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Abstract

The causes of import dependence in different
countries are studied in the article. It is shown that
food import dependence is in one degree or
another inherent in many countries, including the
developed ones, which are food products
exporters at the same time. It is revealed that the
import dependence of countries with high and
low GDP per capita, the value added level in
agriculture and the availability of land resources
differ significantly. Based on the results obtained,
it is concluded that countries with a high level of
GDP per capita, a high added value level in
agriculture and high availability of agricultural
land resources are import-dependent, as a rule, for
certain groups of food products. Countries with
low GDP per capita, a low value-added level in
agriculture and low availability of agricultural
land resources import all or many of the staples.

Key Words: Food import dependence, agri-food
policy, agriculture, food security.

AHHOTAIHUA

B CTaThe HCCJIEOBAHBI MPUYIHHBI
BO3HHKHOBEHUS MMIIOPTO3aBUCUMOCTH B
pa3HBIX CTpaHax. TToxasano, 9TO

MIPOJOBOJILCTBEHHAs] HMMIIOPTO3aBUCUMOCTh B
TOH UM UHOY CTENIEHU IIPUCYIIIa MHOTUM, B TOM
9uciI€ Pa3BUTBIM, CTpaHaM, SBISIOMIUXCS
OJTHOBPEMEHHO M JKCHOpPTEepaMH IPOAYKTOB
MUTaHUSL. BerasineHo, YTO MEXTy
HUMIIOPTO3aBUCUMOCTBIO CTPaH C BBICOKHM U
Hu3kuM ypoBHeM BBII Ha nymy HaceneHus,
YpOBHEM /100aBJICHHONH CTOMMOCTH B CEIHCKOM
XO3MHCTBE M 00ECHEYEHHOCTHIO 3EMENbHBIMU
pecypcaMu UMEIOTCS CYIIECTBEHHBIE Pa3JINYHs.
[lonmy4yeHHble pe3ynbTaThl NPUBENH K BBIBOAY,
YTO CTPaHbl ¢ BbICOKUM ypoBHeM BBII Ha nynry
HAaCeJIeHHUs, BBICOKMM YPOBHEM J00aBICHHOI
CTOMMOCTH B CEJIbCKOM XO3HCTBE U BBICOKOH
00eCTIeYeHHOCTBI0  CEJIbCKOXO03AHCTBEHHBIMHU
3eMJISIMH, UMIIOPTO3aBHCHUMBI, KaK MPaBUIIO, 110
OTJECNBHBIM  TPYIIaM  IPOAOBOJIBCTBEHHBIX
toBapoB. Ctpanbl ¢ HU3kUM ypoBHeM BBII Ha
Jy1ry HaCEJICHHUS, HU3KHUM YpOBHEM
J100aBIEHHOH CTOMMOCTH B CEIIbCKOM XO3SIHCTBE
u HEBBICOKOHI 00€eCIIeueHHOCTHIO
CEJIbCKOXO035IICTBEHHBIMU 3eMIISIMH,
UMIOPTUPYIOT BCE WM MHOTHE U3 OCHOBHBIX
MPOAYKTOB MUTAHUS.

Knrouesbie cjioBa: MMpOAOBOJILCTBEHHA
HUMIIOPTO3aBUCUMOCTL, arporpoOOBOJIbLCTBEHHAA
IIOJIMTHKA, CCJILCKOC XOBﬂﬁCTBO,
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En el trabajo se exponen los factores que influyen en la dependencia alimentaria de los paises. Se ha
demostrado cientificamente que la dependencia alimentaria es caracteristica de muchos paises, entre ellos
los paises desarollados que al mismo tiempo son los exportadores de productos alimenticios. Se ha
descubierto que el nivel de la dependencia alimentaria de los paises depende de su PIB per capita, el valor
agregado en el sector agricola y los recursos agrarios disponibles. Los resultados del estudio demuestran
que las naciones con un PIB per capita elevado, un alto valor agregado en el sector agricola y los recursos
agrarios suficientes dependen de las importaciones de algunos productos alimenticios, mientras que las
naciones con un PIB per cépita bajo, un bajo valor agregado en el sector agricola y una falta de recursos
agrarios importan todos o la mayoria de los productos alimenticios basicos.

Palabras clave: Dependencia alimentaria, politica agroalimentaria, sector agricola, seguridad alimentaria.

Introduction

A country's ability to become completely self-
sufficient in food depends on the current
agricultural and food policy, effective state
management of available resources, developed
infrastructure, and technical and technological
security. However, even countries with all the
resources for agricultural production have
political and economic reasons for trade and food
purchases from abroad (Wegren, & Elvestad,
2018).

Currently, the list of countries importing a large
number of food products includes the USA,
Germany, Japan, Great Britain, as well as China
and Russia. Food imports do not mean food
insecurity in the country (Kuzmin, 2015, 2016).
In fact, many of the world's largest food-
importing countries are also among the largest
exporters (Porkka et al., 2017). However, due to
the strategic importance of the agri-food sector,
the vast majority of countries seek the highest
possible self-sufficiency in food (Baer-
Nawrocka, & Sadowski, 2019). Various
strategies are used to achieve food self-
sufficiency: production scale-up; improvement
of the distribution of food produced
domestically; reduction of losses and waste;
expansion of methods and means of production;
expansion of types of food produced
domestically; improvement of production
technologies; implementation of information and
communication solutions (Shuval-Sergeeva et
al., 2017), innovative activity (Smirnov, 2017),
etc. Their choice and combination are determined
by many factors and sometimes constitute a
difficult managerial task. In this connection, the
aim of this study is to assess import dependence,
as well as to analyze the causes of its occurrence
in different countries and the options for
transforming agri-food policies.

Literature review

The causes of import dependence and the
prospects for its reduction are analyzed in a
number of works. The experience of
implementing the policy of reducing import
dependence in Japan is revealed in (Lebedeva,
2007; Markarian, 2017; Muchetu, 2019), the
development of Brazil's agri-food sector is
revealed in (Pereira et al., 2012), the solution to
the food security problem in China is revealed in
the work (Erokhin, 2018), EU food security is
studied in detail in (Kotyza, & Slaboch, 2014),
etc.

The extent to which food security is ensured
through domestic supply varies widely around
the world (Baer-Nawrocka, & Sadowski, 2019I;
Shevchuk et al., 2016). Domestic production
provides the basis for food security in developed
countries with high GDP per capita, including
North America, Australia, New Zealand -
essentially those countries that, although not
provided with a large area of arable land, but
show high production intensity (Nagyova et al.,
2016).

International trade contributes significantly to
food security in the countries of the Middle East
(Faridi, & Sulphey, 2019) and North Africa, as
well as in individual countries of South America,
which are net importers of food products. The
most problematic food situation continues to
affect sub-Saharan Africa and Central Asia
(Woldemichael et al., 2014).

Significant changes have taken place in the
global food supply in recent decades: over the
past 50 years, the world's population has doubled,
while food production practices have shifted
from traditional farming to more intensive and
industrialized production (Porkka et al., 2013).
Growing wealth and urbanization have changed
food consumption habits. At the same time, the
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climate change intensifies the competition for
natural resources. Porkka et al. (2017) found out
that food imports are almost universally used to
overcome local restrictions on domestic growth,
but are implemented to varying degrees and with
varying degrees of success. For example, the
manufacturing shocks caused by various causes
in exporting countries pose a risk of food
shortages in countries dependent on food
imports.

Due to the transnational interconnectedness of
markets, globalization can balance the instability
of local production, but this can make the country
more dependent on food imports and worsen
food security (Jaworska, 2018). However,
Peterson (2016) notes that the participation of
countries in international trade imposes
restrictions on the choice of measures and
options for agri-food policies. Food imports
correlate positively with physical and economic
affordability of food, but negatively correlate
with the stability of the food system (Jaworska,
2018).

Serrano and Pinilla (2014) show in their article
that less developed countries export products
with a low level of processing, while developed
countries have largely monopolized the market
for products with a high degree of processing.
Serrano and Pinilla rightly argue that the key to
improving agricultural exports is to increase the
export of high value-added foods. Moreover, the
growth potential of food production and the
resulting food security depend on both natural
and economic factors. However, Kotodziejczak
(2018) revealed that not all EU countries are fully
self-sufficient; their import dependence on fruits
and some vegetable crops is especially high.

The brief literature review showed that due to the
strategic importance of the agri-food sector, the
vast majority of countries are striving for the
greatest possible autonomy in food production.
Although international trade can largely
compensate for the lack of domestic production,
international trade instruments can only be used
if the country has sufficient resources. Therefore,
further the authors will consider the question of
assessing the degree of import dependence on
food among different countries and their decision
strategies.

Method

Import dependence in the current study is
calculated as the ratio of net imports to food

supply:
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where Imp is the coefficient of import
dependence, showing the share of net imports in
the volume of food supplies to the domestic
market; | is the value of imports; E is the value of
food exports; P is domestic food production.

The coefficient of import dependence can take
both positive and negative values. If the value of
exports exceeds the value of imports, the import
coefficient takes the values Imp < 0. If the value
of exports is less than the value of the import, the
coefficient of dependence takes the values Imp >
0. The higher the value of the coefficient Imp, the
more the country relies on imports to provide
population food. The FAO database was used to
calculate the coefficient of import dependence
(FAO, n.d.).

Due to the fact that the potential for food
production and the resulting self-sufficiency and
import dependence depend both on natural
factors (Kotodziejczak, 2018) and economic
factors (Baer-Nawrocka, & Sadowski, 2019), the
authors grouped countries by the level of GDP
per capita, which characterizes the level of
economic development, and the level of value-
added in agriculture per capita. This allowed
defining the main reasons inherent in each group
of countries for the emergence of import
dependence and the direction of the
implementation of the policy of production
incentive and reduction of dependence on food
imports.

In the framework of the study, the authors used
the method of correlation analysis. Pearson’s
correlation coefficient is calculated by the
formula:

xR @
\/Z?:o(xi -XY YY)

Pearson's correlation coefficient can take values
between +1 (positive correlation) and -1
(negative correlation). The closer the coefficient
is to the border of the range, the stronger the
correlation of the parameters that it represents. A
zero value of the coefficient indicates the absence
of correlation.

Results and Discussion

Countries producing food products with very
high added value, as a rule, are highly developed
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countries of Europe (Sweden) and North
America (USA, Canada) (Fig. 1). European
countries manufacture products with a lower
value added. Among the BRICS countries,

90000
80000
70000
60000

50000

usb

40000
30000
20000

10000 I

Canada
China
Germany
India
Japan
Malaysia —

Vol. 8 Niim. 24 / Diciembre 2019

Russia has the highest level of added value,
followed by Brazil and China. India's food
products are characterized by low added value.

Russia L
Singapore
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Sweden
Italy
Great Britain
Nigeria
Zimbabwe

W 1995 m2005 m2016

Fig. 1. Added value in food production
Source: FAO Database.

The highest level of food import dependence was
observed in Singapore (more than 97.3% in
2005), which was reduced to 96.45% by 2016.
Singapore’s foreign trade volume is about 3.5
times higher than GDP (Tortajada et al., 2015),
and the total volume of agricultural imports in
2018 reached 9.9 billion US dollars (more than
90%) (Singapore — Agricultural Sectors, 2019).

As for the European countries, a high level of
import dependence, approximately equal in value
to Zimbabwe (54.22), is observed in Sweden
(54.76%), Great Britain (51.35%) (Fig. 2). The

import dependence of Germany (19.2%), which
has a sufficiently high availability of land
resources, is slightly lower than that of Japan
(28.5%).

The import dependence of the USA, Canada,
Brazil and Malaysia is negative: -9%, -49.4%, -
43.39%, -31.6%, respectively. However, this
result only indicates that the country's export
volume is much higher than the overall import
volume and cannot be interpreted as the absence
of import dependence for all product groups.
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Fig. 2. Food import dependence of the countries
Source: FAO Database
The availability of land resources for the the countries with a high population include
countries studied varies significantly from high India. High availability of land resources suitable
(0.0263 km? per capita in the UK) to extremely for agriculture is characteristic of the USA,
low (about 0 km? per person in Singapore). The Canada, Russia, and Brazil (Fig. 3).

countries with low land security include Japan;
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Fig. 3. Provision of countries with agricultural land per capita
Source: FAO Database.
For economically less developed countries, there import dependence. However, in countries with a
is a negative correlation between import high level of GDP per capita, the correlation
dependence and GDP per capita, which shows between its level and import dependence is
that the lower the level of GDP, the higher the positive (Table 1).
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Table 1. The correlation coefficient of the parameters of the conditions of import dependence of countries

GDP per Added value in food Provision of agricultural land
Countries capita, production, USD per er capita km%/ erson
dollars/person  person P prta, P
Group of countries _ _
with low GDP per r = -0.9995 r=-05540 r=0.9960
capita *
Group of countries — _ ; 5 r = -0.4720 r = -0.3504

with high GDP per
capita *

The countries with low GDP per capita are
characterized by a higher correlation between
import dependency and value added in food
production (countries, manufacturing products
with higher added value, are less import-
dependent). A positive correlation between
import dependency and the provision of
agricultural land per capita in underdeveloped
countries indicates their narrow export
specialization to the detriment of providing the
population with a variety of food products.

The largest food producers in the EU-28 are the
countries of the EU-15: Germany, Italy and
Spain, and, also, the UK in the case of some
products. Among the EU-13 countries, only
Polish agriculture has reached the level of
agricultural production comparable to the level in
these countries. In general, the EU-28 is currently
self-sufficient in terms of food production, with
the exception of fruit production, the demand for
which is covered by domestic production by
about 2/3 (Kotodziejczak, 2018).

The USA is the largest exporter and importer of
food products. Moreover, since 2016, imports
have grown more rapidly than exports. For
example, in 2018, export growth amounted to 1%
and its volume reached 140 billion USD, while
imports grew by 6% and reached 129 billion
USD (United States Department of Agriculture
Economic Research Service, 2019). More than
half of fresh fruits and almost a third of fresh
vegetables that Americans buy nowadays come
from other countries. The growth in food
imports, mainly from Latin America and Canada,
is due to such factors as the improvement of
container transportation and storage
technologies; the development of new varieties
and cultivation technologies that allowed the
transfer of agricultural production to other
neighboring countries (for example, to central
Mexico); the increase in the flow of migrants;
lower tariffs and other barriers to imports. As a
result, the share of imported fresh fruits
consumed in the United States, according to the

Department of Economic Research Economic
Services, has more than doubled from 23% in
1975 to 53.1% in 2016. Imports of fresh
vegetables grew by more than 5 times from 5.8%
to 31.1%. A significant increase in the
consumption of many crops, including mangoes
(consumption growth per capita of 1850%
between 1975 and 2016), and others was
accompanied by a decrease in the consumption
of crops that were traditionally grown in the
United States.

From the beginning of the 20th century, Japan
has almost never covered the needs of its
population for food products with its own
production. Only in the late 1950s, first of all, due
to high yields of rice, and also due to the very low
level of food consumption in general, the level of
self-sufficiency in agricultural products was at an
acceptable level. The ratio of self-sufficiency in
food products as a ratio between the value of
created and consumed food products decreased
from 86% to 66% from 1965 to 2015, while the
security ratio, calculated taking into account the
number of calories contained in produced and
extracted food products for the same period,
decreased from 73% to 39% (Markarian, 2017).
In the countries with a high level of GDP per
capita, a high level of added value in agriculture
and a high supply of agricultural land, it is
usually reduced to initiatives at the local level to
develop local production and consumption.

Sub-Saharan Africa is a net importer of food
products with very low self-sufficiency ratios
and high import-dependency ratios, respectively.
Unlike economically developed countries, they
import many of the staple foods, including meat
and fish, some fruits, milk and dairy products,
fresh and frozen vegetables, coffee, tea and
spices, cereals, butter, wheat and other products.
Food imports in these countries account for a
significant share of all imports.

The presence of import dependence in India and
China is associated with population growth and
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urbanization processes, population income
growth and inefficient agriculture, unable to meet
growing domestic demand. In addition, high
losses of the grown crop due to the lack of storage
infrastructure play a significant role.

The reasons for the emergence of import
dependence largely determine the direction of
implementation of the policy to reduce it (Table
2).

Table 2. Causes of import dependence and measures to reduce it in different countries

The nature and causes

Brief description of import

Country group characteristics  Examples of import dependence  dependence reduction policy
Countries with a high level of
GDP per capita, a high level USA - initiatives for the development of
of VA in agriculture and high Canaaa for certain arouns of local production and consumption,
availability of agricultural groups implemented at the local level
land food products, mainly

:‘/c;r ];I:[:jjr:efsn:cl)tsesgl?re - the transformation of agricultural
Countries with a high level of egr-round rovision policies into food policies, covering
GDP per capita, a high or gf the 0o uFation and all parts of the supply chain with a
average level of VA in 1€ pop focus on the sustainability of the

. . EU variety of food .
agriculture and with an roducts food system;
average availability of P - local initiatives to reduce import
agricultural land dependence and the development of

local production and consumption
Countries with a high level of foﬂr?r:zcrtr:ggtOsmftggg?cﬂjz market
GDE per capita, a high or for many major food domestic production incenti\’/e
medium level of rural Japan, groups (Japan), for . L n L
Lo - . including in other countries;
population in agriculture and Singapore almost all food groups ~ _ diversification of imoorts and the
with low availability of (Singapore) Hovelomont of ot it
agricultural land elop g
agriculture
;ggger:g:jnugtrsli]r?s of - modernization of agriculture and
S pro s food industry on the basis of:
Countries with an average connection with highly - - :
: S . stimulating domestic demand,
level of GDP per capita, an specialized commodity Lo
: . : . developing infrastructure,
average level of VA in Brazil, export orientation and increasing productivity. develobin
agriculture and high Russia inefficient agricultural asing p 4 oping

AR : L . previously unused lands, providing

availability of agricultural production in previous .
. L state support to agricultural

land years (Brazil), crisis roducers, stimulating exports, and
situation in the P Vi t’h latest t gh FI) !
economy (Russia) applying the latest technologies
population growth, ) .

Countries with an average low-efficient creation OT a developed n_etwork

: . - . of information and consulting

level of GDP per capita, with China agriculture (India, services for the needs of the aqro-

an average or low VA in L China), unable to meet : g

- . India, - industrial complex, growth of
agriculture and with an . growing demand, lack . .

I Malaysia investments, involvement of unused
average availability of of storage and lands and improvement of land
agricultural land processing leqislation P

infrastructure g
- reduction of food import
. . dependence and the development of
. . Af“caf‘ populat_lo_n growth, national production based on:
Countries with low GDP per countries  low-efficient P :

. . - . diversification of agricultural
capita, low or very low VA in  south of agriculture, highly duction i £ th
agriculture the specialized commodity production, improvement of the

: . agricultural efficiency and growth
Sahara export orientation

in value added, development of the
processing industry
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A number of global trends affect food security
and the overall sustainability of the agricultural
system (FAOQ, 2017).

1. Population growth. By 2050, the
world's population is expected to grow
to almost 10 billion, which will lead to
an increase in agricultural demand by
about 50 percent compared to 2013
under a scenario of moderate economic
growth.

2. Diversity of nutrition is particularly
sensitive to income (Thome et al.,
2019), therefore, economic growth in
low- and middle-income countries will
accelerate the transition to a diet with a
higher consumption of meat, fruits and
vegetables, and lower  cereal
consumption compared to the existing
level (Tireuov et al., 2018), which
requires changes in the structure and
volume of production. Maintaining a
high level of waste and food loss.

3. Slowdown in production growth. While
investments in  agriculture and
technological  innovation increase
productivity, productivity degradation,
loss of biodiversity and the spread of
transboundary pests and diseases of
plants and animals hinder the
acceleration of productivity growth,
some of which are becoming resistant to
antimicrobials. Climate change, which
negatively affects the agricultural
conditions, threatens crop production,
livestock production, fish farming, and
fishing.

4. Concentration of production and
increased competition. Food production
is becoming increasingly capital
intensive, vertically integrated and
concentrated in fewer enterprises.
Complicated  business  conditions
(Litau, 2018).

In the coming years, the food security situation in
most countries is expected to escalate and
become even more complex than ever.

Conclusions

The study showed that food import dependence
is in one degree or another inherent in many
countries, including the developed ones, which
are simultaneously exporters of food products.
However, there are significant differences
between the import dependence of countries with
high and low GDP per capita, the level of value
added in agriculture and the availability of land
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resources. Thus, countries with a high level of
GDP per capita, a high level of added value in
agriculture and a high supply of agricultural land
are import-dependent, as a rule, for certain
groups of food products. Countries with low
GDP per capita, low value added in agriculture
and low agricultural land supply imports all or
many of the staples.
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