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Abstract

This article explores the integration of food ethics as a fifth, emerging pillar of food security,
complementing the four dimensions established by FAO (availability, accessibility, utilization, and
stability). Using Romania as a case study, the research combines statistical analysis, legislative
review, and conceptual interpretation to examine how moral responsibility, social equity, and food
citizenship leads to sustainable food systems. Quantitative data from Eurostat (2020-2022) reveal that
Romania generates over 3.4 million tons of food waste annually, with households accounting for
more than half of the total. This wasted abundance coexists with persistent food insecurity, affecting
14.7% of the population who cannot afford a protein-based meal even once every second day. The
findings demonstrate that food waste is not merely an issue of economic inefficiency but a profound
ethical and social imbalance. The research concludes the need to introduce an ethical pillar in the
conceptual framework of food security, linking moral awareness, responsible consumption, and
equitable access to food. By advancing food ethics as a normative foundation of sustainable food
systems, the article offers a new paradigm for policy design, civic engagement, and collective
responsibility, transforming food security from a technical objective into a moral commitment.

Keywords: food security; food ethics; food citizenship; food waste; SDGs; social equity; moral
responsibility; Romania; FAO pillars; sustainable food systems

1. Introduction

This research was originally presented at the 6th International Electronic Conference on Foods -
Future Horizons in Foods and Sustainability, Part of the International Electronic Conference on Foods
series, 28-30 October 2025, the abstract being published as part of the conference materials [1].
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In recent decades, food security has become one of the most discussed topics on the global
agenda, in the context of systemic challenges generated by climate change, economic inequalities,
armed conflicts and supply chain instability. The classic definition of food security, adopted by the
Food and Agriculture Organization of the United Nations (FAO) in 1996, is based on four essential
pillars: the availability of food, physical and economic access to it, its use in safe and nutritious
conditions, and the stability of these factors over time [2]. This conceptual framework has provided
a robust foundation for national and international policies aimed at combating hunger, improving
nutrition and strengthening the resilience of agri-food systems.

However, reality demonstrates that the four pillars aren’t sufficient to resolve the ethical and
social contradictions of current food systems. Especially in the European space, where the coexistence
of excessive food waste and persistent food insecurity calls into question the equity of the food
system, a reconfiguration of the theoretical and normative framework becomes necessary. According
to data from the European Commission, approximately 20% of all food produced annually in the
European Union is lost or wasted, while over 42 million citizens cannot afford a healthy meal every
day [3]. This coexistence between excess and lack is not just a statistical imbalance, but reflects a deep
moral fracture in food governance, which cannot be remedied solely by technical or economic
solutions.

The literature increasingly highlights the limitations of the current food security framework,
particularly the absence of explicit considerations regarding moral responsibility, social equity and
ethical sustainability of food use [4,5], without proposing an alternative formalized model, which
creates space for conceptual innovations such as the one proposed in this article. This concept
involves the inclusion of principles of moral responsibility, social equity and civic engagement on the
entire food chain, from production, to distribution, consumption, and waste. Initiatives such as the
EAT-Lancet report [6], the IPES-Food contributions [7], as well as the FAO debates on the right to
food [8] are already shaping a conceptual space in which food security is no longer analyzed
exclusively in terms of quantitative access to food, but also in terms of distributive justice,
responsibility towards resources and the way in which consumers relate ethically to food. Against
this conceptual backdrop, our article proposes the formal conceptualization of an “ethical pillar” of
food security, as an extension of the FAO (1996) framework. This new dimension integrates values of
equity, responsibility and food citizenship, offering a perspective that complements the traditional
approach focused on availability, access, utilization, and stability.

Romania is a revealing case study in this regard. Romania simultaneously faces high levels of
food waste and a significant degree of food insecurity among vulnerable populations. According to
the Ministry of Agriculture and Rural Development, Romania generates over 2.2 million tons of food
waste annually, of which approximately 70% comes from households, retail and the HoReCa sector
[9]. At the same time, Eurostat data shows that 14.7% of Romanians cannot afford to consume a meal
with meat, chicken, fish (or vegetarian equivalent) every second day [10]. This conjunction between
excess and lack, between wasted abundance and daily shortages, expresses an ethical incongruity
that cannot be ignored in the formulation of national food policies.

Despite these realities, the Romanian legislative framework is beginning to reflect an increased
concern for the institutionalization of responsibility in the food sector. Law no. 217/2016 on reducing
food waste, recently amended, imposes obligations on economic operators in the agri-food chain
regarding the prevention, donation and reuse of food [11]. At the same time, national platforms such
as “"We Reduce Waste” (orig. “Reducem Risipa”) promote responsible consumption behaviors and
initiatives to redistribute food surplus. However, legislative and institutional changes are not enough
if they are not accompanied by a transformation of individual and collective values. Sociological
studies show that only 12% of Romanian consumers take ethical aspects into account when deciding
to throw away food [12], which indicates a major gap between regulation and social awareness.

For this reason, our article proposes the introduction of a new dimension in the analysis of food
security: the “ethical pillar”, centered on the concept of food ethics and the mobilization of food
citizenship as an active form of individual involvement in shaping a just, sustainable and inclusive
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food system. The concept of food citizenship refers to citizens assuming democratic responsibility for
the food system, through informed consumption choices, combating waste and supporting fair and
sustainable practices [13].

This perspective aims to go beyond the predominantly technocratic approach to food security
policies and highlight the fact that individual morality and collective responsibility must play a
central role in rebuilding food systems. Thus, the main objective of this article is to demonstrate that
a sustainable food security cannot be achieved without a deep ethical anchoring, which includes not
only the right to have food, but also the duty not to waste it.

The present article therefore has a double aim: on the one hand, provides a critical analysis of
the current food security framework based on the Romania case study, using relevant statistical and
legislative data; on the other hand, it proposes a conceptual extension of this framework by
integrating the ethical dimension, in an effort to redefine food security as a collective right, shared
responsibility and expression of social justice. Specifically, this conceptual and policy analysis article
proposes the formal conceptualization of an “ethical pillar” of food security, as an extension of the
FAO framework, integrating dimensions such as equity, responsibility and food citizenship.

The article makes an original contribution to the specialized literature by advancing the idea of
a “food ethics pillar” and offers a set of concrete recommendations on how this dimension can be
operationalized in public policies, educational programs and everyday behaviors. Romania thus
becomes a relevant example for other countries at the intersection of strong food traditions, socio-
economic challenges and emerging legislative transitions, not only through its national specificity,
but also as a representative of a reality common to several states, in transition between emerging
regulations and food behaviors deeply anchored in traditions.

2. Conceptual Framework
2.1. The Ethical Dimension of Food Security — What Does Food Ethics Mean?

The concept of food ethics refers to the set of moral principles that should guide practices related
to the production, distribution, consumption and waste of food. It is a perspective that goes beyond
economic or technical logic and invites reflection on equity in access to food, responsibility towards
natural resources, the dignity of those involved in the food chain and the long-term effects on human
health and ecosystems.

Essentially, food ethics raises questions such as Who has access to quality food? Who is excluded?
What does “fairness” mean in the allocation of food? Is it moral to throw away food while others go hungry?
This approach brings together dimensions that have so far been treated separately: food security,
environmental sustainability, public health, and human rights. [14]:

The EAT-Lancet report clearly states that food systems must be transformed to become “healthy
for people and sustainable for the planet” — a formulation that implies a collective moral commitment
[15]. Similarly, contemporary academic literature insists that food should not be viewed simply as an
economic good, but as a common good with profound cultural, social and moral valences [16,17].

Integrating the ethical dimension into food security therefore means not only improving access,
but also evaluating how this access is provided, at what social and ecological costs, and to what extent
it is morally just.

2.2. Food Citizenship — Democratic Responsibility and Participation

Food citizenship is an emerging concept that reflects the idea that individuals are not just passive
consumers, but active actors who can positively influence the food system through conscious choices,
local activism and civic engagement. The term was first formulated in the works of Wilkins in 2005
[18], then developed by Carolan in 2011 [19] and Renting et al. in 2012 [13], and was gradually
adopted within the FAO and IPES-Food programs as a key tool for food democratization [20,21].
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Food citizenship involves assuming ethical responsibilities in relation to everyday choices:
preferring local and seasonal products, reducing waste, supporting fair and sustainable food systems,
getting involved in community initiatives for urban gardening, food education or food redistribution.

It is a form of active citizenship that transcends the formal political sphere and is expressed
through informed and supportive food behaviors. Moreover, food citizenship involves awareness of
global interdependencies and the fact that the way we eat influences not only our personal health,
but also the rights of others and the balance of ecosystems [13].

In the Romanian context, where food behaviors are deeply marked by traditions, but also by the
influences of modern consumerism, promoting food citizenship becomes essential for an authentic
transition towards sustainability and food justice.

2.3. Ethics, the Right to Food and Collective Responsibility

The right to food is recognized as a fundamental human right in numerous international
documents, including the Universal Declaration of Human Rights (art. 25) and the International
Covenant on Economic, Social and Cultural Rights (art. 11) [22,23]. According to FAO this right
implies not only the absence of hunger, but also constant physical and economic access to
nutritionally adequate, culturally acceptable and sustainably obtained food [20].

But the right to food cannot be guaranteed without a collective dimension of responsibility —
governmental, community and individual. Food ethics adds a normative component to this right: it
is not enough to “provide” food, it is necessary for the whole of society to participate in a system that
does not exclude, waste or degrade resources.

Collective responsibility means assuming mechanisms for redistributing food surpluses,
supporting vulnerable people, preventing food losses through effective public policies and civic
education. In this sense, the concept of food citizenship becomes the link between the ethics of the
system and the responsibility of the actors that compose it.

2.4. Recent Literature and Foundations for a New Framework

Over the past decade, a growing body of scientific literature has called for a reassessment of the
framework for analyzing food security. IPES-Food warns that predominantly technocratic
approaches ignore the social and moral dimensions of the global food crisis. The report The Politics of
Protein draws attention to the fact that proposed technological solutions (e.g., cultured meat, protein
supplements) may perpetuate inequalities if not accompanied by ethical and democratic reforms [21].

FAO, through its annual SOFI reports, is gradually integrating components such as resilience,
agency and sustainability, but without formalizing them into a distinct pillar [24]. EAT-Lancet was
perhaps the most radical recent report, which called for the transformation of food systems “through
the lens of equity and sustainability” as a precondition for achieving SDG2: Zero Hunger goal [6].

However, despite these contributions, there is still no clear formalization of an “ethical pillar”
within the FAO framework. This is where the innovative nature of the present article comes in:
proposing an integrated framework that explicitly includes the ethical dimension and food
citizenship in the conceptual architecture of food security.

2. Materials and Methods

This research was built on a combination of descriptive quantitative analysis, statistical analysis,
legislative review and conceptual interpretation, aiming to integrate the ethical dimension into the
food security framework. In particular, the study focused on Romania, using official secondary data,
complemented by interpretive analysis of the normative and behavioral context. This research is part
of a research-for-policy approach, aiming not only to understand current food phenomena, but also
to support the development of more equitable, ethical and sustainable public policies in the field of
food security.
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https://doi.org/10.20944/preprints202511.0509.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 November 2025 d0i:10.20944/preprints202511.0509.v1

5 of 26

Romania was chosen as a case study because it offers a complex and revealing analytical terrain
for exploring the ethical dimension of food security [25,26]. On the one hand, the country faces
significant challenges related to food insecurity among the vulnerable population, despite being an
agrarian state with high production potential [27,28]. On the other hand, data on food waste in the
household sector and the HoReCa industry indicate a level of consumption that is unbalanced and,
often, disconnected from responsibility towards resources [29]. This coexistence between abundance
and deprivation, between wasted surplus and daily shortages, makes Romania a paradigmatic
example for analyzing the ethical paradoxes in modern food systems.

Moreover, Romania is at the intersection of Eastern European food traditions and the pressures
of European convergence, being simultaneously subject to both local cultural legacies (such as the
habit of throwing a little on the plate out of “social respect”) and European food policies oriented
towards efficiency, waste reduction and inclusion. Thus, Romanian food behaviors reflect not only a
national reality, but also global tensions between consumer individualism and collective
responsibility.

This positioning makes Romania function as a microcosm of global food contradictions,
especially in transition or middle-developed countries, where economic growth indicators coexist
with persistent inequalities and aspirational consumption patterns. Therefore, the study results may
be relevant and transferable to other international contexts, especially for countries in Central and
Eastern Europe, Central Asia or Latin America, where similar configurations of insufficient access,
waste and responsibility in the food sector are found.

3.1. Data Sources

The most recent statistical data from official and international sources were used to ensure
coherence and comparability at European level:

e  FAOSTAT- for general indicators on food security and food losses [30];

e  Eurostat- for indicators on the population’s access to nutritious food, including data on food
deprivation, access to animal protein, income and inequalities [31,32];

e Ministry of Agriculture and Rural Development and National Sanitary, Veterinary and Food
Safety Authority (ANSVSA) - for specific data regarding the volume of food waste, sources of
generation, and control measures [9,29,33];

¢ National legislation — in particular Law No. 217/2016 on reducing food waste (updated version
in 2024) [11];

e Specialized literature — for conceptual analysis of the ethical framework.

All data collected refer to the period 2020-2022, representing the most recent figures reported
for Romania in 2024, ensuring the contemporary relevance of the results. The analysis focused on
national indicators for Romania, with occasional references to the European Union average for
contextual comparison.

3.2. Analytical Methodology

The methodology involved several stages:

e Descriptive analysis of statistical data. Relevant indicators for the four pillars of food security
(availability, accessibility, utilization, stability) were selected and correlated with data on food
waste and food insecurity. In particular, the following were analyzed:

- - the amount of food waste generated annually in Romania;

- - the structure of generation sources (households, retail, HoReCa);

- - the share of the population that cannot afford a regular nutritious meal;

- - the proportion of consumers who consider ethical aspects in their eating behavior.

e Regulatory and legislative analysis. The evolution of the legal framework regarding food waste
prevention, the obligation of donation/reuse and the incentives offered for responsible food
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behavior were analyzed. The extent to which these regulations institutionalize ethical
responsibility was also evaluated.

o Interpretive and conceptual analysis. The data were interpreted in relation to the central hypothesis
of the paper, according to which the current food security framework is insufficient without the
integration of an ethical dimension. The correlation between statistics, norms and behaviors was
thus traced, to highlight the need to formalize a fifth pillar: the ethical one.

o Graphic illustration and visual synthesis. Tables and figures were produced that summarize the
relationship between food ethics, food waste and food security, highlighting the expansion of
the FAO framework by including the food ethics pillar.

3.3. Statistical Methodology

The statistical analysis was carried out to assess the relationships between the food chain
segments that contribute to the generation of food waste in Romania and to quantify their impact on
the total volume of losses. The dataset used comes from the Eurostat database — Food Waste Data
Collection (20202022, respectively, the latest reported data), which reports data expressed in total
tons, in accordance with the official methodology of the European Union. The analysis targeted the
five main segments:

e  Total (aggregate changing according to the context) - T

e  Primary production of food - agriculture, fishing and aquaculture - PPF
e Manufacture of food products and beverages - MFP

e  Retail and other distribution of food - RDF

e  Restaurants and food services - RFS

e  Total activities by households - TAH.

3.3.1. Analysis of the Percentage Contribution of Variables to Total Waste

To calculate the contribution of each segment of the food chain to total waste, the following

relationship was used:
Xiyear 2 — Xiyear 1

Ci=

x 100 (1)
Zj | Xjyear2 — Xjyear1

where:

Ci [%] - the contribution of the food chain segment ,,i”’ to total waste;

xi- the value of the waste for each variable ,,i”, compared to the total sum of the differences
between years, in absolute value.

By ranking the values Ci, an image of the contribution of each segment of the food chain to the
variation in total waste will be obtained.

3.3.2. Correlation Analysis of Each Segment of the Food Chain with Total Waste

The linear correlation coefficient between the annual series of each food chain segment and the
annual series of total waste was calculated. This will assess the intensity of the link that each food
chain segment has with total waste.

The expression for Pearson’s linear correlation coefficient “ri” for two statistical data series xiand
yiis [34]:

2 —X)i—Y)

T & -0 2055

)

Tk

where:

T~ the linear correlation coefficient between the annual series of each food chain segment and
the multiannual series of total waste,

k- the index used to traverse the list of food chain segments;

"y

X; - the value of food waste for each segment of the food chain in year “i

uiry

Y; - the value of total food waste for the entire food chain in year “i
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X and y - the average values of the two series xi and yi.

The interpretation of the “rx” values is as follows: “r” belongs to the interval [-1, - 1] (r€[-1, 1]).
“r” values close to 1 show that the series have the same trend, increasing or decreasing together, so
there is a direct correlation. Values close to —1 indicate a reverse trend of evolution, hence an inverse

correlation. Values close to 0 indicate the absence of correlation.

3.3.3. PATH Analysis

Because the RFS and TAH segments predominantly reflect individual decision-making and
consumer behaviour the variations observed in these areas cannot be explained solely by isolated
economic or structural factors. Food waste in these food chain segments results primarily from
everyday practices (such as purchasing habits, portioning, storage, and waste management) that are
shaped by cultural norms and value perceptions, rather than technological limitations. For this
reason, a PATH analysis was needed to identify how changes occurring within the RFS and TAH
propagate through the broader food system and influence overall levels of food waste, highlighting
the behavioral interdependencies embedded throughout the chain.

Since the statistical data on food waste in Romania are carried out over a period of 3 years, a
short period of time, according to the currently existing FAO records (2020-2022), the annual series,
for the three years, were the basis for a linear extension for a period of another three years. The trends
thus obtained represented the inputs of the PATH analysis. Thus, the extent to which food waste in
restaurants and households involves food waste in each segment of the chain was determined. The
JASP 0.17.3.0 software application was used with the Structural Equation Modeling procedure. The
spreadsheet calculations were performed using Microsoft Excel 365 [35,36].

3.4. Study Limitations

This research is based on secondary data and is therefore limited by its availability and
granularity. The lack of recent national surveys on the ethical perception of food consumption in
Romania was partially compensated by using indirect sources (European surveys, studies published
in the literature). In the future, it would be useful to extend the research through a qualitative focus
group study or by applying a questionnaire to a national sample.

In addition, the statistical indicators used in this study refer to the period 2020-2022, which
represents the entire set of data reported by Romania, from the beginning until the time of analysis.
This temporal limitation means that the study cannot capture any developments that occurred after
this period. Although a data series was manually constructed in Excel to ensure continuity and
comparability of the indicators, the use of aggregated secondary data, instead of primary data
collection, may introduce certain limitations in terms of accuracy and level of interpretative detail.
Future research could integrate microdata or household-level monitoring tools to more accurately
capture regional and local behavioral variations.

3.5. Ethical Considerations

This research was based exclusively on secondary data, coming from official, public and
accessible sources, such as international databases (FAOSTAT, Eurostat), government reports and
legislative documents. Therefore, it did not involve the collection of personal data, the performance
of experiments on human subjects or the use of methods that would require prior approval by an
ethics committee.

At the same time, at all stages of the research, the fundamental principles of scientific integrity
were respected, including:

e  transparency of sources and correct attribution of ideas and data used;
e objectivity of analysis and avoiding drawing conclusions that are not supported by the data;
e respect for human dignity, through the emphasis on social responsibility in food security;
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e commitment to equity, reflected in the proposal of a conceptual framework that integrates food
ethics and citizenship as essential elements of public policies.

Also, in interpreting the phenomenon of food waste and insecurity, we avoided stigmatizing
vulnerable groups and sought to highlight the structural and systemic causes that generate such
imbalances.

4. Results
4.1. Quantitative Assessment of Food Waste and Food Insecurity

Between 2020 and 2022, Romania generated between 3.2 - 3.45 million tons of food waste
annually, according to the latest data published by Eurostat, and this figure continues to increase.
Relative to the population, this volume corresponds to an increase from 166 kg/person in 2020 to 181
kg/person in 2022, which places Romania slightly below the European Union average (around 185
kg/person), but indicates a more accelerated growth than in other Member States with similar levels
of development [10].

Detailed data analysis (Table 1) highlights an unbalanced distribution of food losses along the
agri-food chain, reported at the level of the entire population. Households remain the main source of
waste, generating between 52% and 55% of the total, with an increase from 1.66 million tons in 2020
to 1.88 million tons in 2022. This upward trend signals the limited effectiveness of national awareness
and prevention programs, despite the implementation of Law no. 217/2016 on the reduction of food
waste (revised in 2023). The HoReCa sector (restaurants, public food services, catering) ranks second,
with values between 0.48 and 0.59 million tons/year, followed by primary production and the food
industry, which together account for approximately one third of total waste. These sectors reflect
vulnerabilities in post-harvest management, storage and processing, especially in the lack of efficient
logistics infrastructures.

Table 1. Food waste in Romania by sector in tons [37].

Primary
production of Manufacture  Retail and
Restaurants Total
food - of food other

Year  Total . . and food activities by

agriculture, productsand distribution .

. services households

fishing and beverages of food

aquaculture
2020 3,201,048 699.92 316,507 39,787 485,827 1,659,007
2021 3,392,056 699.92 268,349 36.51 589,365 1,797,912
2022 3,452,143 613,337 375,577 42,864 543,244 1,877,121

Although the total increase of approximately 7.8% over the three years seems moderate from a
statistical perspective, its ethical implications are profound. Every ton of wasted food represents not
only a loss of resources, labor and energy, but also social inequity, a loss of morality and ethical
values, in a society where over 14% of citizens cannot afford a protein meal at least once every two
days [38,39]. The coexistence of these two realities — wasted abundance and food deprivation —
defines one of the most visible moral paradoxes of the contemporary Romanian food system.

The sectoral analysis highlights contrasting developments. While the processing industry
recorded a sharp increase in food waste in 2022 (+40% compared to 2021), probably because of the
post-pandemic recovery and realignment of production flows, primary production and retail
remained relatively stable, suggesting more efficient inventory management. However, the
continued dominance of household waste confirms the existence of a major gap between legislative
regulation and effective social behaviors.
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The per capita indicator confirms the same trend: household waste increased from 86 kg/person
in 2020 to 99 kg/person in 2022, an increase of over 15% in just two years (Table 2).

Table 2. Food waste in Romania by sector in kg/capita [37].

Manufacture
Primary production Retail and
of food Restaurants Total
of food - other

Year Total . L products o and food  activities by

agriculture, fishing distribution .

and services households
and aquaculture of food
beverages

2020 166 36 16 2 25 86
2021 177 37 14 2 31 94
2022 181 32 20 2 29 99

The Restaurants and food services (HoReCa) sector also recorded an increase from 25 kg/person
to 29 kg/person, in parallel with the relaunch of economic activities after the pandemic restrictions.
These figures place Romania close to the European median, but at a considerable distance from the
target set by the “"Farm to Fork” Strategy, which provides for halving food waste by 2030.

Figure 1 illustrates the distribution of wood waste in Romania across the food chain segments.

2020 2021 2022
1.20
= Primary production of food - agricull fishing and
= Manuf; of food productsand b ge

Retail and other distribution of food
= Restaurants and food services

= Total activities by households

Figure 1. Percentage distribution of food waste across food chain segments in Romania (2020 - 2022). Source:
Original by authors.

From a food security perspective, these quantitative data reveal a double deficit. On the one
hand, public policies focused on reducing food losses have not yet been internalized at the behavioral
level, which reflects a weak integration of the ethical dimension in the culture of consumption. On
the other hand, the increase in waste coexists with the persistence of food insecurity, manifested by
difficulties in accessing nutritious, diversified and safe foods for significant segments of the
population.

Therefore, the quantitative assessment confirms that food waste is not just a problem of
economic efficiency, but also a problem of social and ethical justice. Every kilogram of food wasted
undermines the first two pillars of food security — availability and accessibility — reducing the
resources available for equitable distribution and contradicting the principle of collective
responsibility implied in the right to food.

4.2. Analysis of the Percentage Contribution of Food Chain Segments to the Variation in Total Waste

The analysis of the variations in the period 2020 - 2021, presented in Table 3, allowed the
determination of the share of each sector of the food chain in the total food waste generated in
Romania. To calculate them, the calculation relationship (1) was used. It is observed that the RFS
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variable had an important share, over 35%, in the variation of total waste, and together with TAH
(47.27%), it cumulates over 80% of the variation of total waste. This fact shows that total food waste
could be reduced by reducing it in the RFS segment. And in the period 2021-2022, a significant share
of RFS in the variation of total waste was found, of over 14%, and cumulated with TAH (24.33%), it
represents a significant share, even if it is lower than that of the previous year.

Table 3. Percentage contribution of food waste from food chain segments to the variation in total waste.

Segment Ci(2021-2020) (%) Ci (2022-2021) (%)
PPF 0.00 26.60
MPF 16.39 32.94
RDF 1.12 1.95
RFS 35.23 14.17
TAH 47.27 24.33

4.2.1. Correlation Analysis of Each Segment of the Food Chain with Total Waste

By calculating the linear correlation coefficient, the intensity of the link between two data series
is determined, and this fact shows whether the annual series of each food chain segment and the
annual series of total waste have a mathematical link. The data can be found in Table 4, along with
the coefficient of determination R2. This coefficient indicates how much of the variation in total waste
is explained by individual sectors through this model. In this context, it also becomes a qualitative
indicator that describes the correlation of the analyzed variables.

Table 4. The values of the correlation coefficients r and the determination coefficients R between the annual

series of each food chain segment and the annual series of total waste.

Segment r R2
PPF -0.69 0.47
MPF 0.29 0.08
RDF 0.21 0.04
RFS 0.77 0.59
TAH 0.99 0.98

The PPF sector indicates a medium-level correlation r = - 0.69 with the annual series of total
waste values, but an inverse correlation. Thus, we can say that while for the period 2020 - 2022 PPF
decreased, total waste increased. It is also the only inverse correlation observed between economic
sectors with total food waste. In all other cases, the values of the correlation coefficients were positive.
So, a trend of increasing waste at the level of a sector is also followed by an increase at the level of
total waste.

A value r =0.77 shows that the annual series of waste from RFS is strongly correlated with total
waste, and according to the coefficient of determination, 59% of the variation in total waste could be
explained by RFS. The most important correlation is observed between TAH series and the annual
series of total waste values, r = 0.99. A very significant share, 98%, of the total waste could be
explained by the TAH sector.

However, the way in which the food chain segments that predominantly involve individual
decision-making - namely RFS and TAH - influence the final variation in total waste cannot be fully
explained by descriptive analyses, due to the complex interdependencies between economic sectors.
Therefore, to highlight these causal relationships and synergistic effects between segments, a PATH
analysis was further applied.
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4.2.3. Results of the PATH Analysis

PATH analysis was used to complement the potentially subjective pictures that previously
described in a singular way the extent to which a food chain segment explains the total waste. The
interactions between variables, the direct and indirect effects between them, can be studied using the
PATH diagram below. The total number of pairs/groups of variables representing the interactions is
very large. For this reason, this study only analyses the two most relevant models:

- RFS as a causal variable for the other variables,
and

- TAH as a causal variable for the other variables.

4.2.3.1. Model 1: RFES as a Causal Variable

The first model only analyzes how waste in the RFS sector, as a causal variable, can induce
changes in waste from other food chain segments, but also some interactions of these dependent food
chain segments. Thus, the regression coefficients are indicated in Figure 2.

Figure 2. Regression coefficients of Model 1. RFS as a causal variable. Source: Original by authors.

A change in the waste values in RES induces a negligible change in food waste in the RDF sector,
the regression coefficient being (3=0.03. The RFS sector also shows a direct link with the TAH sector,
regarding waste. The increase in waste in restaurants is also associated with a similar behavior in
households. The regression coefficient 3=3.1 shows that if waste from RFS sector increases by 1 ton,
waste in households increases by 3.1 tons. An opposite phenomenon was observed by the PPF sector.
Waste from PPF level decreased, while waste from RFES increased. Thus, increasing waste, a ton of
food product lost in RFS corresponds to a decrease of 1.08 tons of waste in PPF, according to the
regression coefficient 3=-1.08. The coefficients of determination R2 indicate the proportion of the
variation in waste in economic sectors that could be explained by the RFS. The values of the 3 and R?
coefficients are found in Table 5 [40,41].

Table 5. The values of the regression coefficients 3 and the coefficients of determination R?used to analyze the

interactions of food waste between food chain segments, considering RFS as the causal variable.

Predictor Outcome B R?
RFS PPF -1.079 0.621
RFS MPF 0.604 0.343
RFS TAH 3,100 0.836
RFS RDF 0.029 0.275
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However, there are also links between the dependent variables, PPF, MPF, RDF and RFS, which

are not explained by the causal variable in this context. These interactions are given by the residual
covariance values in Table 6.

Table 6. Residual covariance values used to describe interactions between economic sectors regarding food
waste, considering RFS as the causal variable.

Interaction Residual covariances
PPF - MFP -1,300x10-8

PPF - TAH -8.622x10-9

PPF - RDF -2.370x10-7
MFP - TAH 8.937x10-9

MEP - RDF 2.274x10-7
TAH - RDF 1.613x10-7

4.2.3.2. Model 2: TAH as a Causal Variable

The second model only analyzes how waste in the TAH segment, as a causal variable, can induce

changes in waste in other segments of the food chain, respectively other interactions. The PATH
diagram is shown in Figure 3.

Figure 3. Regression coefficients of Model 2 TAH as a causal variable. Source: Original by authors.

The coefficients of model 2 are presented in Tables 7 and 8.

Table 7. The values of the regression coefficients 3 and the coefficients of determination R? used to analyze the
interactions of food waste between food chain segments, considering TAH as the causal variable.

Predictor Outcome B R?
TAH PPF -0.392 0.941
TAH RES 0.270 0.836
TAH MPF 0.263 0.746
TAH RDF 0.014 0.680

In a similar way to the behavior of RFS, a change in the waste values in TAH induces a negligible
change in food waste in the RDF segment, the regression coefficient being here 3=0.01.
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Table 8. Residual covariance values used to describe interactions between economic sectors regarding food

waste, considering TAH as the causal variable.

Interaction Residual covariances
PPF - RFS 2.082x10-7
PPF - MFP -1.309%x10-7
PPF - RDF -2.199x10-6
RFS - MFP -1.039x10-7
RFS - RDF -1.746x10-6
MEP - RDF 1.274x10-6

The TAH variable, like the RFS, also shows an inversion phenomenon. During the period under
analysis, waste decreased in PPF while food waste increased in TAH. Thus, a one-ton increase in
waste in TAH corresponds to a 0.39-ton decrease in PPF.

4.3. Legislative and Institutional Analysis — Integrating Ethics into National Food Policy

Romania’s legislative and institutional framework in the field of food safety and food waste has
evolved visibly in the last decade, reflecting efforts to harmonize with European directives on the
sustainability of food systems. However, although national legislation includes important normative
instruments, the ethical dimension of food governance remains insufficiently outlined, being
addressed rather indirectly, through the general principles of social responsibility and environmental
protection [32,37].

The adoption of Law No. 217/2016 on reducing food waste, subsequently amended by GEO No.
92/2021 and further clarified by HG No. 51/2019 represented a crucial step in the institutionalization
of food responsibility [11,42,43]. The law provides explicit obligations for economic operators in the
agri-food chain to prevent waste, redirect surplus to human consumption and report annually the
quantities of food recovered [8]. However, the implementation of the measures remains partial: only
a limited number of economic agents report data, and the logistical infrastructure for food collection
and redistribution — donation centers, refrigerated transport, NGO networks — is insufficiently
developed [44].

In parallel, the , National Plan for Reducing Food Waste”" [45] establishes directions for action
aligned with the European Commission’s ,,Farm to Fork”” Strategy, which aims to reduce food losses
by 50% by 2030 [46]. The document promotes four major axes — prevention, reuse, separate collection
and food education — but without including an explicit ethical dimension, likely to transform waste
reduction into a moral imperative and not just an economic or environmental obligation. The
predominantly technical focus of these policies reflects a vision oriented towards efficiency, not
equity.

Romania’s National Strategy for Sustainable Development 2030 [45] mentions food security as a
strategic objective associated with SDG 2 (Zero Hunger) and SDG 12 (Responsible Consumption and
Production), insisting on “the need for a sustainable and responsible food culture”. However, the
implementation of this vision has been limited to specific initiatives, without the creation of a cross-
sectoral framework for food ethics — although similar recommendations appear in FAO reports on
the right to food [37] and in the IPES-Food analysis on governance ethics in food systems [7].

At the national institutional level, responsibilities are divided between several public entities:

e Ministry of Agriculture and Rural Development (MADR) - coordinator of policies on food loss
reduction and redistribution;

e  National Sanitary-Veterinary and Food Safety Authority (ANSVSA) - responsible for regulating
food safety and food donations;

¢  Ministry of Environment, Waters and Forests (MMAP) - which integrates food waste into
circular economy and waste management policies;

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202511.0509.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 November 2025 d0i:10.20944/preprints202511.0509.v1

14 of 26

e  Ministry of Education and Research (MEC) - limited involvement, through educational
programs such as Green Week or waste prevention campaigns in schools [45].

This distribution of powers generates institutional fragmentation and coordination difficulties.
Romania does not yet have an advisory council for food ethics, like those in other European countries
— for example, the Food Ethics Council in The United Kingdom or the Dutch Council for Animal
Affairs (RDA), an independent expert council that advises the Minister of Agriculture on animal
welfare and health in public policy [47,48].

In Romania, in the absence of such a body, an increasingly important role is played by civic
initiatives. Platforms such as Food Waste Combat Association, “We Reduce Waste” (orig. , Reducem
Risipa”), “Food Bank” (orig. ,,Banca pentru Alimente’’) or ShareFood Romania act as mediators
between producers, retailers and vulnerable communities, actively contributing to the redistribution
of food and changing behaviors [49-51]. These initiatives prefigure the emergence of a form of
institutionalized food citizenship, in which solidarity and moral responsibility become components
of food governance. However, the lack of unified reporting mechanisms and a national database
limits the integration of these efforts into public policies [9,52].

According to the press release of the Ministry of Agriculture and Rural Development, the recent
amendments to Law no. 217/2016 on reducing food waste aimed to clarify the obligations of economic
operators and introduce measures to stimulate food redistribution through partnerships between
retailers, food banks and NGOs. The new provisions also aim at a unified reporting of data at national
level and the expansion of educational programs on waste prevention, in line with the principles of
the circular economy and the “’Farm to Fork” Strategy [9,53].

According to the National Sanitary Veterinary and Food Safety Authority (ANSVSA), reducing
food losses must be correlated with guaranteeing the safety of redistributed food, by applying the
related sanitary and veterinary norms, which gives this issue a double dimension: a technical one
and an ethical one. ANSVSA emphasizes that “food that maintains its quality and safety until the
expiration date should not be considered waste, but resources that can support people in difficulty”,
a principle that fully reflects the spirit of the 2030 Agenda on reducing inequalities and promoting
collective responsibility [33].

In the absence of a consolidated institutional culture of moral responsibility, transforming food
behaviors at the individual level becomes the most promising space for operationalizing food ethics
in Romanian society. By adopting an ethical framework that cuts across all sectors — from production
to consumption — Romania can align more firmly with the 2030 Agenda for Sustainable Development,
in particular SDG 12 on responsible consumption and production and SDG 2 on eradicating hunger.
In this context, public policies must go beyond their purely normative role and become an instrument
for cultivating civic and moral engagement with food and resources, strengthening the link between
the right to food, resource sustainability and social justice.

4.4. Behavioral and Cultural Insights — Ethical Awareness and Food Citizenship Among Romanian
Consumers

Eating behaviors represent the most sensitive and, at the same time, the most ethically relevant
dimension of food security. They reflect not only preferences and consumption habits, but also the
level of moral awareness regarding the value of food, waste and the impact of individual choices on
the community. In Romania, transforming these behaviors remains one of the greatest challenges for
the operationalization of food ethics and for the consolidation of an active form of food citizenship.

According to data provided by the European Commission through Flash Eurobarometer 520 —
Food Waste and Date Marking and Eurobarometer 535 — Public Opinion in the European Union
(Dataset: Food Waste and Responsible Consumption), 71% of Romanian citizens admit to throwing
away food at least once a month, while only 29% declare that they do not waste food at all [38,54,55].
The main causes identified are: excessive food purchases (48%), lack of shopping planning (43%) and
confusion related to the labels “to be consumed preference before” and “best before” (37%). These
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data confirm that waste is not the result of a lack of resources, but of everyday behaviors, influenced
by education, the perception of comfort and the cultural relationship to food.

The results of recent studies conducted in Romania provide a detailed picture of these behaviors,
namely only 11.9% of survey respondents say that they take ethical or sustainability aspects into
account when deciding to buy or throw away food, a percentage well below the European average
(22%). At the same time, 68% declare themselves willing to donate surplus food, but only 8-9% do
so, confirming the existence of a clear discrepancy between intention and action. Studies also show
that adults under 25, from urban areas and with higher education, show a greater concern about food
waste, but the lack of adequate infrastructure for redistribution limits the transformation of ethical
intentions into concrete behaviors [39,56].

Studies of the analyses of food behaviors and motivations associated with waste show that, in
Romania, the perception of the value of food is deeply shaped by cultural factors [28,31,57]. In urban
households, waste is often associated with the idea of “abundance” and high social status, while in
rural areas conservative attitudes and traditional reuse practices (e.g., food waste transformation,
composting, animal feeding) prevail [39,56,57]. This polarization between modernity and tradition
reflects the tension between the culture of consumption and the culture of care for food, with direct
implications for the implementation of waste reduction policies.

FAO data confirm that, in Europe and Central Asia, food education and the degree of nutritional
literacy directly influence the level of food losses and ethical behaviors [8]. Countries that have
introduced educational modules on food waste and sustainable consumption in school curricula have
recorded significant reductions in waste. In Romania, such programs are still limited, taking place
sporadically through civic initiatives or school campaigns (e.g., Green Week, Food Waste Combat),
without systematic integration into the national educational curriculum [46,49].

From a sociological perspective, food behaviors in Romania can be interpreted in the context of
a dual food culture: a traditional one, which values sobriety, agricultural work, and respect for food,
and a modern one, associated with urbanization, food industrialization, and aggressive marketing.
This duality generates what we could call an “ethical fracture”: people know that waste is wrong, but
continue to practice it out of cultural inertia, lack of time or the false perception that food is an
inexhaustible resource.

In this context, the concept of food citizenship offers a promising direction for reconnecting
individual behaviors and collective responsibility. The food citizen is not just a rational consumer,
but a moral actor aware of the implications of his decisions. In Romania, incipient forms of food
citizenship are manifested through participation in civic initiatives (food banks, donation programs,
local producers’ markets, consumer cooperatives), but these actions still remain marginal compared
to the magnitude of the waste phenomenon.

Against the backdrop of these developments, the cultural dimension of food ethics becomes
essential. In the Romanian space, food has a symbolic and identity charge, being associated with
hospitality, religiosity and collective rituals. Therefore, any strategy for promoting food ethics must
consider the cultural meaning of food, capitalizing on positive traditions (respect for bread, the cult
of the household, the refusal of waste during fasting periods) and transforming them into modern
educational resources.

Thus, the development of an ethical food culture in Romania implies a transition from
moralizing discourse to participatory responsibility. Public communication campaigns must go
beyond punitive messages (“don’t waste”) and stimulate belonging to a common ideal: that of being
part of a fair, sustainable, and solidary food system.

Behavioral and cultural analysis shows that reducing food waste and strengthening food
security cannot be achieved through economic or legal instruments alone [58]. A profound change in
consciousness is needed — a reconnection between ethics, culture and everyday action. To the extent
that each consumer also becomes a food citizen, responsible for his or her choices, food ethics ceases
to be an abstract concept and becomes a social practice capable of regenerating the balance between
food, resources, and social justice.
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The results of this behavioral and cultural analysis show that food ethics cannot be separated
from the everyday practices of consumers. Ethical awareness, food education, and civic belonging to
a fair food system constitute the basic elements of modern food citizenship. This type of citizenship
transcends the individual dimension and extends to a collective responsibility, which integrates
equity, sustainability and respect for resources into the very definition of food security.

Therefore, to build a sustainable food system based on social justice and respect for resources,
the ethical pillar must be understood as a link between human behaviors and the classical architecture
of food security. It directly connects availability with accessibility, use with stability, providing moral
coherence to these dimensions. In the absence of an ethical foundation, policies, institutions and laws
risk remaining formal, while social practices continue to reproduce inequalities and waste.

4.5. Integrative Synthesis — Strengthening Food Security by Integrating the Ethical Pillar

The integrative analysis of the data and the conceptual framework reveals that food ethics tends
to become an emerging pillar of food security, complementary to the four established dimensions:
availability, accessibility, utilization and stability. If these four pillars define the functional structure
of food systems, the ethical pillar gives them moral meaning, societal coherence and long-term
orientation. In a world marked by waste, inequalities and ecological degradation, food security
cannot be achieved sustainably without an ethical foundation that regulates the relationship between
food, resources and responsibility [7,8].

4.5.1. Food Ethics and Food Availability

The availability pillar refers to the physical existence of food in sufficient quantity for the entire
population. In Romania, where food losses and waste exceed 3.4 million tons annually, the
availability problem does not stem from a lack of production, but from the inequity of distribution
and irresponsibility of consumption [9].

From an ethical perspective, food availability implies not only the production of food, but also
the real right of everyone to be fed. Food waste, in this context, becomes a form of structural injustice
—an expression of the moral imbalance between abundance and scarcity [37].

Therefore, reducing losses and redistributing surpluses must be understood not only as technical
or economic actions, but as moral obligations towards society and the environment.

As The State of Food Security and Nutrition in Europe and Central Asia shows, recovering lost
food could meet the nutritional needs of millions of vulnerable people. In this sense, the ethic of
availability implies a collective responsibility to produce, distribute, and consume food without
waste [59].

4.5.2. Food Ethics and Access to Food

The second pillar, access, reflects people’s effective ability to obtain safe, nutritious food that
meets their needs. In Romania, access is still affected by social, territorial and economic inequalities
[60].

From an ethical perspective, access to food goes beyond the notion of purchasing power and
becomes a matter of human dignity. FAO states that authentic food security only exists when people
can choose food in accordance with the values and traditions of their own community [61].

Surplus redistribution programs and food banks illustrate the transformation of ethical
principles into institutional mechanisms of social justice [50,62]. However, as IPES-Food shows, the
ethics of access is not reduced to charity, but involves systemic equity, which requires public policies
that eliminate the root causes of food insecurity — income precariousness, lack of food education and
inequality of opportunities [63].
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4.5.3. Food Ethics and Food Use

The utilization pillar integrates the nutritional, health and educational dimensions of food
security. From an ethical perspective, food utilization represents the moment of individual
responsibility in the food chain: the choice, preparation and consumption of food become acts of
everyday morality.

According to FAO and European Commission (2020), food quality and safety must be viewed
in close connection with moral values: respect for health, the environment and the well-being of
others [53,64]. In Romania, although ANSVSA ensures sanitary-veterinary control, ethical
responsibility regarding how food is produced and how much is wasted remains insufficiently
developed [33].

As IPES-Food notes, “producing safe food is not enough if it comes from systems that destroy
ecosystems or exploit people” [7]. Food ethics, therefore, broadens the meaning of the use pillar,
adding a moral dimension: responsible consumption and respect for resources become essential
indicators of sustainable food use.

4.5.4. Food Ethics and Food System Stability

The stability pillar refers to the ability of food systems to provide consistent access to food,
regardless of climatic, economic or political shocks. Stability is currently threatened by climate
change, conflict and market volatility [46].

The ethics of sustainability involve intergenerational responsibility — caring for the future
through present actions. The Food Waste Index 2024 highlights that reducing food waste is one of the
most effective ways to increase global resilience, as it conserves resources, reduces emissions and
stabilizes supply [46].

For Romania, integrating ethics into climate change adaptation strategies and agricultural
policies is a condition for stability. Food ethics thus offers a framework of moral resilience, in which
solidarity and prudence become tools for managing food crises.

4.5.5. Integrative Vision

The interconnection of these four pillars confirms the need for a fifth — the ethical pillar — that
unifies them into a coherent and sustainable system. If availability ensures the existence of food,
access guarantees equity, use reflects responsibility, and stability expresses sustainability, then food
ethics provides the moral foundation that makes them all possible.

As FAO and IPES-Food point out, without a solid ethical foundation, food security remains
vulnerable to inequalities, waste and ecological degradation [8,63]. By integrating the ethical pillar,
Romania can become a regional model of values-based food governance, in which waste reduction,
equity and solidarity are not simple recommendations but founding principles of food security.

4.6. Conceptual Model — Ethical Transition Frameworks Linking Food Ethics, Food Waste, and Food Security

To synthesize the interrelations identified in this study, Figure 4 presents the conceptual model
developed by the authors, illustrating how the ethical dimension acts transversally upon the entire
food system. The model integrates moral awareness, ethical behavior, technological innovation, and
socio-economic resilience into a coherent framework that links food ethics, food waste, and food
security.
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Figure 4. Conceptual model illustrating the ethical transition frameworks linking food ethics, food waste, and

food security. Source: Original by authors.

The conceptual model presented in Figure 4 describes how the ethical dimension influences
production, consumption and resource management behaviors, ultimately determining the level of
food security. Ethical awareness represents the moral starting point that generates Food Ethics,
which, in turn, guides Responsible Production and Ethical Consumption, both of which act to reduce
food waste. The mediating socio-technical factors - Technological Innovation, Behavioral Change and
Socio-Economic Resilience - facilitate the transition to Sustainable Food Systems, which, in turn,
ensure Food Security. Thus, food security appears not only as a functional state, but as the moral
outcome of an ethically structured food system.

In this model, solid arrows represent direct causal relationships, while dotted arrows indicate
mediated or emergent relationships. It is thus demonstrated that food ethics is not an isolated
conceptual component, but a transversal factor that determines the sustainability and moral quality
of the entire food architecture. By integrating moral awareness, responsible production, ethical
consumption, innovation and resilience, the model aligns with the Agenda 2030 and the SDGs (SDG
2, SDG 12 and SDG 16).

5. Discussion

5.1. Reconceptualizing Food Security Through the Ethical Lens

The results obtained in the analysis applied to Romania highlight a reality that goes beyond
national borders: without an explicit ethical dimension, food security remains incomplete. This
finding aligns with the international evolution of the concept of food security, which, since the FAO
definition in 1996, has migrated from a vision focused on availability to one oriented towards food
justice, sustainability and equity [8,65].

This perspective reflects Amartya Sen’s view that hunger and food insecurity are not only effects
of lack of resources, but also of inequitable distribution and lack of food rights (“entitlements”), which
introduces an ethical foundation into the analysis of food security [65].

Thus, the ethical pillar proposed in this paper is not a local extension, but a universal component
of a paradigm in transition. In the vision of FAO and IPES-Food, the transformation of food systems
requires not only technological innovation, but also ethical literacy - the capacity of societies to
understand and evaluate the moral implications of their own food choices [8,63]. Romania serves
here as a representative case study, an example of how traditional values, civic initiatives and public
policies can be integrated into an ethical framework of food governance.

Therefore, redefining food security through the lens of ethics is not just a matter of theory, but a
necessary step towards achieving the SDGs, especially SDG 2, SDG 12, and SDG 16, which link access
to food to social justice, responsible consumption, and strong institutions.
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Starting from this conceptual analysis, the proposal of a fifth pillar and the redefinition of food

security through the prism of ethics becomes a logical and moral necessity, which can be synthesized
by the model presented in Figure 5.

FOOD SECURITY

diverse, and

people can access

compliance with

security and

’ 00
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can withstand protecting environmental .
external shocks. consumer health. fluctuations. i )

Figure 5. The five pillars of food security. Source: Original by authors.

This model extends the classic framework proposed in 1996, by FAO - built on availability,
accessibility, utilization, and stability - by adding an ethical pillar (Food Ethics), which provides
moral coherence and unifying meaning to the entire food system.

Each pillar contributes to the sustainable and equitable functioning of food systems:

- Awvailability ensures sufficient, diversified and resilient production, capable of withstanding
external shocks;

- Accessibility guarantees equitable and economic access to safe and healthy food for all;

- Utilization focuses on nutritional value, food safety and protecting consumer health;

- Stability aims at the long-term security of food supply, in the face of market fluctuations and
climate risks;

- Food Ethics adds the moral dimension, which links all other components through equity,
responsibility and social justice.

In this way, the conceptual architecture of food security transforms from a strictly functional
model to an ethical model, in which the moral dimension becomes the foundation that supports
sustainability, inclusion and solidarity in contemporary food systems.

5.2. Ethical Food Governance — From Compliance to Moral Responsibility

The legislative and institutional results in Romania demonstrate a trend of moving from formal
compliance to assuming moral responsibility [11,29,46]. Ethical food governance involves a paradigm
shift: not just developing rules but forming collective consciousness around food values.

This perspective aligns with the ideas formulated before, which state that modern food policies
must overcome sectoral logic and integrate health, environment, and social equity into a single
framework of action [52,57,67]. In the Romanian model, the elements of food ethics are implicitly
found in the principles of solidarity, responsibility, and sustainability promoted by the 2030 Agenda.
However, what is missing is the institutionalization of this dimension — the creation of a consultative
and deliberative framework like the Food Ethics Council in the UK or the Dutch Council on Animal
Affairs.

Such structures ensure coherence between economic objectives and moral principles of food
systems, providing governments with ethical guidance in decision-making. In this context, Romania
— like other Central and Eastern European countries — can become a laboratory for integrating ethics
into food governance: through transparency, dialogue between actors, and the inclusion of ethical
criteria in the evaluation of public policies. This transition from compliance to moral conscience is, in
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fact, the essence of the real implementation of SDG 12 (Responsible Consumption and Production)
and SDG 16 (Peace, Justice and Strong Institutions), which require transparency, fairness, and civic
participation.

5.3. From Consumers to Food Citizens — Social Change Through Ethical Awareness

Behavioral analysis has shown that sustainable change in food systems cannot be achieved
without the active involvement of consumers. The concept of food citizenship proposes a
reconnection between individual rights and responsibilities, between the freedom to consume and
the duty to protect common resources.

This idea resonates with the human capabilities approach proposed by Martha Nussbaum which
states that authentic freedom consists in the ability to act in accordance with moral values and to
contribute to the common good [68].

In this sense, the study conducted by Balan et al. on a representative sample of 1053 respondents
provides a clear empirical picture of how consumption behaviors in Romania reflect an ethical
imbalance between needs, resources and the right of others to food. The results highlighted a
pronounced preference for animal products, especially pork (over 70% of respondents consume more
than the nutritional recommendations), along with a low level of consumption of fruits, vegetables,
fish and nuts. This dietary pattern — rich in calories but poor in diversity — has direct consequences
both on the health of the population (over half of adults being overweight or obese), and on the
sustainability of natural resources and food equity [39].

From the perspective of food ethics, these results confirm that the absence of a moral conscience
of consumption amplifies the vulnerabilities of each pillar of food security:

e affects availability, through overexploitation of resources;

e  distorts access, by polarizing between abundance and poverty;

e limits use, through unbalanced diets and food waste;

e undermines stability, through inequalities and pressures on the environment.

At the same time, civic Romanian initiatives demonstrate that ethical values can be translated
into concrete social action - in education, donations, and circular economy. These experiences confirm
what FAO calls “the moralization of food systems”: the transformation of food from a simple
consumer good into a common good, managed through solidarity and responsibility [64].

In Romania, the transition from consumer to food citizen is still at its beginning, but the trend is
visible, especially in urban areas and among young people. This transformation is not limited to
eating habits; it involves the formation of a collective ethical conscience, in which everyone
understands the impact of their own decisions on others and on the environment.

Food ethics education thus becomes an essential link between knowledge and action, between
the educational system and public policies. Therefore, the transition from consumer to food citizen is
a fundamental condition for achieving the SDGs — in particular SDG 2 (Zero Hunger), SDG 12
(Responsible Consumption and Production) and SDG 3 (Good Health and Well-being) — because it
transforms food from an individual act into a moral and community commitment.

5.4. Policy Implications and Regional Relevance

Although the analysis was conducted on the case of Romania, its implications are regional and
global. The countries of Central and Eastern Europe share a common history of economic transition,
a traditional food culture and similar challenges regarding food waste and access [26,27]. The
proposed ethical model can be extended to the European Union as a mechanism for strengthening
regional food resilience, in full accordance with the 2030 Agenda and the European Green Deal.

Integrating the ethical dimension into public policies offers a perspective of balance between
efficiency and equity:

e  in the availability pillar, by reducing losses and redistributing food;
e  in access, by guaranteeing the right to food for vulnerable groups;
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e inuse, through food education and transparency;
e  in stability, by promoting climate resilience and intergenerational solidarity.

Thus, the ethical pillar does not duplicate the FAO architecture, but complements it, providing
moral direction to all its components. This approach resonates with the principles enunciated in the
Sustainable Development Report 2024 and with the vision of the UN Agenda 2030, which underlines
the need for a value transformation of sustainability policies [69,70].

5.5. Limitations and Future Research

The present research was mainly based on secondary data (FAO, Eurostat, Eurobarometer,
MADR), which limits the empirical depth of the conclusions. However, the analysis provides a solid
conceptual framework for the development of future measurement tools, such as a Food Ethics Index,
to assess the degree of internalization of ethical principles in food policies and consumer behaviors.

Also, future research directions could include:

e  comparative studies between EU states on the integration of ethics into food policies;
e  assessing ethical perceptions among economic actors in the agri-food chain;
e analysis of the impact of sustainability education on consumer behavior.

Such studies would strengthen not only the theoretical foundation of the ethical pillar, but also
the capacity to implement the 2030 Agenda, contributing to the simultaneous achievement of SDG 2,
SDG 12 and SDG 13.

Therefore, integrating ethics into food security is not just a conceptual option, but a systemic
necessity. The results obtained from the applicative analysis for Romania, but relevant on an
international scale, show that the ethical pillar has the potential to transform food security into a
common social and moral project, aligned with the principles of the 2030 Agenda.

Considering these findings, it becomes clear that food ethics must, first and foremost, be
integrated cross-cuttingly into each of the four existing pillars of food security — availability,
accessibility, utilization and stability. Each of these dimensions involves moral decisions about how
we produce, distribute, consume and preserve food. However, by its scope and normative character,
food ethics goes beyond the role of a simple horizontal component. It gives coherence, meaning and
direction to the entire food system, acting as an integrating pillar, an emerging fifth pillar that links
the other dimensions together.

Thus, the contemporary understanding of food security should be expanded from a functional
architecture to an axiological one, in which food is no longer just an economic good, but a moral and
community good. In this framework, the introduction of the ethical pillar does not contradict the
FAO definition, but complements and humanizes it, transforming food security from a technical
objective into a global ethical commitment, essential for achieving the SDGs (SDG 2, SDG 12, SDG 13
and SDG 16).

6. Conclusions

The results of this study show that food ethics is not a secondary dimension, but a fundamental
one of food security. The case of Romania demonstrates how social values, public policies, and civic
engagement can converge in an approach to food governance based on moral responsibility. By
linking responsibility to rights and justice to sustainability, food ethics redefines food security as a
holistic system, in which production, distribution, and consumption are united under the same moral
framework [7,8].

The four established pillars of food security - availability, accessibility, utilization and stability -
respond to each functional dimension of the food system. However, none of these pillars can ensure
sustainable food security in the absence of ethical coherence that guarantees equity, inclusion, and
respect for life. Integrating the ethical dimension into each of these pillars transforms food systems
from efficiency mechanisms into instruments of justice. At the same time, by virtue of its scope and
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normative force, food ethics deserves autonomous recognition as an emerging fifth pillar, intended
to provide moral structure and coherence to the entire conceptual architecture [64,71].

The implications of this approach go beyond Romania’s borders. In regions undergoing
economic or social transition, such as Central and Eastern Europe, ethical food governance can
become a stabilizing force, contributing to aligning public policies with the principles of the 2030
Agenda for Sustainable Development. Integrating food ethics into national strategies directly
supports the achievement of SDG 2 (Zero Hunger), SDG 12 (Responsible Consumption and
Production), SDG 13 (Climate Action) and SDG 16 (Peace, Justice and Effective Institutions) [70].

At the same time, the study highlights the need for future research aimed at operationalizing
food ethics through measurable indicators - such as a Food Ethics Index - and at strengthening
institutional coordination between the agriculture, education, environment and social protection
sectors. Ethical and food literacy, promoted through education and civic participation, is an essential
condition for transforming moral principles into concrete public policy outcomes [8,54].

In essence, food ethics transforms food security from a technical objective into a moral mission.
It calls for a redefinition of human responsibility for food, not just as a resource, but as a relationship
that unites individuals, communities, and the planet. In a world of profound contrasts —between the
global North and the global South, but also between neighborhoods within the same city —food ethics
becomes a shared consciousness of justice and solidarity. It reminds us that waste and scarcity,
abundance and hunger, can coexist within the same borders, and that true sustainability is not
measured by production alone, but by equity. By affirming food ethics as a pillar of food security,
this study argues that the future of food systems depends not only on our ability to produce enough,
but also on the moral maturity to share fairly, to respect resources, and to recognize the
interdependencies that connect us, between people, between regions, and between continents.

The true measure of food security is not just about “having something to eat”, but about ensuring
that no one goes hungry so that someone else can live in abundance.
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