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An adequate minimum income is imperative for the fight against poverty and for the realization of
human rights (Cantillon et al., 2019; Van Lancker et al., 2020). A safety net that secures a decent level
of minimum income is not only imperative for the fulfilment of other rights but is also a right in itself.
The right to an adequate minimum income has been a long-standing commitment of the EU and its
Member States and is one of the key principles in the European Pillar of Social Rights (EPSR) endorsed
by all EU institutions and the Member States (European Commission, 2017). Principle 14 specifically
addresses the right to an adequate minimum income that ensures a life in dignity, emphasizing the
importance of labor market participation and access to enabling goods and services. Recently, this has
been further elaborated and supported by the European Commission and Council by means of a
Recommendation on adequate minimum income (Council of the European Union, 2022). While these
EU initiatives are important steps forward towards adequate minimum incomes in Europe, we have
argued (Storms et al. 2023) that besides the income-based AROP-indicator, there is a need for a
benchmark that represents the costs that households face to access necessary goods and services.
More specifically, we advocate the development and use of high-quality reference budgets (RBs) as a
benchmark providing a sound multi-dimensional understanding of what social safety nets should
entail in order to guarantee a life in dignity at all stages of life. RBs are priced baskets of goods and
services that illustrate what households need in order to be able to live a dignified life. If the adequacy
of minimum incomes is to be monitored at the European level, there is a need for RBs that are
comparable across the member states.

In previous EU projects {Goedemé, Storms, Penne & Van den Bosh, 2015a; Goedemé, Storms,
Stockman, Penne, Van den Bosch, 2015b; Menyhért et al., 2021) first attempts have been made
towards the development of cross-nationally comparable RBs (RB) in Europe. In the context of the
current EuSocialCit project, additional steps have been taken towards more comparability. More
specifically, the methodology to develop and price cross-nationally comparable food baskets
representing a healthy and sustainable diet has been further elaborated and implemented in four
European countries (Belgium, Finland, Hungary and Spain). In the current methodological note, we
outline the methodological choices and considerations and the necessary steps for the future
development of RBs across Europe. More specifically, we investigated how the methodology of
developing comparable food baskets can be enhanced. Besides adding a layer of common guidelines
and improving the pricing strategy, we have also investigated the feasibility of including sustainability
criteria at different levels to construct the food budgets. Although food budgets alone are insufficient
to fully assess the adequacy of minimum incomes, the note aims to illustrate how these comparable
food baskets are a first step for measuring both affordability of necessary goods and services and
income adequacy in a comprehensive way across Europe.

Methodology
For developing the food baskets in the EuSocialCit project, all four countries used the same theoretical
framework (Doyal & Gough, 1991.; Storms, 2012) and a common concept of the standard of living.
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The developed food budgets represent in a normative manner what a family needs to consume for a
healthy diet. Since the developed food baskets represent a lower bound, the assumption is made that
meals are home-cooked and food items are purchased, prepared, stored and consumed in an
economical way. Therefore, the food budgets developed here also include a minimum cost for kitchen
equipment (e.g., refrigerator, cutlery, pots and pans). In order to move forward in the development
of cross-nationally comparable RBs, the baskets were extended and refined by taking sustainability
criteria into account (in order to ensure that the standard of living is not only guaranteed for the
present citizens but also safeguarded for the next generations) and by improving the robustness of
the methodology.

Improving the cross-comparability of the content of the food baskets

For the food baskets developed in previous EU projects (Carrillo-Alvarez et al., 2019a; Goedemé et al.,
2015a), national dietitians compiled a healthy diet for various family types based on the national Food
Based Dietary Guidelines (FBDGs). FBDGs are science-based national recommendations for healthy
eating addressed to the general public. They take into account not only the biological needs of people
but also relevant cultural and social habits as well as food availability, and reflect recommended
patterns of consumption of broad food categories (Carrillo-Alvarez et al., 2019a). Consequently, a
diversity of dietary patterns can be consistent with the FBDGs and there is a lot of room for personal
interpretations by the nutritionists which is disadvantageous for the cross-national compatibility of
the resulting food baskets. Moreover, the European Food Safety Authority (EFSA) identified large
differences between countries in terms of timeliness, quality and level of detail of the FBDGs (EFSA,
2010). At the European level, there are no dietary guidelines expressed in nutritional categories and
taking into account national dietary habits. As no harmonization of national FBDGs can be expected in
the near future, the approach followed here aims to improve the methodology by using two common
healthy food standards, namely the Dietary Reference Values of nutrients (DRVs) (EFSA, 2017) and the
EAT-Lancet thresholds for a sustainable diet (Willett et al., 2019) in the pursuit of constructing more
cross-national comparable food baskets in Europe. DRVs are a set of reference intake values that
determine the amount of energy and nutrients required to meet the physiological requirements of
different population groups (i.e. children, adults, elderly, pregnant women...). EFSA has compiled DRVs
for a wide range of nutrients, for healthy European citizens from birth to old age. The EFSA DRVs
provide reference values to ensure the nutrient adequacy of the food baskets. In the current project,
nutritionists started from the existing national FBDG-based food baskets, updated them to the most
recent FBDG in each of the four countries and aligned them with the EFSA DVRs. The resulting food
baskets do not only meet dietary requirements that are culturally acceptable and in line with each
country's public health targets, but they are also cross-nationally comparable in terms of nutritional
values (energy content, macronutrients and micronutrients), thus avoiding disproportionate
discrepancies between countries.

Additionally, as the majority of the FBDGs do not take into account criteria for a sustainable diet
(Springmann et al., 2020), the EAT-Lancet guidelines were applied to the resulting food budgets to
develop sustainable healthy food baskets for adult men and women in the four countries. The EAT-
Lancet framework (Willett et al., 2019) is universal for all food cultures and production systems with
the potential for local adaptation, which makes the guidelines suitable for RBs as they can be adapted
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to different contexts. Finally, to achieve maximum cross-nationally comparable contents of the food
baskets, various product groups of the sustainable food baskets were harmonized across the four
countries in order to minimize remaining arbitrary differences. The resulting diets still comply with the
FBDGs, the EFSA DRVs and the EAT-Lancet guidelines, with the remaining differences only explained
by institutional variations, climate or geographical variations, cultural differences, or differences in
availability, quality and prices of food items.

Applying the aforementioned steps resulted in three baskets: 1) the FBDG/DRYV baskets in which most
recent FBDG-based food baskets were made consistent with the European DRVs, 2) the sustainable
food baskets in which the FBDG/DRV baskets were made sustainable according to the EAT-Lancet
guidelines and 3) the harmonized sustainable food baskets in which the last arbitrary differences in
the content of the sustainable food baskets were eliminated using the criteria mentioned above.

Improving cross-comparability of the pricing strategy of the food baskets

A second major challenge for cross-nationally comparative food baskets is concerned with the pricing
strategy, or the type of data that are taken into consideration to calculate a minimal cost of healthy
food. In the current project, the pricing procedure from earlier EU projects (Goedemé, 2015a, 2015b)
that approached the issue of cross-nationally comparable RBs was further refined to increase cross-
country comparability and extended to include a first investigation of the usability of additional
sustainability criteria at the level of pricing.

There are different pricing methods or data sources that can be used to develop RBs, each with its
own advantages and drawbacks. An optimal cross-country comparable pricing strategy should allow
calculating a minimal budget of financial resources necessary to acquire a basket of food items that
are both fully compliant with the characteristics outlined in the dietary guidelines (content) and that
are acceptable to low-income citizens in terms of allowing enough variation in product-choices and
shop selection, at a minimal price level. The calculation of such a budget should also be practically
feasible in an accessible and a cross-country comparable manner.

The different food items in the RBs can be described in terms of food product categories based on the
European version of COICOP (Classification of Individual Consumption According to Purpose) and can
be priced using consumer price statistics. Whereas this has important advantages in terms of
efficiency, ease of frequent updating and representativeness of the items and prices included
(Menyhért, et al., 2021), there are also important limitations of this method. For instance, the arbitrary
choice of price level is an important driver for the level of the food budget (e.g. 25th percentile price
or other price cut-off point). Furthermore, it is often not possible to guarantee that quality
characteristics of products in the food basket are included (e.g. the 25th percentile price level of
sandwich meat does not necessarily represent the price of a high quality, unprocessed, low fat option),
the face validity is quite low which will not help for its acceptability, access to price data is often
restricted or very expensive and there is limited cross-national comparability in the manner of
collecting the source data for the consumer price statistics (e.g. data may come from traditional
consumer price surveys, household or store scanner data, ...). Alternative and related methods such
as using crowd-sourced data (e.g. Numbeo) offer prices based on a relatively large sample of prices.
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However, since these are not based on random selections from a population frame, reliability may
pose significant challenges and the number of food items included is generally very low.

A more common procedure to establish the cost of reference baskets in a cross-country comparable
manner, which was extensively used in previous projects, is through small scale hand-collected pricing.
This implies noting prices for particular food items with predefined characteristics in low-price store
locations or online shops. This pricing method aims to reflect the minimal budget to meet food-related
needs in a manner that both complies to dietary guidelines and that is accessible to low-income
consumers (Carrillo-Alvarez et al., 2019b). This results in minimal food budgets with high levels of face
validity corresponding to what low income people would spend when buying healthy food. In order
for RBs to be acceptable by both low income citizens who might have to be consigned to live by them
as well as by policy makers, both the content as well as how this has been priced needs to be
acceptable and transparent (Citro & Michael, 1995). As hand-collected pricing is very time-consuming,
it limits the frequency of price updating. Additionally, hand-collected price data are sensitive to both
choices of stores and specific sampling of items as well as human errors. The replicability of the hand-
collected pricing procedures can be increased by standardization and transparency of methodological
choices. This can be done by providing highly detailed lists of goods and services with corresponding
characteristics, price levels and assumed lifespans, together with a list of selection criteria for retailers
In the current project, we proposed this hand-collected pricing procedure to price the food baskets
(both food items and kitchen equipment), and we tried to improve the previous studies by further
standardizing the procedure, as well as by extending the hand-collected pricing in order to be able to
investigate the cross-national feasibility of different sustainability criteria (Carrillo-Alvarez et al.,
2021).

Main results

Feasibility of sustainability criteria for food in Europe

We analyzed the impact of different sustainability criteria on the minimum necessary budget for
healthy food. The analysis indicates that the minimum budget for a healthy sustainable diet (i.e.,
content in line with the EAT-Lancet guidelines but not applying additional sustainability criteria at the
pricing level) is cheaper in comparison with the non-sustainable food basket (the FBDG/DRV food
basket) for three out of four countries, namely Finland, Spain and Hungary. In Belgium, the minimum
monthly budget for food baskets with a sustainable diet is slightly higher than the FBDG/DRV food
basket because the national FBDG of Belgium already considers guidelines for sustainable diets.
Secondly, we wanted to investigate the applicability of additional sustainability criteria for buying local
food items (or of a neighboring country), food items in bulk and in season. When these criteria were
added, the minimum necessary cost increased in the four countries. This is consistent with previous
research results of Carrillo-Alvarez et al (2021) who examined the impact of the same sustainability
criteria on the minimum necessary budget for healthy and sustainable food in Spain. However, the
number of food items meeting one or more of the price-level sustainability criteria within one food
category (e.g., fresh fruit) decreases strongly in Belgium, Finland and Hungary. Consequently,
consumers in these countries have limited freedom of choice if the sustainability criteria of country of
origin, bulk and seasonality are taken into account. For instance, only four fruit varieties meet the
criterion 'local' and only one fruit variety meets the three criteria 'local’, 'bulk’ and 'in season' for the
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countries Belgium, Finland and Hungary. In Spain, this problem presents itself much less since about
a dozen fruits are local while meeting the three price-level sustainability criteria. The strongly limited
freedom of choice for consumers in Belgium, Finland and Hungary conflicts with one of the basic
principles of the RBs, which is to ensure that the RB is feasible for households who have to live on such
a budget. Hence, it is currently not advisable to include sustainability criteria other than those related
to the food content when constructing cross-nationally comparable food baskets within Europe. In the
results that follow we only include the sustainability criteria regarding the diet (i.e. the EAT-Lancet
guidelines) and not the price-level sustainability criteria. Further research is needed to formulate
additional sustainability criteria adapted to each country and evaluate their impact on the minimum
cost of healthy food.

Evaluation of the cross-national comparability of the European food baskets

To evaluate the cross-national comparability of the resulting food baskets within the EuSocialCit
project, we performed a shift share analysis capturing the variation of the healthy food budget due to
differences in diets across the four countries (see Figure 1). This analysis compares the minimum cost
of a healthy diet for an adult male as constructed in the Pilot project (based solely on national FBDGs
available in 2014) (Goedemé et al.,, 2015a) and the three constructed baskets in the EuSocialCit
project, namely the FBDG/DRYV basket, the sustainable basket and the harmonized sustainable basket.
The sum of the absolute amounts of variation of the four countries in the cost of healthy food
attributable to differences in diets is higher in the Pilot project compared to the three food baskets in
the EuSocialCit project. The total decrease of variation due to differences in diets for the four countries
is the strongest between the Pilot food basket and the FBDG/DRV basket. But also adding the EAT-
Lancet criteria to adjust the content of the food baskets still considerably reduces the variation
between countries. The reduction is less pronounced between the sustainable and the harmonized
sustainable food baskets. As the variation in food reference budgets (FRBs) attributable to differences
in diets between countries is the lowest for harmonized sustainable food baskets, these baskets are
the most preferable in pursuing the most cross-national comparability.
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Figure 1. Absolute amount of variance in the FRBs (expressed in EUR/month) for a single male: adult due to differences in
diets and prices in Belgium, Finland, Spain and Hungary for the food baskets without kitchen equipment developed in the Pilot
project (these amounts are corrected for inflation) and the EuSocialCit project (June 2022)

The shift share analysis further demonstrated that the total variation in the cost of healthy food
attributable to local differences in food prices was higher in the Pilot project compared to the three
food baskets in the EuSocialCit project. This suggests that the refinement and standardization of the
hand-collected pricing procedure has decreased the overall cross-country variability due to pricing
differences between countries. However, the decreased price level variations may also be (partially)
due to alignments in the market prices across the four countries between 2015 and 2022. Further
validation using other data sources is needed to figure this out.

How to use European food budgets to measure adequacy of minimum income and affordability of
food?

We demonstrate anillustrative exercise to give an idea of the potential of RBs as an indicator to assess
the affordability of a healthy and sustainable diet in Belgium, Finland, Spain and Hungary. Measuring
food affordability using an income-ratio approach compares the food costs faced by households with
the (disposable) households’ income. Ward et al (2013) constructed an income-ratio for measuring
food affordability claiming that families who have to spend more than 30% of their household income
on a healthy food basket; experience ‘food stress’ and are pushed to buy less or inferior quality food.
Figure 2 indicates that single males receiving social assistance in Belgium and Finland do not
experience ‘food stress’ as they spend 20% and 22% of their disposable income on healthy and
sustainable food (calculated by the harmonized sustainable food basket, including kitchen
equipment). Single males who receive social assistance in Spain need to spend 30% of their income on
this healthy food basket. In Hungary, a single male receiving social assistance cannot afford healthy
and sustainable food since the monthly budget necessary for this diet is 2,5 times the disposable
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income. This indicator is entirely income-based, not taking into account the other minimum necessary
expenses for, for example, housing, mobility, health care and leisure.

Hence, a more appropriate measure could be the residual income approach, comparing the household
food cost with the residual income, i.e. the income that remains after all necessary goods and services,
except those of food, have been paid for. RBs are well suited to measure food affordability using the
residual income approach as they normatively reflect the minimum necessary expenditures of
households. This however requires fully developed up-to-date RBs which are, for the moment, only
available for Belgium (see Figure 2). On top of the minimum cost for healthy food, the Belgian RBs
include the minimum cost for social housing (shaded bars), the additional cost to rent a private house
(i.e. the difference in minimum cost between renting a private and social house, visualized in the
pointed bars) and other minimum necessary costs (grey bars) such as clothing, maintaining social
relations, mobility, personal care and health care. When we measure food affordability using the
residual income approach and take the minimal costs of all needs into account, we can demonstrate
that healthy and sustainable food is not affordable for Belgian single males receiving social assistance.
The reverse is applicable when we apply the methodology of Ward et al (2013) to single males
receiving social assistance in Belgium. This exercise illustrates that the construction of the indicator to
measure affordability of food (or other necessary goods and services) has an impact on the size and
composition of the group of people for whom food is considered (un)affordable.
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Figure 2. Comparison of the FRBs developed within the EuSocialCit project and the RB of Belgium with the disposable income
of social assistance for a single person for Belgium, Finland, Spain and Hungary (2021).
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Conclusions

The note presented here is a first step to improve the methodology to construct cross-country
comparable RBs to monitor the adequacy of minimum income across the EU. With RBs we translate
what is needed for adequate social participation into a concrete monetary benchmark that represents
the minimum cost to access all necessary goods and services. In doing this, they reveal the mutual
relationship between affordability and adequacy. An income is only adequate when it enables people
to afford all essential goods and services, while goods and services can only be affordable if people
have a sufficiently high income to be able to pay for it.

In this project we have only focused on the development of cross-nationally comparable food baskets
that represent the need for a healthy diet in the different countries to give an idea of the potential of
RBs as indicators to monitor minimum income adequacy in Europe. The results can be used as an
inspiration and a first step towards fully developed RBs in Europe.
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In the Horizon 2020 EuSocialCit project about ‘The Future of European Social Citizenship’, a
multidisciplinary team of researchers investigates how to achieve a more social and fairer Europe. The
project aims to ‘provide scientific analysis and examine policy scenarios to strengthen European social
citizenship. It focuses on three domains that mirror the building blocks of the European Pillar of Social
Rights: the empowerment of citizens, fair working conditions and social inclusion.’

The current methodological note fits within Work Package five (WP5) of the EuSocialCit project, which
is concerned with the analysis of social rights, conceived in terms of normative, enforcement and
instrumental resources, and related to the principles in the ‘social protection and inclusion’ cluster of
the EPSR. The specific objectives of this WP are fourfold: (1) to map the existing social rights and social
outcomes in the area of social protection and inclusion and the related national and EU policies; (2) to
establish how EU policies in this field affect national policies across the member states; (3) to
understand policy successes and failures in the past, and identify more effective policy packages and
the respective policy gaps and (4) to identify policy options through which EU action in the field of
social rights for social inclusion can complement national policies to improve outcomes.

Regarding the third objective, the current methodological note is the result of a search for innovative
policy indicators that can adequately measure and monitor the right of European citizens to social
safety nets that secure them a decent level of minimum income. The right to an adequate minimum
income has been a long-standing commitment of the EU and its Member States and is one of the key
principles in the European Pillar of Social Rights (EPSR) endorsed by all EU institutions and the Member
States (European Commission, 2017). Principle 14 specifically addresses the right to an adequate
minimum income that ensures a life in dignity, emphasizing the importance of labour market
participation and access to enabling goods and services. The EPSR repeatedly refers to two important
and interrelated concepts of social protection and social inclusion, namely: adequacy and affordability.

The findings in this note are the result of the actions taken in WP5 Task 5.2 which resulted in the
elaboration of a more refined set of indicators to monitor policies aimed at improving the adequacy
of minimum income and the affordability of essential goods and services.

Indeed, in current assessments of member states' efforts to reduce poverty in the EU, the central
indicator used is the At-Risk-of-Poverty rate (AROP), defined as the proportion of individuals living on
an income lower than 60% of the national median equivalized net household income. This threshold
of ‘adequacy’ is defined rather arbitrarily, while the indicator builds on the assumption that economies
of scale at the household level are proportional to the level of household income and constant across
countries. We therefore advocate for the development and use of high-quality RBs as a benchmark
providing a sound multi-dimensional understanding of what social safety nets should entail in order
to guarantee a life in dignity at all stages of life (Storms at al., 2023). RBs refer to prized lists of goods
and services that can be considered as minimum resources for adequate social participation. By
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clarifying what income is necessary at the minimum to achieve a living standard that enables full social
participation, and by taking account of the services and the cost compensations offsets present in a
country or region, these indicators also allow better assessment of social protection and minimum
income adequacy.

RBs can clarify the actual meaning of ‘adequacy’, ‘affordability’ and ‘being at-risk-of poverty’ in
countries with large differences in standard of living. They provide combined guidance for three
related core strands of any successful anti-poverty strategy, namely (1) policies that increase income
protection directly through the tax- and benefit system and wage regulations; (2) policies that improve
the accessibility of essential goods and services and (3) policies that strengthen individual
competences and labour market participation.

In Task 5.2 we have built further on the work done in the EU-Pilot project for the development of a
common methodology on RBs in Europe (Goedemé et al., 2015a). We refined this RB approach to
better capture the notions of ‘adequacy’ and ‘affordability’ crucial to the social inclusion dimension of
social rights. We extended and updated the healthy food budgets of four European metropolitan areas
and explored the possibility of using them as quality indicators for monitoring the adequacy of
minimum income protection and the affordability of healthy food for those living on minimum wage

or minimum income.

In the following sections, we describe more in detail the methodology used for developing cross-
national comparable food budgets. We first focus on the development of a common framework with
food-based dietary guidelines for the EU, including the exploration of pricing methods, extending the
range of model families and incorporating sustainability aspects in the RBs for food. This improved
and refined methodology was then used to calculate comparable food baskets in four European
countries: a southern European country (ES), a western European country (BE), a northern European
country (FI) and an eastern European country (HU). The current document, in conjunction with
harmonized data files for composing national lists of goods and services for a healthy diet and for
collecting prices, can serve as a guide for other countries to developing high quality cross-nationally
comparable food budgets. By providing the building blocks needed to develop high quality indicators
to measure the adequacy of minimum incomes and the affordability of necessary goods and services,
we think the work done within the current task 5.2 can further contribute to the implementation of
European social rights.
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The following section describes the methodological background of the content of the food baskets
developed within the current project. First, we explain the rationale for adapting a modified strategy
in determining the content of the food baskets. We point out the limitations of the previous EU
projects and indicate how we overcame them in the EuSocialCit project. Next, we describe in detail
the procedure we followed in EuSocialCit to obtain improved food baskets for a range of extended
model families.

RBs are illustrative priced baskets of goods and services that represent a given living standard. Often,
they refer to the minimum required resources that people need in order to participate adequately in
society. Applications of RBs include the development of policy indicators, the contextualisation of
existing poverty indicators, and the assessment of the adequacy of social protection and minimum
incomes, as well as other uses such as providing additional income support, debt rescheduling and
financial education (EU Platform on Reference Budgets, 2019).

A major challenge in the development of RBs is how to conceal cross-national comparability with
cultural representativeness and relevance. In the last years, several researches have been conducted
with the aim to advance in this regard. Examples of such projects include the 7FP funded ImPRovE
project (2012-16), the DG EMPL funded Pilot Project (EURB) (2014-15), or the DG EMPL initiated
ASPBO project (2021). In all these projects, different approaches have been implemented which share
several conceptual and procedural aspects, namely the concept of social participation and living
standards, as well as a mixed-method approach combining expert knowledge, scientific research,
survey data and results of focus groups. Now, in the context of the H2020 funded EuSocialCit project
(2021-23), a further step is taken with regard to the food basket.

Food is an essential need to participate fully in society. Not only does it represent a vital need, but it
also has the characteristic of incorporating culturally relevant aspects of the way of living of individuals
and societies. Moreover, unlike some other baskets, the food basket offers the possibility to depart
from a normative point of view: the recommendations on healthy eating. And while not all the eating
exclusively serves the biological function to promote physical health (food also fulfils important
psychological and social needs), considering the recommendations on healthy eating provides a
unified starting point to develop the food basket by guiding the inclusion of foods and kitchen
equipment that are required to prepare, consume, and serve a healthy diet.

In some of the previous projects, like ImPRoVE, a distinction was made between two different parts: a
budget that would enable people to consume a healthy diet, and secondly a budget that also takes
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into account the other functions of food besides physical health, including activities such as eating out
or inviting friends over. The core part of the food basket is the first one. It represents all products that
people minimally need to prepare and consume healthy and tasty meals at home. With this aim, the
mixed methods used to develop the healthy food basket are conceived to be sensitive to the
psychosocial and cultural nature of eating, including the food-based dietary guidelines, food
consumption survey data, and focus groups.

However, as developed in the paper by Storms at al. (2023), cross-national comparability remains a
challenge in the development of the food basket, and the dietary standard chosen as the departing
point for the construction of the FRB, constitutes a key aspect in this regard. In the previously
mentioned projects, two types of dietary standards have been used in the development of the food
basket: food-based dietary guidelines (FBDG) and dietary reference values (DRVs). FBDGs are actually
the most used approach, and DRVs have been incorporated into the ASPBO project in the pursuit of
building comparable food baskets across Europe.

In the next section, we describe both FBDGs and DRVs as dietary reference standards and discuss their
applicability in the context of the development of RBs.

One of the core aims of the European Union is to strengthen its social dimension and to foster, in the
face of global uncertainty, convergence towards better working and living conditions for its citizens
(European Commission, 2018a). To achieve this aim, the EU seeks to strengthen social citizenship by
advancing social rights, rendering the principles in the European Pillar of Social Rights (EPSR) into
action at both the European and national levels (European Commission, 2017b). This drive
corroborates, in the domain of social policy, the EU’s commitment to the United Nations’ Sustainable
Development Goals.

One of the core aims of the European Union is to strengthen its social dimension and to foster, in the
face of global uncertainty, convergence towards better working and living conditions for its citizens
(European Commission, 2018). To achieve this aim, the EU seeks to strengthen social citizenship by
advancing social rights, rendering the principles in the European Pillar of Social Rights (EPSR) into
action at both the European and national levels (European Commission, 2017). This drive
corroborates, in the domain of social policy, the EU’s commitment to the United Nations’ Sustainable
Development Goals.

DRVs are a set of reference standards used to inform, assess, implement and monitor public health
policies relevant to nutrition (Buttriss et al., 2018). They provide different thresholds of values for
nutrient intakes against which population food supplies and intake may be gauged. However, they
should not be taken as recommendations nor diagnostic thresholds, but as risk markers: DRVs are
precautionary and overestimate requirements.
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Three concepts are fundamental to the development of DRVs: requirements, bioavailability and
interindividual differences. The notion of requirement refers to the minimum amount of a nutrient
which, when continuously supplied, allows the maintenance of organic functions as well as
development and growth. Requirements are estimated through different scientific approaches,
including metabolic studies, clinical trials, and population studies, and they vary across the population
due to dietary aspects, individual physiological factors, physical activity, environmental elements, and
others. The concept of nutrient bioavailability indicates the fraction of an ingested nutrient that is
absorbed and utilized by the body and differs between food sources and depending on the overall
diet. For instance, only 2-20% of non-heme iron (the type present in vegetable foods) is absorbed, in
comparison with 30-60% of heme iron (present in animal foods) (Gonzalez Urrutia, 2005). Likewise,
the absorption of non-heme iron will be increased in the presence of vitamin C and other organic acids
but diminished in diets with abundant calcium, phytates, oxalates, and phosphates, among others.
The overall composition of a population’s diet, as well as their main source(s) of iron, will modify the
amount of iron that is described as a requirement.

The scientific evidence indicates that not all individuals within a population have the same
requirements, even when considering bioavailability. Hence the concept of interindividual differences:
we do not all need the same amount of nutrients to be healthy. If we depict the observed nutritional
requirements of a population, we will obtain a curve with a normal distribution. From there, and with
a precautionary approach, several targets are established for a given nutrient, which represent
different levels of nutrient adequacy and can be used to prevent deficiencies and excesses and to
promote health (see Figure 1).

First, the average requirement (AR) of a specific nutrient is determined. This parameter indicates the
amount of a given nutrient that is enough for half of the individuals in a specific population. From
here, lower and upper reference nutrient intake are set 2 standard deviations below and above the
AR, which are referred to as lower threshold intake (LTI) and population reference intake (PRI),
respectively. The former indicates the reference intake below which almost all individuals (97,5%) will
be unlikely to fulfil their biological needs. Contrary to this, PRI refers to the level of nutrient that is
enough for 97.5% or nearly all healthy people from a given group. In some cases, when data is not
available to determine an AR for a specific nutrient, a value called adequate intake (Al) is estimated
for which there is little risk of deficiency or toxicity. Additionally, with the purpose to avoid excessive
consumption of specific nutrients, thus representing a risk to individuals’ health, a tolerable upper
limit intake (UL) is also established for nutrients whose data is available.
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Figure 3. Distribution of requirements of a population group assuming that the requirement is normally distributed and the
variation in requirements between individuals is known. Figure extracted from 2010 EFSA report “Scientific Opinion on
principles for deriving and applying Dietary Reference Values”

Taking all the above into consideration, several sets of DRVs exist, capturing the needs of different
populations. At the European level, most countries have established their own DRVs, but a unified set
of standards exists at the European level, developed by the European Food Safety Authority (EFSA) at
the request of the European Commission, and based on the assumption that physiological
requirements do not significantly differ across European citizens. In this regard, EFSA’s DRVs have
been established for a wide range of nutrients, for healthy males and females from birth to elderhood
and also for physiological situations like pregnancy or breastfeeding (EFSA, 2022).

DRVs are not meant to be used by individuals, since they require a comprehensive interpretation from
professionals in the field. DRVs can be applied in different contexts such as: 1) Public health, for
planning and implementing food policies based on energy and nutrient requirements of the
population; 2) Food industry, for the development and marketing of products, as well as to help the
public interpret the nutritional information displayed on food; 3) Research and health professionals,
to assess the nutritional adequacy of a diet from a given group, or institutions and caterers to develop
nutritionally adequate menus (EFSA, 2016).

FBDGs are a different type of dietetic reference standard. Contrary to the DRVs, they constitute the
set of recommendations closest to the general population. Their purpose is not to be used in the
planning of public health and community nutrition policies, but to bring nutritional recommendations
closer to the general population in a way that is easily understood. In this regard, they reflect patterns
of consumption more than numerical targets. They take into account elements of the environment
such as the culinary culture, food availability and social habits, and are developed specifically for each
territory and even for different groups within the same territory. Very importantly, a great diversity
of dietary patterns can be consistent with the recommendations of a FBDG.

Guidelines are context-specific, thus adapting each FBDG to the public health needs of a particular
population (normally country or region based, but sometimes also considering other factors such as
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life-course moment or socioeconomic circumstances). From a public health concern, FBDGs also
include recommendations that go beyond reaching nutrient requirements, such as the need to
overcome sedentary behaviour by increasing physical activity or to ensure food safety due to the risk
of foodborne diseases. FBDGs are feasible and effective tools when developed taking account of the
dietary patterns from each context and the prevalence of both deficiency disorders and non-
communicable diseases. In addition to this, feasibility is also achieved by considering the cultural,
social and economic context of each territory. The FBDGs of some countries already take into account
sustainability principles to overcome the environmental consequences derived from food
consumption. Contrary to the assumption made on DRVs referring to not vary across European
citizens, this does not apply to FBDGs. Following EFSA consultation in 2010 to standardize FBDG across
European member states, a conclusion was achieved: it is not feasible to do such exercise due to clear
differences between countries on public health concerns, dietary habits, food availability, and
harmonised consumption data (EFSA, 2010).

FBDGs are based on recognized public health issues rather than nutrient excesses/deficiencies. Once
these have been identified, the development of FBDGs involves several steps, including the
identification of diet-health relationships, country specific diet-related health problems, nutrients of
public health importance, foods relevant for FBDG, and food consumption patterns, testing and
optimizing procedures and graphical representations of the FBDG. When compared with DRVs, it can
be asserted that FBDGs capture not only dietary recommendations but also aspects of food
consumption, cultural and health-related aspects of eating. In this regard, their use as a starting point
for RBs is very attractive, since they already reflect various important aspects of the context for which
they are developed. However, they also present several challenges, which have been identified as
hinderers to cross-national comparability. These challenges include substantial differences in the date
of publication, the degree of detail and the sometimes-attributed arbitrary nature of the
recommendations (Blake et al., 2018). Moreover, because FDBGs are designed to be compatible with
a wide range of eating patterns, they are subject to interpretation, in such a manner that they can be
adhered to by very different diets. What in the context of public health is a virtue, becomes a difficulty
when trying to derive food baskets from FBDGs.

As a preliminary step for our proposal, we analysed to what extent the nutritional content of the
existing food baskets in the four countries meets the EFSA DRVs. To do this prior exercise, we focused
on the adult male profile from the food baskets developed within the ABSPO project for BE, Fl and HU.
In the case of ES, information is derived from the Spanish healthy food basket (Carrillo-Alvarez et al.,
2016), developed during the ImPRovE European project, with its subsequent update in 2019, and also
from the Spanish sustainable healthy food basket (Carrillo-Alvarez et al., 2021).

Food provision varies from country to country, either because fortification policies apply differently,
the soil and feeding practices differ between countries, or some foods are available only in some
regions (Merchant & Dehghan, 2006). Hence, we conduct the nutritional analysis using the most
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updated food composition database in each country. Table 1 shows the results of the nutritional
analysis of the latest basket for the adult male in BE, ES, FI, and HU. As observed, all baskets are above
the recommended energy content for a 30—60-year-old male, except in Belgium where the energy
content is too low. In terms of macronutrients?, the BE and HU food baskets were the most aligned
with the EFSA recommendations, whereas the Fl and ES ones were low in carbohydrates and high in
fat, in the case of ES. Fibre requirements were met in all baskets. The micronutrient content of the
baskets was adequate for all selected nutrients and baskets, except for B12 in the BE and HU baskets,
whose values were 12.5-22% below the recommended amount (4mcg/day); vitamin D throughout all
baskets; and zinc in the HU basket.

Table 2 provides details on how food baskets are composed in each country and therefore what food
items have been included in each food category. This information will facilitate the recognition of how
food baskets differ between each other from a qualitative perspective, rather than quantitative, and
can be useful to contextualize the identified nutritional divergences.

Table 1. Nutritional assessment of the ASPBO/ImPRoVE adult male baskets and its correspondence with the EFSA’s DRV

EFSA DRV FINLAND BELGIUM HUNGARY SPAIN
PRI HFB HFB HFB HFB

Energy (kcal) 2549.40 2658.6 2333.3 2647.0 2874.6
Macronutrients
Protein (%E) 0.83 140.1 (21%)  93.6 (19%) 132.4 (20%) 129.4 (18%)
g/kg/day
Carbohydrates (%E) 45-60% 43% 55% 51% 44%
Fat (%E) 20-35% 32% 26% 30% 37%
Fibre (g) 25 37.9 384 63 44.3
Micronutrients
Calcium (mg) 1000 1763.6 1204.4 1209 1678.0
Iron (mg) 11 15.7 17.2 15.1 20.0
Magnesium (mg) 350 (Al) 596.6 573.6 588,0 717,7
Zinc (mg) 11.7 16.7 16.3 10,4 17,7
Vitamin B12 (mcg) 4 (Al) 7,3 3.5 3,1 7,2
Folate (DFE) 330 597.1 446.1 407.0 599.9
Vitamin C (mg) 110 386.4 194.0 204.0 262.3
Vitamin D (mg) 15 (Al) 14.7 8.5 5.0 4.4

Al: adequate intake; PRI: population reference intake; E: Energy; HFB: healthy food basket;
Note: although fibre is not strictly considered a macronutrient, it has been placed in this section to
facilitate its interpretation

1 Macronutrients provide energy and are broader nutritional categories, such as carbohydrates, proteins, and fat. Micronutrients are often referred to as

vitamins and minerals and are required in far smaller amounts.
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Table 2. Main differences found in the item composition of food baskets from each country

_ FINLAND ASPBO BELGIUM ASPBO HUNGARY ASPBO SPAIN ImPRovE 2019

cooking cream.

chocolate milk.

chocolate milk.

Liquids Referred as water, teaand In addition to water, tea and Referred as water, tea and Only wateris mentioned.
coffee coffee, light soft drinks are also coffee
referred
Vegetables Fresh vegetables, frozen Fresh vegetables, frozen prepared Fresh vegetables, frozen Fresh and frozen
prepared vegetables, and vegetables, frozen unprepared prepared vegetables, frozen vegetables.
prepared vegetables vegetables and canned vegetables unprepared vegetables and
canned vegetables
Fruits Fresh fruit and frozen Fresh fruit, fruit puree, fruit juice Fresh fruit, fruit puree, fruit Only fresh fruit
berries and canned fruit. juice, canned fruit and dried
fruits.
Dairy Semi & skimmed milk, Semi-skimmed milk and yogurt, Semi-skimmed milk and yogurt, Semi-skimmed milk,
mature cheese, curdled mature and cottage cheese. Also mature and cottage cheese. Also yogurt, and mature and
milk, sour cream and drank yogurt, fruit yogurt and drank yogurt, fruit yogurt and cottage cheese

Legumes/pulses

Not included.

Not included.

Not included.

Canned legumes

Meat and

All baskets made specifications on lean charcuterie, lean meat and fatter meat.

oil and nuts.

Nuts are added in the fruits’

group.

cooking fat.
No recommendation on nuts
intake is given.

coproducts

Fish Only fresh fish. Only frozen fish. Only fresh fish. Very low Fresh, frozen and canned
recommendation on fish intake fish
(total = 20g/d).

Fats Spreadable fat, rapeseed Spreadable fat and cooking fat. Olive oil, spreadable fat and Olive and sunflower oil,

and nuts.

January 2023
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From a public health point of view, a healthy diet should be compatible with both the DRVs and FBDG
for a given population. Therefore, we propose to update the BE, ES, Fl, and HU healthy food baskets
based on the DRVs. As we show in the previous section, the food baskets developed in the ImPRoVE,
EURB and ASPBO projects following the customary approach to RBs differ greatly in terms of nutritional
contribution, even though they are aligned with the respective FBDG. These differences are explained
by the factors related to the FBDGs enumerated before, including differences in the date of
publication, the degree of detail and the nature of the recommendations. We are not, however,
questioning the validity of FBDGs in representing and conveying to the citizens the recommendations
for healthy eating, based on the epidemiological situation of each territory, as well as on its food-
related, cultural and socioeconomic aspects. On the contrary, we defend the use of such a set of dietary
reference standards as a starting point for the development of the healthy food basket, by
complementing it with the nutritional recommendations established by the DRVs for the different
individual profiles.

By introducing the DRVs we are achieving two key objectives. On the one hand, we ensure that the
developed baskets are aligned with the nutritional requirements of the different individual profiles.
On the other hand, we harmonize the variability between countries by introducing a common criterion
that reduces the opportunities to make arbitrary decisions, while preserving the health-related and
cultural representativeness provided by the FBDG.

Moreover, we implement two additional procedures to enhance the compatibility of the food baskets:
the consideration of guidelines for sustainable eating, namely the EAT-Lancet guidelines (Willett et al.,
2019) and the development of a harmonized version of the sustainable food basket, which reduces the
arbitrary choices made by nutritionists and the diversity of food products among countries, while
meeting the recommendations of the FBDG and the DRVs.

In this section we describe the procedure employed for the update of the food baskets by combining
FBDGs and DRVs as a normative starting point. Specifically, we have followed a 5-step procedure:

1. Decision of the individual profiles for which the food baskets will be developed. Based on the
data available from previous EU projects (Goedemé et al., 2015b; Menyhért et al., 2021) for
the different countries and the structure of the FBDG and DRVs recommendations, 13
individual profiles are established: 2,5 child; 6y-old boy and girl; 10y-old boy and girl; 14y-old
boy and girl; 18-29y adult man and woman; 30-60y adult man and woman; +60 man and
woman.

2. Identification of the most updated FBDG for each country and revision of the documents to
retrieve frequency and portion amount recommendations for the selected individual profiles.
Frequency was prioritized over portion amount when modifications were necessary to adjust
the basket to meet the DRVs. These were:

a. BE: Dietary guidelines for the Belgian adult population. 2019.
https://www.health.belgium.be/sites/default/files/uploads/fields/fpshealth theme
file/20190902 shc-9284 fbdg vweb.pdf
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b. FI: Finnish nutrition recommendations. 2014.
https://www.ruokavirasto.fi/en/themes/healthy-diet/nutrition-and-food-

recommendations/
c. HU: Hungarian  Nutritional =~ Recommendations =~ OKOSTANYER®.  2016.
https://www.okostanyer.hu/

d. ES: SENC. Guias alimentarias para la poblacién espafiola, 2016.
https://www.nutricioncomunitaria.org/es/noticia/guias-alimentarias-senc-2016

3. Identification of the most updated food composition database for each country. This step is
done in collaboration with the national team of each country. The selected food composition
databases are:

a. BE: Nubel Food Planner. https://www.nubel.be/eng/

b. FI: Finnish Institute for health and welfare. Fineli. Nutrition Unit of the National
Institute for health and welfare, 2019. https://fineli.fi/fineli/en/index

c. HU: RODLER, I. (Ed): Uj tdpanyagtablazat. (New food composition tables). Medicina.
Budapest. 2005.

d. ES: Farran, A., Zamora, R., & Cervera, P. Tablas de composicién de alimentos del

CESNID. Mc- Graw-Hill / Interamericana y Edicions Universitat de Barcelona, 2003.

e. Missing values in all countries have been completed with the UK food composition
database McCance, R. A., and Elsie M. Widdowson. McCance and Widdowson's the
Composition of Foods. 2015.

4. Selection of targeted nutrients and determination of the EFSA DRV for the comparison. Based
on the main nutritional risks for non-communicable diseases in Europe and the most
commonly used parameters for assessing nutritional adequacy (Stanaway et al., 2018), we
select a full range of macronutrients, which includes Energy (kcal/day), total carbohydrates
(%Total Energetic Value, (TEV)), extrinsic sugar (%), total fat (%TEV), saturated fat (%TEV),
polyunsaturated fat (%TEV), protein (%TEV), and fibre (g/day). Key nutrients such as trans fats
and cholesterol were not analysed due to lack of data in the national food composition
databases. In terms of micronutrients, we focused on those whose deficiency has been
identified as highly prevalent: calcium (mg/day), iron (mg/day), magnesium (mg/day),
zinc(mg/day), vitamin B12 (ug/day), folates (DFE/day), vitamin C (mg/day), vitamin D (Bailey
et al., 2015; Beal & Ortenzi, 2022; Bruins et al., 2018; Roman Vifias et al., 2011). Following this
rationale, vitamin A should have also been analysed, but we do not include it here for two
reasons. First one is inconsistency between the parameters in the respective national food
composition databases: while some provided a value for vitamin A, others separated
carotenoids and retinol. Moreover, there were substantial missing values for vitamin A in the
national databases. It is to note that the adequate intake for vitamin D is established based on
data collected under conditions of assumed minimal cutaneous vitamin D synthesis. In the
presence of cutaneous vitamin D synthesis, the requirement for dietary vitamin D is lower or
may even be zero (Bresson et al., 2016). Therefore, we monitor but do not adjust the food
baskets for vitamin D.

EFSA DRVs were retrieved from the DRV Finder (EFSA, 2022), which provides energy and
nutrient DRVs for all population profiles. Values for energy are established for each year of age
in the case of children, and youth until 17 years old, and are available for different levels of
physical activity. In the case of adults, energy recommendations are provided for seven
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categories: 18-29, 30-39, 40-49, 50-59, 60-69, 70-79 and >80 years old. Macronutrient and
micronutrient DRVs follow the same categories for adults and are also organized into different
categories for children and adolescents. In our study, we take the exact DRVs for each age for
almost all profiles. For the Child 2.5y-old, DRVs were obtained as the mean value of the 2- and
3-years old children, as in the case of 30-60 adults we assume the values for the 40-49 age
range. Energy recommendations assumed a Physical Activity Level (PAL) of 1.6, except for
children 2-3 y-old, where 1.4 is the only available in the EFSA DRV (EFSA, n.d.). We adopt the
recently issued Upper Level (UL) for added and free sugars to be as low as possible (Turck et
al., 2022), and observe the WHO strong recommendations that sugars provide below 10% of
the total energy value (WHO, 2015). Because the EFSA provides DRVs for separate
polyunsaturated fatty acids (PUFA), but not in an aggregated manner, we follow the FAO/WHO
(Food and Agriculture Organization and World Health Organization of the United nations)
report “Interim Summary of Conclusions and Dietary Recommendations on Total Fat & Fatty
Acids” to benchmark, which indicates an Adequate Intake (Al) of 2,5-3,5% of the total energy
value for adults and 11%VET for children 2-18 years old. In the case of calcium, we select the
value indicated for 18-24 years old for our 18-29y-old profiles and the value >25 for the 30-
60y-old profiles. Iron DRV for 30—60-year-old women consider pre-menopausal state. Zinc PRI
are dependent on the level of phytate intake (EFSA, 2014). We consider a phytate intake of
600mg/day.

Identification of targeted food items for the nutritional analysis. Selection of representative
items based on EAT-Lancet, FBDG and consumption habits. For this last criteria, national
dietitians were consulted. In the selection of food items, a variety of food was pursued as much
as possible in order to preserve food preferences from each country and also to account for
nutrient differences found within foods from the same food group. This means that nutritional
content from vegetables and fruits, for example, was derived from the selection of 6 to 7 foods
typically consumed in these countries and that were sources of a wide variety of nutrients.
More specifically, the foods that were split in order to account for different sources of
micronutrients and cultural preferences were legumes, fresh fruit, fresh vegetables, frozen
prepared vegetables, frozen unprepared vegetables, canned vegetables, fresh fish, frozen fish
and fatter meat. With this, a first proposal of food items to be included in each country was
drafted using as a reference the previous baskets. For fresh products, representative items for
each country were chosen inspired by the foods included in the EAT-Lancet reference diet,
which is indicative of certain nutrients. For example, in the selection of vegetables, it was
ensured that all countries had “orange” colour vegetables (rich in B-carotenes) and
“leaf/green” colour vegetables (rich in folates) among the selected foods for the nutritional
analysis. A first list was sent to a national dietitian in order to validate the proposal with the
consumption habits from each country. Last, the nutritional information for each food and
selected nutrients (step 4) was copied into the template.

Development of the updated food baskets, regular versions. The adjustment of the regular food
baskets departs from the ASPBO/ImPRoVE reference baskets and the starting point was to
check the amounts against the FBDG frequency and food amount recommendations for each
country and age profile. With those targets in mind, adjustments to the food amounts were
made to meet the DRVs requirements. A variation of +-5% was admitted, as the typically
accepted range of deviation when deriving dietary plans.
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The amounts of water, tea, coffee and salt were harmonized across countries. Water content
was determined following the WHO recommendation of 1ml per kcal (Howard & Bartram,
2003). Coffee (8g/day) and tea(1.5g/day) were included only in the adult and adolescent
baskets. Salt amount was adjusted based on age (3g for elderly and adults; 2g for adolescents
and 10y children; 1g for 6y children; 0.5g for 2.5y child).

This exercise was done by two researchers/nutritionists working at the Human Nutrition and
Dietetics Department of the Ramon Llull University. As for the implementation of FBDG a
sound knowledge of the culinary culture and food habits of the population is necessary, it
would be preferable to coordinate this exercise by a team of nutritionists of the participating
countries. To compensate for this fact, there has been a very fluent communication with the
national teams throughout all the process, who have helped to contextualize the
recommendations. The specific procedure for the sustainable and harmonized sustainable
versions is described in the next sections.

7. Application of edible portions. In this methodological note, we only show the results of net
amounts - this is, the amounts that are theoretically eaten and therefore have an impact on
the nutritional intake. However, some foods are bought in a form that cannot be completely
eaten: shells, skin, peel, bones, etc., therefore it is necessary to apply a correction considering
the edible portions of the different food products before the pricing. As in the previous
projects, the determination of edible food portions will follow the standardised quantification
of the Hoge Gezondheidsraad (Hoge Gezondheidsraad, 2005) and will be 0.9, 0.72, 0.78, 0.7,
0.8 and 0.88, for potatoes, fresh vegetables, fruits, fresh fish, meat and eggs, respectively.
Therefore, the priced amounts of certain foods in the final food basket will be higher to
compensate for necessary food losses before intake.

The world is in a critical situation. The climate crisis threatens to transform the planet Earth into a less
liveable place, with more frequent and intense weather events such as droughts, storms, heat waves,
melting glaciers and warming oceans (WWF, 2022). In Europe, it is foreseen to have distinct effects in
the different areas. In Southern and Central Europe, it may imply experiencing repeated heat waves,
forest fires and droughts; just like the Mediterranean area, which can also lose land due to the rise of
the sea level. In Northern Europe, by contrast, rain might be more recurrent, with flooding occurring
more often (EU, 2022). This situation entails enormous risks for human health, for society and
economy, and the effect on developing countries can be even worse due to their dependency on the
natural environment.

Although socially contested, there is scientific agreement that climate change is a consequence of our
way of living, which is carbon dependent, makes an excessive use of water, erodes the soil and
threatens biodiversity. Reversing the situation requires, according to the United Nations (UN), “a
profound transformation of how we grow food, use land, transport foods and power our economies”
(UN, 2022a). Sustainability is the term that guides this new way of living and was coined by the UN
World Commission on Environment and Development as “the development that meets the needs of
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the present without compromising the ability of future generations to meet their own needs” (UN,
2022b).

In December 2019 the European Commission approved the European Green Deal, which gathers
pollution control measures, social policies and actions against climate change, sustainability laws,
reduction of gas emissions, energy efficiency, circular economy and green economy (EU, 2021).
Through the Climate Pact, it also aims to provide an arena for all Europeans to participate in developing
and implementing climate solutions.

Food systems are at the core of the climate crisis, as they are a key causal element in environmental
transformations, at the same time that are greatly affected by them, threatening everyone’s food and
water security. Food systems are estimated to be responsible for 25-42% of all global greenhouse gas
(GHG) emissions (Crippa et al., 2021; WEF, 2021), 70-80% of freshwater consumption, the excessive
use of land and the loss of biodiversity (FAO, 2008; Herrero et al., 2021; Moiiino et al., 2021; Poore &
Nemecek, 2018).

As part of the EU Green Deal, the Farm to Fork strategy aims to address the sustainability of food
systems, while also working to make them healthier and more equitable. It sets the basis to transition
towards food systems that have a neutral or positive environmental impact, helps to mitigate climate
change and adapt to its impacts, reverses the loss of biodiversity, ensures food security, nutrition and
public health, making sure that everyone has access to sufficient, safe, nutritious, sustainable food,
and preserve the affordability of food while generating fairer economic returns, fostering
competitiveness of the EU supply sector and promoting fair trade (European Commission, 2020). Such
strategies prove how the transformation of food systems has become a priority in governmental
agendas, which struggle to achieve the right balance to satisfy health, environment, economy, equity
and culture.

Indeed, the FAO and WHQ's definition of sustainable healthy as “dietary patterns that promote all
dimensions of individuals’ health and wellbeing; have low environmental pressure and impact; are
accessible, affordable, safe and equitable; and are culturally acceptable” (FAO & WHO, 2019) also
points to the different criteria that these diets must meet.

Several aspects of what we eat have an influence on sustainability. That includes elements such as
food transportation, food conservation, food waste or food packaging, but diet composition (that is,
the type of food that is consumed - and therefore produced) is the main one (Barilla Foundation, 2018;
Poore & Nemecek, 2018). In general, there is consensus that a healthy and sustainable diet comprises
a variety of primarily fresh and minimally processed plant-based foods, sustainably produced
vegetable fats, small amounts of minimally processed animal foods, tap water as a primary beverage
choice, and very little wasted food (Mofiino et al., 2021; Willett et al., 2019).

It is clear that sustainability cannot be omitted any longer when developing food reference budgets
(FRBs). FRBs are priced baskets of goods and services to fulfil a healthy diet that allows an adequate
social participation at the minimum cost. Whatever the use of FRBs (calculate poverty figures, financial
advice, provision of social support, etc.), they must account for the cost of adopting sustainable
choices, unless we want to create additional and wider disparities across groups. In this way, they must
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not only aim to describe the goods (food, kitchen equipment) necessary for well-described types of
families to preserve and promote their health in an affordable, safe and socio-culturally acceptable
way, but also to promote dietary patterns and food systems that are protective of our environment
and respectful with local economies.

As described before, the process of development of FRBs typically involves a 4-step procedure: (1)
translation of national FBDG into monthly food baskets, (2) selection of items; (3) validation of the
acceptability of such baskets, (4) pricing. Considering sustainability as part of the food basket requires
an especial reconsideration of steps 1, 2 and 4.

As mentioned above, FBDGs are science-based recommendations for healthy eating which translate
numerical nutritional targets (in Europe, EFSA DRVs) into guidelines for the general population, taking
into account the food culture, food availability and diet-disease relationships relevant for specific
populations. For FRBs they are an excellent departure point in that these normative recommendations
are already expressed in terms of foods instead of nutrients. However, until recently (ASPCAT, 2019;
Christensen et al., 2022), sustainability was not taken into account when developing FBDG (Bechthold
et al., 2018; FAQ, 2016).

Springmann et al. (2020) recently developed a modelling study to assess the healthiness and
sustainability of 97 national and global FBDG. The health and environmental impacts of these FBDGs
were assessed by using a comparative risk assessment of deaths from chronic diseases and a set of
country specific environmental footprints for greenhouse gas emissions, freshwater use, cropland use,
and fertiliser application. They concluded that the actual adoption of such FBDGs by the population
would reduce global mortality from non-communicable diseases (NCDs) by about 20% in the European
region, but they would not address the environmental targets set by the Paris Climate Agreement
(2015). In other words: most current FBDGs are not supporting sustainable dietary patterns and food
systems. An added value of Springmann’s paper is that they also modelled the impact on NCDs and the
environment of the global adoption of the EAT-Lancet recommendations (Willett et al., 2019). That
scenario was associated with 34% greater reduction of premature mortality due to NCDs and a general
attainment of the environmental targets.

The EAT-Lancet Commission report on healthy diets from sustainable food systems (Willett et al.,
2019) has become a landmark publication on the relation between food, environment, and health.
Developed by a group of almost 40 experts from 16 countries in various fields of human health,
agriculture, political sciences, and environmental sustainability, the Commission has developed global
scientific targets based on the best evidence available for healthy diets and sustainable food
production.

Their report provides reference daily intakes for different food groups, which are expressed as both

grams/day and kilocalories/day considering a diet of 2500 kcal/day — the reference diet for an adult
man and woman. Their framework is universal for all food cultures and production systems in the
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world, with a high potential of local adaptation and scalability. In practical terms this means that
information regarding the frequencies of consumption or other indications related to the meal
preparation are not provided, leaving room to adapt the proposed food amounts to different needs
and eating cultures. The structure of the report is particularly suitable for FRB purposes, as it offers a
framework in terms of food amounts per food group (like FBDG and as opposed to EFSA’s DRVs for
nutrients) which can be adapted to different contexts. Figure 2 shows the EAT-Lancet Healthy
reference diet, with possible ranges, for an intake of 2500 kcal/day.

The authors emphasize that energy intake adequacy is an important element for both healthy and
sustainable diets. Consuming 2500 kcal per day corresponds to the average energy needs of a 70-kg
man aged 30 years and a 60-kg woman aged 30 years whose level of physical activity is moderate to
high. In this way, although the global average per capita energy intake has been estimated as 2370 kcal
per day and some analysis place the recommended mean intake in 2100kcal/day for the adult
population, the EAT-Lancet report presents a 2500kcal diet (see
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Table 3) in the understanding that the recommended intake of 2100 kcal assumes a BMI of 22 kg/m2
which is lower than the current population average and that place the recommendation in that
threshold would leave little room to promote other Public Health measures such as encouraging
physical activity. Although the use of different values for energy intake would affect absolute required
food production, it would minimally affect conclusions regarding relative effects of different dietary
scenarios on environmental or health outcomes.

Beyond the intake ranges for the different food groups, the report provides the general advice of
adhering to energy adequate diets and minimizing food waste, as well as opting for the minimum
degree of processing, which includes choosing foods without added sugars. The first two
recommendations will be easily considered in the development of the sustainable food basket, as food
amounts are stipulated theoretically. As for the degree of processing, it will be taken into account in
the selection of the food items within the basket.
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Table 3. The EAT-Lanced Healthy Reference Diet for an intake of 2500kcal/day, taken from the EAT-Lancet Commission

Whole grains*
Rice, wheat, corn, and other + 232 (total gains 0-60% of 811
energy)
Tubers or starchy vegetables
Potatoes and cassava 50 (0-100) 39
Vegetables
All vegetables 300 (200-600) ,,
Dark green vegetables 100 23
Red and orange vegetables 100 30
Other vegetables 100 25
Fruits
All fruit 200 (100-300) 126
Dairy foods
Whole milk or derivative 250 (0-500) 153
equivalents (eg. Cheese)
Protein sources
Beef and lamb 7 (0-14) 15
Pork 7 (0-14) 15
Chicken and other poultry 29 (0-58) 62
Eggs 13 (0-25) 19
Fish § 28 (0-100) 40
Legumes
Dry beans, lentils and peas * 50 (0-100) 172
Soy foods 25 (0-50) 112
Peanuts 25 (0-75) 142
Tree nuts 25 149
Added fats
Palm oil 6-8 (0-6-8) 60
Unsaturated oils 9 40 (20-80) 354
Dairy fats (included in milk) 0 0
Lard or tallow || 5 (0-5) 36
Added sugars
All sweeteners 31 (0-31) 120

Note: For an individual, an optimal energy intake to maintain a healthy weight will depend on body size and level of physical

activity. Processing of foods such as partial hydrogenation of oils, refining of grains, and addition of salt and preservatives can

substantially affect health but is not addressed in this table
*Wheat, rice, dry beans, and lentils are dry, raw

tMix and amount of grains can vary to maintain isocaloric intake.

fBeef and lamb are exchangeable with pork and vice versa. Chicken and other poultry is exchangeable with eggs, fish, or plant

protein sources. Legumes, peanuts, tree nuts, seeds, and soy are interchangeable

§ Seafood consist of fish and shellfish (eg, mussels and shrimps) and originate from both capture and from farming. Although

seafood is a highly diverse group that contains both animals and plants, the focus of this report is solely on