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INTRODUCTION

Food security enhancement is a principal issue for coun-
tries with different socio-economic development. In de-
veloped countries, the main problem is healthy food,
environmental friendliness, and the organic market prod-
ucts development. In developing countries, the main
problem is food safety, accessibility, especially for citizens
with low income. In this context, sustainable develop-
ment of the agricultural sector plays a strategic role in
improving food safety, access, quality, environmental
friendliness [1]. Food security is a global challenge even
in the most developed countries. The dynamic food sys-
tem globalisation is accompanied by the increasing com-
plexity of trade links, climate change, transformational
processes of production, determination of the availability
of food for different countries [2].

Food security is a difficult problem to solve because
it is not limited geographically or socially within a sin-
gle demographic, educational, income group of people.
Approximately 690 million people (381 million in Asia
and 250 million in Africa), representing 8.9% of the world’s
population, suffer from hunger while having sufficient
food. One in ten people on the planet is food insecure,
and 2 billion people do not have regular access to ample,
safe, and nutritious food [3]. This paradox of abundant
but unequal access to food for different population
segments makes food security an urgent issue. Govern-
ments must be guided towards balance through sustain-
able food security strategies that address growing food
insecurity due to multiple wastes in some countries and
ever-increasing inaccessibility, food scarcity in others.
Current projections imply a 70% increase in global food
production by 2050 with overexploited, limited infra-
structure [4].

EU food security policy has been implemented
since the late 1960s. Common Agricultural Policy (CAP),
EU bioenergy policy, trade policy, development aid and
assistance policy, fisheries policy, macroeconomic poli-
¢y, and immigration policy are closely linked as compo-
nents of EU food security [5]. Experts and international
organisations have criticised the lack of coherence of
these components of EU policy and the inconsistency
of their impact on developing countries. For example,
the EU’s stabilisation of domestic agricultural markets
through high tariffs and export subsidies has harmed
developing countries. The increase in taxes has led to
the dumping of surplus production of the agrarian sector,
lower market prices, and destabilisation of global markets.

Local production in developing countries began
to decline. It points to the other side of CAP policies that
exploded EU development policy, the goal of which
was to create local food supply chains. EU policies on
renewable energy (biofuels) and trade (tariffs, restrictive
import standards) have also been criticised due to inco-
herence with EU measures to combat nutrition and food
security problems. Therewith, EU food security policies
are constantly changing, responding to global challenges
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regarding sustainable development. Food aid policies, for
example, have transformed significantly in recent decades.

The EU provides the most poverty-stricken countries
with development-oriented trade preferences (e.g., the
Everything but Arms initiative), the purpose of which
is to help producers in developing countries. CAP policies
have also changed dramatically since the early 1990s.
In addition, the “food crisis” of the late 2000s confirmed
that the impact of food prices on food security is com-
plex: the consequences are often opposite for consumers
and producers in poverty-stricken countries. The new chal-
lenge for EU food security policy is the development
of the non-tariff barrier to trade through the EU food
standards’ implementation. It restricts small farmers’ ac-
cess to markets in developed countries, worsening their
food security.

The purpose of this paper is to develop recommen-
dations to improve food security under sustainable de-
velopment, using EU countries as an example.

LITERATURE REVIEW

The first phase of the food security policy development
covers the period between 1958 and 1992. Its primary
goal was to ensure food safety, increase production and
create “European agricultural prosperity” by protecting
farmers and consumers in a market economy. Regulated
prices and the elimination of domestic trade barriers were
defined as the main results of the policy. Food security
was viewed as food availability [6]. The regulatory regime
focused on creating a single market for agricultural
products, and policy measures focused on the agricultural
modernisation paradigm to increase productivity. The
environmental component was not considered in this
policy [7].

The second phase (1992-2000) was characterised
by the European agriculture identification within the free
trade framework. Environmental concerns about food
quality were integrated into agricultural policy. Policy
measures were aimed at encouraging farmers to use en-
vironmentally friendly production methods. Meanwhile,
EU policy has been an opponent of trade liberalisation for
face beef and genetically modified organisms (GMOs) [8].
EU’s local products were protected by a regulatory frame-
work.

The third phase (2000-2013) emphasised on high
food quality standards, safety, sustainable agriculture,
and EU rural development. The 1999 CAP reform was en-
shrined in the European Commission’s ‘Agenda 2000°5”
strategy document, which outlines rural development
policies, defines subsidies and policy instruments, and
recognises the multiple functions of agriculture [9; 10].
The UN embodies the broad concept of sustainable de-
velopment [11].

Since 1999, food security policy has been charac-
terised by two contradictory directions: the first, aimed
at solving problems of competitiveness in the market,
the second — the development of rural areas of the




multifunctional role of agriculture. The latter included
the involvement of regional governments and dynamic
funding under the EU cohesion policy. Integration with
other policies in various areas involved the implementa-
tion of the “cross-compliance” principle [12], according
to which farmers are eligible for CAP financial support
if they comply with social welfare, environmental, and
food safety regulations of animal origin.

Subsequent phases of EU food security policy de-
velopment (2013-2019) suggested CAP reforms in 2013
under the impact of the 2007-2008 food crisis when
global food prices began to rise sharply. Accordingly,
food price volatility as a component of food security has
been actively discussed in the academic literature [13].

However, food security is mainly interpreted as a
problem of food availability, maintaining high levels of
production, and supporting farmers [14; 15]. The need
to align food production with sustainability has given
rise to the concept of sustainable intensification [16].
EU policies, therefore, include greening and the intro-
duction of environmental measures, namely payments
for clean food production methods [17].

The new phase of food security policy is charac-
terised by political problems within Europe, Brexit, the
awakening of nationalism, inequality problems, unequal
access to food, social problems, and migration. In the last
decade, attention has shifted evenly from sustainable
agriculture to the broader food system. New food security
policies are paying more attention to social issues under
sustainable development context, as prescribed in the
New European Consensus on development of the European
Council in particular, which has given rise to new discus-
sions on policy integration [18; 19].

These discussions cover malnutrition, waste, nu-
trition of different social groups, obesity, equal access
to natural resources, ensuring sustainable management
of production processes, implementation of food secu-
rity research and development programs [1; 20; 21].
McCarthy et al. [4] identified 5 weaknesses in food sys-
tem governance that affect food security: mismanaged
cross-scale, geopolitical, and sectoral interdependencies,
unequal food rights, power imbalances, and conflicting
values. As J.J. Candel and R. Biesbroek [6] note, at the
European Union (EU) level, awareness of various food
security issues has led to an awareness of the need for
integrated approaches to food security governance.

The political integration of food security strands,
according to different concerns, has been slow and
gradual, including its new dimensions (food safety, food
availability). Therewith, there are differences between
policies across the EU, and efforts to integrate these pol-
icies seem to have stopped in recent years [6].J.C. Bureau
and J. Swinnen [22] argue for the complex impact of
EU countries’ reformed policies on agriculture, food and
food standards, bioenergy, and trade on global food
security.

The FOOD2030 Policy Framework for Research
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and Innovation suggests four priority areas for research
and innovation: “nutrition for sustainable and healthy
diets; climate-smart and environmentally sustainable
food systems; circularity and resource efficiency of food
systems; and innovation and empowerment of commu-
nities” [5]. However, significant changes in food security
policy are currently lacking.

The European Commission’s Common Agricultural
Policy (CAP) proposal for the post-2020 period provides
opportunities for greater sustainability. However, it also
allows Member States to choose how to implement their
security policies [23].

Thus,EU food security includes aspects of healthy
diets, food safety, availability, affordability, sustainable
use, and sustainability of production. These aspects of
secure food systems are not only compatible in the
context of outcomes and important sustainability goals
for food systems but should theoretically complement
each other in terms of synergy and impact on achieving
high bone of population living [24].

MATERIALS AND METHODS

This research is based on a quantitative methodology
of the principal food security indicators’ analysis of the
Czech Republic, Germany, the Netherlands, and Norway
as countries of different EU regions and different indi-
cators of socio-economic development. The source da-
tabase is the Food and Agriculture Organisation of the
United Nations Database [25], which allows real-time
selection of security indicators, namely:

1. Average dietary energy requirement (kcal/cap/day).

2. Gross domestic product per capita, PPP, dissemi-
nation (constant 2011 international $).

3. Number of obese adults (18 years and older) (million).

4. Per capita food production variability (constant
2004-2006 thousand int$ per capita).

5. Per capita food supply variability (kcal/cap/day).

They were selected based on their availability in

the 2000-2020 database for all countries. The selection
of indicators revealed a lack of disaggregated data on
the availability, safety, and quality of food, health in-
dicators, particularly in different age groups. It means
that the sustainability state of food security cannot be
assessed for all EU countries, which is a considerable
limitation for this study. The lack of detailed data renders
the analysis of the actual food security issues impossible.

RESULTS AND DISCUSSION

Under the sustainable development context, the food
security goals to be achieved by 2030 are defined as
follows:

1) to provide all of the world’s population with safe
and sufficient food by 2030, to completely mitigate famine;

2) to fully eliminate all forms of malnutrition by 2030,
including malnutrition in children under the age of five,
to meet the needs of pregnant women, adolescents, lac-
tating women, and the elderly;
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3) to double agricultural productivity, the income of
small agricultural producers (fishers, pastoralists, farmers)
through equal access to land, inputs, financial services,
knowledge and information, markets for surplus-value,
increased employment of non-agricultural production
sector;

4) to ensure the sustainability of the food production
system, implementation of sustainable agricultural pro-
duction methods to maintain ecosystems, strengthen-
ing adaptation, climate change, drought, extreme weather
conditions, gradual improvement of soil quality;

5) to support genetic diversity in seeds, cultivated
plants, farm animals, especially through well managed
and diversified seed and plant banks at different levels
(international, national, regional), promoting equitable
access and benefit-sharing of genetic resources and as-
sociated knowledge;

6) to increase investments through enhanced inter-
national cooperation mechanisms in rural infrastructure,
agricultural research and service delivery, technology
development, and plant and livestock gene banks to raise
levels of agricultural production in developing coun-
tries, specifically in least developed countries;

7) to introduce measures for ensuring the proper

functioning of markets for food products and derivatives,
facilitating timely access to market information, including
food stocks, to limit excessive food price volatility.

Food security indicator analysis demonstrates
approximately average energy requirement for food
in different EU countries: the Czech Republic had
2,530.5 kcal/cap/day, Germany had 2,543.0 kcal/cap/
day, the Netherlands had 2,576.83 kcal/cap/day, Nor-
way had 2,549.5 kcal/cap/day (Tables 1-4). Gross do-
mestic product per capita at purchasing power parity
(PPP) was highest in Norway at $63,753 per capita,
compared with $54,801 per capita in the Netherlands,
$5,210 per capita in Germany, and $384 per capita
in the Czech Republic. Therewith, the Czech Republic
had the highest growth rate, averaging 2.2% annually
from 2000 to 2020, while Germany had 0.9% annual-
ly, the Netherlands — 0.69% annually, and Norway —
0.55% each year. It means an income sustainability is-
sue, which is ensured in the Czech Republic due to the
economic growth potential and exists to some extent
in the most developed countries with a high level of
prosperity (Table 1). For the Czech Republic, this trend
means improving the population’s quality of life and,
thereby, food security.

Table 1. Food security indicators in the Czech Republic, 2000-2020

Average Standard deviation
Indicator of food security
2000-2010 2010-2015 2015-2020 2000-2020
Average dietary energy requirement (kcal/cap/day) 2,566.91 2,542.33 2,530.50 17.89
Gross domestic product per capita, PPP,
dissemination (constant 2011 international $) 30,038.26 34,231.67 38,492.82 4601.56
Number of obese adults (18 years
and older) (million) 1.87 2.15 2.25 0.19
Per capita food production variability (constant
2004-2006 thousand $ per capita) 16.58 14.62 1517 4.67
Per capita food supply variability (kcal/cap/day) 69.09 17.00 59.40 36.29

Source: Food and Agriculture Organisation of United Nations Database [25]

The number of obese adults (18 years and older)
is a crucial problem in Germany, where the rate was
15.2 million on average for 2015-2020, with an annual
standard deviation of 1.38 million (Table 2). Overall,
this rate increased substantially from 12.22 million in

2000-2010 to 15.2 million in 2015-2020. By comparison, in
the Czech Republic, the rate was 2.25 million, up from
1.87 million in 2000-2010; in the Netherlands, the aver-
age obesity rate was 2.75 million in 2015-2020; in Norway,
it was less — 0.9 million on average in 2015-2020.

Table 2. Food security indicators in Germany, 2000-2020

Average Standard deviation
Indicator of food security
2000-2010 2010-2015 2015-2020 2000-2020

Average dietary energy requirement (kcal/cap/day) 2,548.18 2,553.00 2,543.00 5.93

Gross domestic product per capita, PPP, dissemination 44.755.02 49 691.45 5931085 375908
(constant 2011 international $) o o e Yo
Number of obese adults (18 years and older) (million) 12.22 14.15 15.20 1.38

Per capita food production variability

(constant 2004-2006 thousand $ per capita) 1218 6.75 8.13 341
Per capita food supply variability (kcal/cap/day) 33.27 27.67 26.00 10.25

Source: Food and Agriculture Organisation of United Nations Database [25]
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The change in food production per capita (constant
$2004-2006 thousand per capita) fluctuated significantly
in the Czech Republic, averaging $16.58 thousand per
capita in 2000-2010, $14 thousand per capita in 2010-
2015, and $15.17 thousand per capita in 2015-2020. In
Germany, the figure was $12.18 thousand per person,
$6.75 thousand per person,and $8.13 thousand per person,
respectively, declining significantly from 2000-2010.

Kushniruk et al.

In the Netherlands, the figure was $21.42 thou-
sand per person, $20.23 thousand per person, and
$18.3 thousand per person, according to a significant
fluctuation from 2000 to 2020 and a non-significant
decrease. In Norway, the figure was $4.41 thousand per
person, $4.87 thousand per person, $4.37 thousand per
person, in line with a slight fluctuation of $1.57 thousand
over twenty years (Table 3).

Table 3. Food security indicators in Netherlands, 2000-2020

Average Standard deviation
Indicator of food security
2000-2010 2010-2015 2015-2020 2000-2020
Average dietary energy requirement (kcal/cap/day) 2,571.73 2,574.67 2,576.83 2.62
Gross domestic product per capita, PPP, dissemination
(constant 2011 international $) 50,081.69 52,214.75 54,801.68 2,732.84
Number of obese adults (18 years and older) (million) 1.96 2.50 2.75 0.36
Per capita food production variability
(constant 2004-2006 thousand $ per capita) 2142 2023 18.30 >29
Per capita food supply variability (kcal/cap/day) 39.45 8.50 7.80 18.03

Source: Food and Agriculture Organisation of United Nations Database [25]

Food reserve change per capita increased signifi-
cantly in the Czech Republic during 2015-2020 com-
pared to 2010-2015, ranging from 59.4 kcal/cap/day and
14.62 kcal/cap/day, respectively. In Germany, the rate
averaged 26 kcal/cap/day in 2015-2020, with a fluctua-
tion of 10.25 kcal/cap/day over the twenty years. In the

Netherlands, the value decreased considerably between
2010 and 2020, compared to 39.45 kcal/cap/day during
2000-2010. In Norway, the figure had also seriously
dropped to an average of 10.4 kcal/cap/day in 2015-2020
compared to 30.18 kcal/cap/day in 2000-2010.

Table 4. Food security indicators in Norway, 2000-2020

Standard
Average deviati
Indicator of Food Security eviation
2000-2010 2010-2015 2015-2020 2000-2020
Average dietary energy requirement (kcal/cap/day) 2,533.27 2,542.00 2,549.50 797
Gross domestic product per caplta,.PPP, dissemination (constant 60,773.43 61,959.65 63,753.73 2.151.91
2011 international $)
Number of obese adults (18 years and older) (million) 0.65 0.85 0.90 0.13
Per capita food production variability
(constant 2004-2006 thousand $ per capita) 441 487 4.37 157
Per capita food supply variability (kcal/cap/day) 30.18 11.17 10.40 12.54

Source: Food and Agriculture Organisation of United Nations Database [25]

Thus, the food security indicators analysis demon-
strates differences in various EU countries regarding its
level, which indicates the unification of particular sustain-
able development goals in the accessibility, safety, and
food quality context. At an elevated level of prosperity,
the EU countries are characterised by different chal-
lenges in the food security field. For the Czech Republic,
the biggest challenge is fluctuations in food production.
For all countries, the main challenge can be seen as pro-
viding incentives for citizens to address obesity, which
has worsened over the past twenty years, especially in

Germany, the Czech Republic,and the Netherlands, where
a dynamically growing trend is observed.

This study proves the need for individual sustain-
able development strategies in the food security field.
Similar to the findings of K. Pawlak and M. Kotodziejczak [1]
regarding the differences in the level of food system se-
curity between regions, this paper identifies differences
in the food systems of the Czech Republic, Germany, the
Netherlands, and Norway. The need for stimulating in-
vestment in the infrastructure of the agricultural sector
and investing in extension services for food buyers and
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consumers are highlighted by K. Pawlak and M. Kotodzie-
jczak [1] as key measures. This study focuses on the govern-
ment information campaigns development for national
citizens to spread awareness of the obesity problem.The
availability of food in European countries due to high-
income levels, steadily increasing between 2000 and 2020
in all countries, has exacerbated the problem of adult
obesity. The latter has increased in all EU countries under
study, with some differences in numbers.

The study also proves changes in food security in
the Netherlands and Norway, which managed to achieve
a reduction in per capita food supply volatility between
2010 and 2020 (by 31.65 and 19.78, respectively). In
comparison, the Czech food system was characterised
by an increase in supply volatility from 2015-2020, and
the German food system achieved a reduction of 7.27 per
capita volatility from 2010-2020 compared to 2000-2010.
Thus, EU countries should stabilise the volatility to im-
prove food security, as Norway has achieved, where vol-
atility in food production and supply is stable. Over the
past twenty years, the Norwegian food system has been
characterised by stability in key security indicators: stable
energy requirements for food, fixed GDP growth per capita,
no significant increase in the number of obese people,
a small-scale variation in food production, reduced vola-
tility in per capita stocks. Despite various food security
issues and policies to address them, some studies argue
that no single policy solution should ensure sustainability in
the future [4]. This study proves that more developed coun-
tries can better influence food challenges, while less devel-
oped countries (the Czech Republic) are less sustainable.

CONCLUSIONS

The efforts of EU Member States’ governments to inte-
grate food security policies must consider the regional
characteristics of food systems. Despite the common
problems related to waste, nutrition of different social
groups, obesity, equal access to food, ensuring sustainable
management of production processes, implementation
of research and development programmes in the food
security field, the scale of these challenges is different.
Furthermore, in times of economic crisis, food systems are
characterised by various levels of resilience and volatility.
While the Czech Republic has a higher level of volatility,
Norway has a prominent level of food system sustain-
ability. The food security policy should be aimed at in-
dividual challenges, depending on the regional social,
economic, and environmental country development.

Notably, the goals for the proper provision of the
planet’s population with food and eradication of various
malnutrition forms are slightly optimistic in view of the
slow pace of solving food security problems. Therefore,
these goals should be adjusted proceeding from re-
gional statistics on these issues. It is advisable to define
the purpose of creating an effective food distribution
chain, considering regional characteristics of supply,
accessibility to the food of different segments of the
population, their actual needs per the state of health.

The achievement of the most sustainable global
food security will require a holistic systems approach
built on a combination of policy and technology reform
that leverages existing systems combined with modern
technology, methods, and best practices.
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MocuneHHa NnpoaoBonbYoi 6e3neKkun y KpaiHax €EC B yMOBaX CTasioro po3BUTKY

Biktop CrenaHoBuu KywHipyk!, TeraHa BonogumupieHa KyniHiu?,
OkcaHa PomaHiBHa Poik?, Mapis BacuniBHa Jlywmk?

MuKonaiBCbKMIA HaLiOHANbHUI arpapHUii yHiBepCUTET
54020, syn. leopria loHragse, 9, M. Mukonais, YkpaiHa

2HauioHanbHUit yHiBepcuTET «J1bBiBCbKA MOMITEXHIKA»
79013, Byn. Crenana baHaepu, 12, M. JbBiB, YKpaiHa

AHoTauis. [TMTaHHS NpoaoBoNbYOI Be3nekn akTyanbHe AN YCiX KPaiH, YTiM BOHO HE MA€E YHiBEPCANIbHOMO PillEHHS.
3o0KkpeMa, Le MiaTBepaXyTb KpaiHu €Bponeiicbkoro Coto3y, gKi, NONpU CNifbHY NOAITUKY LWOAO NPOAOBOLCTBA,
[LEMOHCTPYIOTb Pi3HUIA piBeHb NPOA0BOBbYOI He3neku. BUKOpUCTOBYHOUM iXHIV NpUKIaA, CTaTTa MA€ Ha MeTi po3pobuTH
pekoMeHauii 33419 NOKpaLLEeHHS NPOAOBObYOI 6e3nekM 3a YMOB CTaNoro po3BUTKY. [locnigkeHHs 6a3yeTbCs Ha
KiNbKiCHMX NifXoAax M aHani3ye rofioBHi iHAMKATOpKU NpoaoBosbYoi be3nekn Yecbkoi pecnybniku, Himewunnu, HinepnaHais
Ta Hopgerii, 6a3ytounce Ha gaHux Mpoposonbyoi Ta Cinbcbkorocnopapcbkoi Opranizauii OOH. Lle gocnigxeHHs
[LLOBOAWTb HEOOXiAHICTb BiNbL AeTaNbHOi pO3p0OKKM OKpEMUX CTPATETIA PO3BUTKY Y MUTaHHI NPOA0BOLYOi He3neku
B YMOBaX CTa/IOr0 po3BWTKY. bynn BCTaHOBNEHI OCHOBHI BiIMIHHOCTI MidK MPOAOBOMBYMMM CUCTEMaMKM YecbKoi pecrybniku,
HimeuumHu, HinepnaHais Ta HopBerii y nuTaHHAX cepefHboi xapyoBoi noTpebu B eHeprii, BBl Ha pywy HaceneHHs,
KiNIbKOCTi LOPOC/IMX 3 OXKMPIHHAM i 3a6€e3neyeHoCTi et Ha AyLy HaceneHHs. Takox B6ynu foBefeHi 3MiHM y cucTeMax
npopoBonbyoi 6e3neku Higepnanais i Hopserii, ki [03BOIMAM 3MEHLLIMTM BONATU/BHICTb 3abe3neYeHHs NPOLOBObCTBOM
Ha oywy HaceneHHsa y 2010-2020 pp. KpaiHu €C mMatoTb cTabinizyBaTv BONATUbHICTb 334014 NiABULWLEHHS PiBHIO
npopoBonbyoi 6esneku. Cnpobu KpaiH-uneHis €C BNpoBaaMTM HOBI MONITUKM NPOAOBOILYOI OE3MeKM MakoTb BPAXOBYBATU
NOKanbHi 0cob6IMBOCTI NPOA0BONBbYMX CMCTEM. He3BaxKakoum Ha cninbHi NpobaemMu WoA0 BiAXOLiB, XapuyBaHHS Pi3HUX
COLianbHUX TPy, OXKMPiHHS, PIBHOrO AOCTYNY A0 iXi, 336e3neyeHHs CTanoro BUpoBbHMLTBA, iMNaeMeHTaLii AoCNimKeHb
i po3BMTKY nporpamy chepi xap4oBoi 6e3neku, CTyMiHb LMX BUKAMKIB € Pi3HO. [TpakTUUHA LiHHICTb AOCHIAKEHHS
NoNAra€e B eMnipuyHin oLiHLI CTaHy NpoA0BOobYOi 6e3neku Ha Npuknaai Yecbkoi pecnybniku, HimewunHu, Hinepnanais
Ta Hopseriiy 2000-2020 pp.,9Ka 4OBOAMTb HEOOXIiAHICTb AndepeHLiaLiiy CninbHiA NONITULI NPOA0BONbYOT Be3neku
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