labelling for selected dairy products.

2. Characteristics of the Dairy Industry in the Context
of the Green Deal

The dairy industry, the EU’s most important agricultural sector, is the primary
focus of the Green Deal strategy aimed at ensuring sustainable food production
(EEA 2019). Poland has the third highest stock of dairy cows among the 28 member
states of the European Union (Eurostat 2020). In 2010-2019, the milk yield of cows
increased significantly, from approx. 4,500 to approx. 5,800 litre/a year (Statistics
Poland 2020). Despite the modifications introduced in the concentration of herds
and improvements in raw material quality, which is in line with general EU trends,
large-scale milk production is considered a potential threat to the environment
(Bienkowski, Baum & Holka 2021).

In accordance with the assumptions of the ,,from-farm-to-fork™ strategy, by 2030
farmers are obliged to reduce their use of plant protection products by 50%, fertil-
isers by 20%, and antibiotics by 50%, as well as improve the welfare of their live-
stock. In addition, 10% of all arable land must be set aside for restoring biodiversity
and 25% of all food should be harvested using organic farming methods. In spite
of these ambitious goals, Polish strategic plans for the Common Agricultural Policy
(CAP) for 2023-2027, taking into account the country’s capabilities in this area,
will be moderate and provide only for a reduction in consumption of 1 kg of pure
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nitrogen per hectare, an approximate 5% reduction in plant protection products, and
aroughly 10% cut in the use of antibiotics (Strategic Plan... 2020).

The high standards set for Green Deal performance indicators may generate
additional costs for the entire agri-food sector. If Poland is to convert 25% of its
entire agricultural land into organic farming units, in accordance with Resolution
of the European Parliament on the European Green Deal (RC-B9-0040/2020),
preparing financial support instruments will be required at the national, regional
and local levels. These will provide the tools needed to implement the Green Deal,
shift to a low-carbon economy, and fight unfair trading practices.

Conscious of the constraints of the market, many Polish dairy companies from
the large enterprise and small and medium enterprise (SMEs) sectors are taking
substantial steps to translate EU requirements into practice, while ensuring efficient
and profitable production of milk and dairy products, taking into account ecolog-
ical and environmental factors at all stages of the life cycle (Notarnicola et al.
2017). They believe that they are able to overcome any constraints of the Green
Deal, provided that sustainable products are the preferred choice of consumers
(COM 2022). One solution that would enable the Polish dairy industry to survive on
the market would be the creation of a truly long-term vision involving sustainable
and competitive food systems, while promoting the reciprocity of EU production
standards in trade agreements and creating a competitive economy (Commis-
sion staff working document executive summary of the impact assessment,
SWD/2022/83 final).

The European Green Deal and its accompanying documents present the vision
and overall objectives, while the development of specific goals is the responsibility
of the Member States and society. The focus of pro-environmental measures in
the dairy industry is on increasing resource efficiency in the production cycle.
One example is the recycling of whey, a by-product of cheese and casein produc-
tion, which makes up about 85% of the milk used in these processes (Panesar
& Kennedy 2012). Most of the word’s whey permeate is treated as dairy waste-
water. But it can actually be recovered and reused to produce high-value protein
concentrates for special human (Mehra et al. 2021) and animal (Zandona, Blazi¢
& Jambrak 2021) consumption as well as for the production of biofuels (Parashar
et al. 2016). In addition, dairy plants in Poland are investing in renewable energy
and cogeneration systems that increase their competitiveness and comply with
the objectives of the Green Deal (Fiore et al. 2020). The dairy industry is also
committed to reducing food waste along the entire value chain from farm to fork,
taking into account: its huge share in overall greenhouse gas emissions, the negative
environmental impact of packaging and the use of voluntary information systems
on packaging (EDA 2019).
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3. Product Environmental Labelling

Food labelling that informs consumers about the environmental impact of
a product is less common than labelling containing information about the impact
of food on health. Hence, when making purchasing decisions, these factors may
compete with each other and pose a dilemma for consumers (Hardin 2009). While
identifying the health risks/benefits of food has a direct impact on consumer
choices (Beattie 2012), the environmental impact of a product has a wider range
of effects on many different populations, from local communities to the world as
a whole. Consumers’ ignorance of the placement of eco-labels on packaging will
prevent them from properly interpreting the environmental aspects of a product
(Panzone et al. 2020).

Eco-labelling is an environmental product management tool that distinguishes
products of above-average environmental quality on the market and thus allows
consumers to make more informed choices. The food eco-labelling systems
currently in use in Poland are voluntary and standardised (ISO 14020:2000) for
three types of label: type I is a qualitative label (ISO 14024:2018) while types 11
and III are quantitative labels (ISO 14021:2016; ISO 14025:2006). Despite the exist-
ence of legal regulations in this area, state and EU authorities recommend avoiding
the practice of “greening” products, i.e. placing misleading labels on them (green-
washing). They also encourage the use of products with a reduced environmental
impact and favour those that are local/seasonal in character and are respectful of
biodiversity. In addition, the Resolution of the European Parliament on the Euro-
pean Green Deal calls for improved mandatory country-of-origin labelling and
clear information on the environmental footprint of food. It also requires transparent
and consumer-friendly labels to be displayed directly on food labels, where digital
means of supplying information can complement but not replace them.

To ensure a harmonised visual identity for organic food across the EU, in 2010
the European Commission developed and implemented the EU Organic Farming
Logo, which consists of twelve white stars arranged in a pattern of leaves set against
a green background (Fig. 1) (Gorton et al. 2021).

The detailed requirements regarding the production and labelling of organic
products are contained in Regulation (EU) 2018/848 of the European Parliament
and the Council of 30 May 2018 (repealing Council Regulation (EC) No. 834/2007),
which indicates that organic production is “an overall farm management and food
production system combining the best environmental and climate-friendly prac-
tices, a high degree of biodiversity, the protection of natural resources and the
application of high animal welfare and production standards, meeting the growing
number of consumers’ demands for products manufactured using natural means
and processes”. Thus, the main goals of organic farming are to increase system-
-wide biodiversity, increase the biological activity of soil, maintain long-term soil
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fertility, recycle plant and animal waste, use renewable resources in locally organ-
ised farming systems, promote the healthy use of soil, water and air, and minimise
all forms of their contamination that may result from agricultural practices. This
translates into a number of specific requirements, including refraining from the use
of industrial fertilisers, synthetic pesticides, feed additives, and genetically modified
(GM) crops. All these strict and widely-recognised requirements are defined at
management level (Sonesson, Berlin & Ziegler 2010, Vives Vallés 2022).

Fig. 1. Certified Organic Farming Logo

Source: Regulation (EU) 2018/848 of the European Parliament and of the Council of 30 May 2018
on organic production and the labelling of organic products and repealing Council Regulation (EC)
No 834/2007.

Member States are required to implement a control system to properly monitor
compliance with the provisions applicable to organic production. EU law requires
economic operators to be checked at least once a year. The competent authorities
may delegate control to accredited certification bodies, but nevertheless must
perform certain supervisory functions themselves (checking the independence of
accredited bodies and the effectiveness of their checks and inspections, ensure
accurate reporting of irregularities, etc.). In this area, EU activities are not limited
only to defining control and certification standards and the principles of ecolog-
ical activities. They also involve the provision of financial support by the Common
Agricultural Policy (CAP) for their promotion and development. The European
Agricultural Fund for Rural Development, for example, promotes organic farming
through support measures that encourage farms to switch to these organic produc-
tion methods (Simina & Raluca 2022).

In an effort to standardise the research methodology involved in an environ-
mental life cycle assessment of a product and to communicate these results to
consumers, the European Commission introduced the Product Environmental
Footprint PEF (Manfredi et al. 2012) method of calculation. This tool is based on
a multi-criteria assessment of environmental performance throughout the product
life cycle (ISO 14040:2006). The assessment covers the flows of elemental material
and energy streams at all stages of the life cycle, from raw material extraction,
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through to processing, distribution, use and end of life (EoL) (Manfredi ez al. 2015).
Figure 2 presents all phases of the PEF study based on LCA methodology (Zampori
& Pant 2019).

Define the goal
and scope of the Product
Environmental Footprint study

¥
Compile the Life Cycle

Inventory (LCI)
EF Verification Y
Conduct Life Cycle

Impact Assessment
(LCIA)

Y

EF reporting

Fig. 2. Phases of a Product Environmental Footprint Study
Source: (Zampori & Pant 2019).

The purpose of PEF is to develop a standardised, uniform procedure for
comparing and communicating the effects of the environmental impact of products
in order to help consumers recognise to what extent a given product or company
is environmentally friendly. A high degree of reproducibility and comparability of
studies within the same product category can be achieved based on specific meth-
odological requirements established for selected categories in the Product Environ-
mental Footprint Category Rules PEFCR. In the pilot phase in 2013-2018, PEFCRs
were developed for 19 different product categories, including dairy products. Each
document is prepared by a group of experts supported by the Technical Advisory
Committee, which includes entrepreneurs from various sectors.

Currently, calculating the PEF is not mandatory. However, according to the
recommendations of the European Commission, Member States should include
the PEF in their voluntary policies for measuring or communicating to consumers
the environmental and ecological performance of products or organisations
throughout the life cycle (European Commission 2021). It is also still unclear how
the PEF will be used in communications with external stakeholders (Minkov,
Lehmann & Finkbeiner 2020). Because consistent communication and monitoring
of eco-labels was one of the justifications for launching the PEF, the option favoured
was that of combining eco-labelling with the PEF label. Potential technical options
for informing consumers about a product’s PEF were investigated as part of a pilot



The Limitations of Implementing Environmental Labelling... 93

i % =
ENVIRONMENT [=

WORSE | AVERAGE | BETTER

Result relative to the average wine®,
based on the EU PEF method
Venfied by EFHA

Fig. 3. A Simplified Example of a Potential PEF Label
Source: (Elsen et al. 2019).

phase. Nine different labels have been proposed in online eye-tracking interviews
to assess the effectiveness of attracting consumer attention (Elsen et al. 2019).
One example of a simplified proposal is shown in Figure 3.

4. The Example of Eco-Score Mozzarella Cheese
4.1. Methodology

In January 2021, a group of French organisations introduced a new environ-
mental food labelling system on the European market called ,,Eco-Score”, based
on the PEF methodology. This label provides information for customers (“front
of pack” information) on the environmental footprint of products along the entire
supply chain “from farm to fork”. The Eco-Score environmental food labelling
system is supported by the Open Food Facts portal (https:/world.openfoodfacts.org/,
accessed: 29.03.2023). The portal has the most extensive database of products from
around the world assigned Nutriscore and Eco-Score labels. The platform’s base
contains 2,392,926 products, of which 8,220 are from Poland (as of June 19, 2022).

According to Osman and Thornton (2019), the use of Eco-Score labels is
an easy, intuitive and effective tool for communicating environmental perfor-
mance. Researchers have also noted their beneficial effect on the development of
consumer awareness and making consumers more motivated to make favourable
environmental choices (Panzone et al. 2020). Currently, the system only functions
on a small scale. Steps to introduce Eco-Score environmental labelling for private
label products have been undertaken by such retail chains as Carrefour, REWE, Lidl
and the Belgian retailer Colruyt.

The Eco-Score is calculated using the aggregated Environmental Footprint
Index and takes into account the different stages in the product life cycle. Its value
is determined on the basis of two components:



94 M. Muradin, J. K. Banach, J. Turowski, M. Wojnarowska

— Single Score — the result of quantified environmental impact data calculated on
the basis of a product’s PEFCR concerning a specific category of product,

— additional quality criteria that take into account environmental benefits/losses
not included in the PEF methodology concerning an individual product.

To identify the potential limitations for the development of Polish enterprises
resulting from the need to label dairy products, the Eco-Score example was
discussed using the secondary data for selected products from the dairy industry
taken from the Open Food Facts portal and AGRYBALISE 3.0.

An overview of the Polish market for mozzarella cheese made from cow’s milk
was conducted. Ten different kinds of cheese of 125 g produced under the brand
name of discount stores, and with Eco-Scores already awarded, were selected for
the study. A new estimation was made with reference to the French benchmark
in the scope of additional quality criteria used in Eco-Score methodology. Single
Score results (Table 1) for the French benchmark of mozzarella cheese were taken
from the AGRIBALYSE 3.0 database, which was designed by the French Envi-
ronmental Protection Agency (ADEME 2023) on the basis of a product’s PEFCR.
This approach was used because there is currently no sufficient data on the environ-
mental impact of individual Polish dairy products. Moreover, Polish dairy producers
have shown little interest in the Eco-Score, so there is limited access to the inventory
data of elementary flow of the mozzarella cheese production stage for the selected
discount stores in Poland. These data correspond to the life cycle analysis (LCA)
of the product including agriculture, processing, packaging, transportation, distri-
bution and consumption of mozzarella cheese. However, additional quality criteria
not included in the PEF methodology are the determining component of the overall
Eco-Score value (which is why the paper focuses only on this scope of the study).

The Single Score benchmark presented for mozzarella cheese was calculated by
ADAME (Auberger et al. 2022) using the AGRIBALYSE 3.0 database according
to the European ,,PEF” (Product Environmental Footprint) methodology based on
values for 16 normalised, weighted environmental impact indicators (EDA 2018),
thereby allowing us to assign an aggregated ,,Single Score” index (Table 1).

The Single Score is calculated by dividing the individual impact data by rele-
vant normalisation factors (i.e. the impact per capita) and the normalised values
are then multiplied by relevant weighting factors. The values obtained are finally
expressed in mPts per functional unit (kg). They are then added, yielding the Single
Score. The normalisation factors have an objective statistical character (per capita
for a given region), while the weighting factors are subjective and have to be agreed
by experts competent for a given manufacturing sector taking into account their
significance for human health, the environment and resources.

A full LCA analysis for an individual product can be avoided because the envi-
ronmental impact based on the PEF methodology was performed as a benchmark,
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Table 1. The Environmental Impact Indicators for a French Benchmark — Cow’s Milk
Mozzarella

No. Impact indicator Unit Value
1 |Climate change (CF) CO, eq/kg 4.66
2 |Water resource depletion m?/kg 177
3 |Ozone depletion 10-° kg CVCI11 eq/kg 0.199
4 |lonizing radiation kg Bq U-235 eq/kg 0.57
5 |Photochemical ozone formation 1072 kg NMVOC eq/kg 0.823
6  |Particulate matter 10~ disease incidence/kg 0.326
7 | Acidification of land and freshwater 1072 mol H* eq/kg 4.67
8  |Eutrophication of land mol N eq/kg 0.197
9  |Freshwater eutrophication 103 mol P eq/kg 0.697
10 [Marine eutrophication 10~2 mol N eq/kg 1.57
11 |Land use Pt/kg 242.00
12 | Ecotoxicity of freshwater ecosystems CTUe/kg 46.8
13 |Mineral resource depletion 1075 kg Sb eq/kg 1.29
14 |Depletion of energy resources MlJ/kg 278
15 |Toxicological effects on human 108 kg Sb eq/kg 9.92

health: non-carcinogens
16 | Toxicological effects on human 10~ kg Sb eq/kg 2.81
health: carcinogens
Single score mPt/kg 0.446

Source: (ADEME 2023).

taking into account specific requirements and limitations of LCA methodology
(ISO 14040, 14044 standards). The reference Single Score (mPt) for a given product
category is linearised in order to obtain the values from O to 100 Pt (Single Score
0-100) according to the appropriate dependencies, separately for solid and liquid
products. For solid products, the following linearisation algorithm is used:

In(10x+1)

Single Score (0—100 Pt)=100 —
In(2+

20, M

100x4)

where: x — Single base score (mPt).

The linearisation based on (1) is done because, from the consumer’s point of
view, the Single Score values give no simple information on the products’ environ-
mental impact, and thus they cannot be directly used for eco-labelling. The final
Eco-Score value is obtained taking into account specific quality criteria that are
relevant for an individual product but not included in the environmental life cycle
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assessment. Scoring is modulated by bonus points or penalties and awarded to prod-
ucts depending on the following:

1) the method of production — the possessions of a specific ecological or quality
certificate, e.g. Bio, Fairtrade, Rainforest, Demeter, Label Rouge, UTZ, MSC/ASC
(max. 20 Pt);

2) the ingridients’ country of origin — this criterion takes into account the impact
on transport on a particular consumer market (max. 15 Pt), as well as the environ-
mental policy of each producer country (from -5 to +5 Pt);

3) the share of ingredients in products that have a significant impact on biodi-
versity and ecosystems and endangered species (max. —10 Pt). One example here is
palm oil, the production of which has resulted in massive deforestation (Pye 2019);

4) the type of packaging — this factor considers the type of packaging and the
principle of circularity. If precise information on the type of plastics used is not indi-
cated on the packaging, the product’s final Eco-Score will be lower, with consumers
viewing the product in a less positive light (max. —15 Pt).

The maximum bonus that can be obtained is +25 Pt. Finally, the result is calcu-
lated using the following formula:

Eco-Score = Single score (0-100) + bonus/malus (from -15 to + 20). 2

The Eco-Score value can then be used to create the eco-label for a given product.
The shape of a “front of pack” label has not yet been decided. At present, it is
proposed to classify products, based on a score from 0—100, into one of five colour-
-coded categories according to the extent of its environmental impact (Fig. 4). Cate-
gory A — low impact, B — medium impact, C — average impact, D — high impact, and
E — very high environment impact. The final classification of a product is largely
influenced by the discretionary bonus and penalty points awarded. More important
from a technical point of view, however, is the fact that an increase in the Single Score
by 20 Pt (on a scale of 0-100) corresponds to a two-fold decrease in the value of the
base Single Score (mPt) — that is, a two-fold decrease in the environmental footprint.

€Co

score
80-100 60-79 40-59 20-39 0-19

Fig. 4. Food Environmental Impact, Eco-Score

Source: Eco-Score, https:/docs.score-environnemental.com/implementation/affichag (accessed:
29.03.2023).
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4.2. Results

The findings showed that out of ten different discount store mozzarella cheeses
available on the Polish market, two of them were classified as category C products
(Eco-Score of 53 and 58 Pts), indicating an average impact on the environment.
The remaining eight cheeses were classified as category D — a high impact. For all
products (mozzarella) produced in Europe the benchmark is the same according
to the environmental impact assessment results. With these results in hand, we set
out to determine the overall Eco-Score category for a Polish mozzarella cheese on
the basis of a benchmark equal to 0.446 mPt per kg of mozzarella cheese produced
(Table 1).

A Single Score of 0.446 mPt for the product category ,,mozzarella cheese” was
linearised according to formula (1), so the baseline Eco-Score was 59 Pt (on a scale
of 0-100), making it a category C product (average environmental impact). The base-
line can then be corrected according to formula (2), depending on the additional
criteria.

Table 2. Scenarios for a Mozzarella Produced in Poland

Scenario Eco-Score result (Pt) | Eco-Score category Impact
Baseline scenario 59 C average
The worst possible scenario 39 (=20 Pt D high
The best possible scenario 84 (+25 Pt) A low

Source: the authors.

In the example of the mozzarella produced in Poland, the final result must be
adjusted to include bonus points for the production method used — no certificates
(0 pt) as well as penalty points resulting from Poland’s environmental protection
policy (=5 Pt) and the lack of information regarding packaging type and ingredi-
ents (—15 Pt). By reducing the result by 20 Pt, an overall Eco-Score of 39 Pt was
obtained, placing Polish mozzarella as a D category product with a high environ-
mental impact. If the maximum number of bonus points (+25 pts) were awarded,
a comparable mozzarella cheese could be classified in a higher category, i.e. A — low
environmental impact (Table 2).

5. Discussion and Conclusions

As Pink et al. (2022) note, current food consumption patterns are damaging to
our health and the environment, so consumers need to make conscious changes
to their diet. Labels on products informing about the environmental impact and
nutritional quality of the product can help consumers make the right choice
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(Plamondon et al. 2022). According to Potter (Potter et al. 2021), environmental
labels can effectively encourage more sustainable purchases, especially when
combined with nutrition labels. This confirms the effectiveness of product label-
ling as an important means to changing eating behaviour to improve the health of
the planet (Potter et al. 2021).

From the point of view of dairy industry producers, the multitude of different
environmental labels and symbols has created a degree of information noise (Konto-
georgos 2012). In addition, voluntary eco-labelling does not have a positive effect
on production management because it is not obligatory, though specific retail chains
may require it of contractors, as may dairy industry producers for these networks’
private labels. In the case of the environmental labels considered here, the country
of origin is not a factor only when a product is certified organic. This would appear
to make organic the most favourable choice for entrepreneurs. The organic symbol is
issued when determining the origin of the raw materials and the method of rearing
and feeding dairy cows (in the case of the dairy industry), and not at the dairy
processing stage.

For producers, a major disadvantage of using the Eco-Score is that the data
can be incomplete, leading to an overreliance on averaged reference data. Many
businesses and governmental organisations therefore forego these labelling systems
in their current food evaluation mechanisms. The only way to change manufac-
turers’ approach to the use of environmental labelling would appear to be through
the adoption of standardised testing methodology for assessing the environmental
impact of products as well as the introduction of mandatory labelling.

We have achieved our aims with this case study and can now formulate the
following conclusions:

1. Thanks to the widening application of the environmental labelling system,
the Eco-Score is seen as a solution that can be implemented in all European Union
countries. However, a citizens’ initiative is critical of the current lack of harmoni-
sation of calculation methods in the law, as well as the fact that most Eco-Score
products have only been available online and in French.

2. In terms of production management, in the interests of producers it is very
important to provide up-to-date and complete data on the production method for
a product and its resulting environmental impacts, and to lobby for appropriate
policy and specific pro-environmental actions in the country. This will ensure that
products are awarded bonus points and do not incur penalty points.

3. For the Eco-Score label, the values used for bonuses and penalties determine
the final value of the indicator and may raise doubts as to the accuracy of their
allocation, e.g., in terms of country of origin. Therefore, the introduction of any
environmental labelling system requires the use of as uniform and objective criteria
as possible throughout the EU.
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4. None of the indicators presented above take into account all the environ-
mental damage (pesticide or antibiotic use and their impact on health, soil, air or
water quality) that has been done to sustainable livestock farming or the benefits of
organic or free-range farming for biodiversity and animal welfare. This has led to
the development of a more advanced visual food tagging system called Planet-Score.

5. It would be wise to develop a single sustainable indicator (nLCA) that harmo-
nises voluntary green declarations for products and to create a labelling framework
that, in synergy with other relevant initiatives, will cover the nutritional, climatic,
environmental and social aspects of food products.

6. This analysis could supplement the knowledge for management in under-
standing the benefits and limitations of using the Eco-Score label.

7. In the case of Eco-Score, Polish products are assigned a lower category at the
outset due to their country of origin and their government’s environmental policy.
In turn, when it comes to labelling based on PEF rules, the increased environmental
burden resulting from the Polish energy mix may pose a challenge when calculating
the environmental footprint of a product and comparing it to the designated bench-
mark.

8. When it came to establishing the PEFCR for selected product baskets,
representatives of the industry with the highest market share were invited to sit on
technical committees. Due to their production volumes, large enterprises are major
stakeholders contributing to a given industry’s overall impact on the environment.
This means that they can lobby for solutions that are inconsistent with measures that
favour the development of enterprises from the SME sector, which rules out a fair
transformation process in line with the Green Deal Strategy.
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