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Background: Food security of a nation depends upon availability and access
to agricultural safe products like grain, fishing, forestry, livestock, etc.
Agricultural products cover a large part of national GDP in food producing
countries but need to assess food security status of those nations. This paper
intended to discuss the food insecurity paradox, which is more apparent in
some agriculture-based countries around the globe where increased
agricultural GDP shares correspond to negative levels of both food security
and per capita income and give an overview on the global trends. Methods:
Data was collected from the publication of EIU Global Food Security Index
and World Bank. A total number of 113 countries were considered for the data
on food security index (FSI), per capita income, and percent employment in
agriculture. Results: Countries with higher GDP contribution in agriculture
have negative correlation with FSI and per capita income but have a positive
relationship with the employment rate in agriculture. That means people
involved in production of food are not getting food as much and this is the
reason not to access food as they have less per capita income. On the other
hand, countries with much less GDP contribution in agriculture had an
insignificant relationship with per capita income and employment rate in
agriculture. Conclusion: Countries producing less food have access to food
due to per capita income from sources other than agriculture. So, the nations
that contribute to the production of food are less secured in food, which may
be due to low per capita income of many people involved in agriculture sector
but they make a great contribution to global food security.

Introduction

Food is a substance consisting essentially of
protein, carbohydrate, fat, and other nutrients
used in the body of an organism to sustain growth
and vital processes, and its importance has been
assessed at global, national and household levels.
Availability of food has been regarded as ‘Food
Security’, which concerns thousands of years ago
in China and Egypt during famine but properly
emphasized the term in 1974 (Hodson and
Richard., 2017.). It has been defined by many

organizations as “a situation that exists when all
people, at all times, have physical, social and
economic access to sufficient, safe and nutritious
food that meets their dietary needs and food
preferences for an active and healthy life”
(McGuire, 2015). According to Food and
Agriculture Organization (FAO), food security
has four pillars as availability, access, utilization
and stability (Fan and Polman, 2014). It is a
multidimensional concept which requires a range
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of factors to be considered to making it
sustainable for healthy life (Ghose, 2014). Food
comes mainly from agriculture and its
contribution in a nation is measured as a percent
GDP (Sen, 1999). Many countries base their
economies on agriculture, raising guestions about
whether a nation with a high GDP contribution
from agriculture is secure in its food supply.

Projected data says that world’s population will
increase from 7.7 to 9.2 billion in 2050. An
estimated 98% increase could create significant
challenges for food security (Mok et al., 2020,
Valin et al., 2014). To feed this large population,
food production must increase by 60-70%
(Alexandratos and Bruinsma, 2012). The
agricultural sector plays an important role in
increasing availability of food and achieving food
security (Smutka et al., 2015, Wegren and
Elvestad, 2018). There is economic growth among
nations as food security becomes a global issue
(Diaz-Bonilla and Thomas, 2016, Diaz-Bonilla et
al., 2000, Jrad et al.,, 2010). Given that food
security is a global issue influenced by countries
with a higher GDP in agriculture, it is crucial to
understand the food security status of these
food-producing nations.

Materials & Method

Source of data

Food Security Index (FSI) and related data
have been collected from EIU Global Food
Security Index. The 2020 Global Food Security
Index (GFSI) assessed approximately 113
countries. (Economist Intelligence Unit, 2020).
Data on contribution of agriculture to GDP have
been collected from World Bank (World Bank,
2020). Data of employment in agriculture, per
capita income has also been collected from World
Bank and FAO (Food and Agriculture
Organization, 2020, World Bank, 2020).

Data analysis
After collecting data from available sources, all

data were inserted in Microsoft Excel Sheet
chronologically for further processing and
analysis. Regression and correlation value have
been calculated to express the relationship
between food production and food security.

Results

There is wide range of GDP rate in agriculture
from 0 (Singapore) to 54.5 (Sierra Leone) in
2021, industry and service cover rest (Table 1
and 2). As the GDP in agriculture range a lot
among the countries, the study was divided into
lower and higher GDP contributing countries in
agriculture (Table 1 and 2).

Status of countries with higher GDP
contribution to agriculture

Foods are mainly from the agricultural sector,
so higher GDP in agriculture of a nation reflects
their contribution for food production in
comparison to other sectors of that country. In
this study 10 countries having higher GDP
contributions to agriculture have considered
knowing the trend and relation with relevant
factors for food security.

When countries consider higher GDP in
agriculture, overall food security index is lower in
those countries (Table 1). Among 10 countries
involved in higher GDP contribution in
agriculture range from 54.3 (Sierra Leone) to 25.5
(Malawi, there is no trend of food security index
which range from 36.7 (Malawi) to 52.7 (Mali).
Benin (38.6) has lower involvement in agriculture
with higher per capita income (1291 US$) and
Burundi has higher involvement (92.0%) in
agriculture with lower per capita income (274
US$). If interrelate three figures there is clear
picture that FSI and per capita income follows
similar trend, so both are negatively related to
GDP contribution in agriculture (Figure 1). It is
also clear that maximum employment involved in
the agricultural sector and little income might be
due to being involved in agriculture.
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Table 1. Food security and related factors of countries higher GDP contribution in agriculture.

. Country (higher GDP in % GDP in % Employment in Per capita
Ranking . . FSI . .
agriculture) agriculture agriculture income (US$)
1% Sierra Leone 54.3 37.0 54.9 448
2" Chad 42.6 394 76.6 614
3" Niger 37.8 47.6 75.1 565
4" Mali 37.3 52.7 62.6 858
5t Kenya 34.1 49.0 54.4 1838
6" Ethiopia 335 37.0 66.1 936
7" Burundi 28.9 37.1 92.0 274
g Tanzania 28.7 47.1 65.0 1076
ot Benin 26.9 46.2 38.6 1291
10" Malawi 25.5 36.7 43.6 625

Source: Economic Intelligence Unit, 2020; World Bank, 2020; FAO, 2020; FSI: Food security index.

Countries having higher GDP in agriculture had a
negative relationship at 1.5% for FSI and 8.8%
with per capita income. On the other hand, positive

the GDP contribution in agriculture (Figure 1). In
countries where agriculture's GDP contribution
increased, per capita income was found to be
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Figure 1. Food security index, employment in agriculture and per capita income, and

their relation with

GDP in agriculture.
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Status of countries with lower GDP
contribution in agriculture

Several countries have found that agriculture's
GDP is low or zero, yet they remain highly secure
in food (Table 2). Countries with varying
contributions of agriculture to their GDP range
from zero (as in Singapore) to 1.1 (as in
Australia). Despite having a low GDP
contribution from agriculture, the food security

index varies significantly, falling between 64.6
(in Bahrain) and 83.8 (in Ireland). Notably, even
in Singapore, where the agricultural GDP
contribution is zero, the food security index
stands at 75.7. In general, countries highly
secured in food but contributing less for food
production as reflected GDP contribution in
agriculture of those countries.

Table 2. Food security index, per capita income and population density of countries having less GDP contribution in

agriculture.

Ranking Countries % GDP in £S| %Employmentin  Per capita income

(lowest GDP in agriculture) agriculture agriculture (US$)
1% Singapore 0 75.7 0.7 59797
2" Qatar 0.2 69.6 1.2 50805
31 Bahrain 0.3 64.6 1.0 23443
4" Kuwait 0.5 70.7 2.0 32373
5t United Kingdom 0.6 78.5 1.0 40284
6" Belgium 0.6 75.2 1.0 44594
7™ Switzerland 0.7 78.1 2.9 86601
gt Germany 0.7 77.0 1.2 45723
g Ireland 0.9 83.8 4.6 83821
10" Australia 1.1 79.4 2.6 48105

Source: Economic Intelligence Unit, 2020; World Bank, 2020; FAQ, 2020; FSI: Food security index.

In developed countries, where the GDP
contribution from agriculture is minimal, the food
security index is found to be higher (Figure 2)
(R°=0.43). A strong positive relationship existed
between GDP in agriculture and employment in

agriculture (R?=0.45) in those countries, although
they had very limited contribution in agriculture in
relation to other sectors. But, there was a negative
relationship between per capita income and GDP
in agriculture (R*=0.07).
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Figure 2. Food security index, employment in agriculture, and per capita income

of countries those GDP in agriculture was lower.

Overall, the trends in the food security index,
agricultural employment, and per capita income
exhibit different patterns between agriculture-
based countries and non-agricultural countries.
This indicates that sectors outside of agriculture
also influence parameters such as the food security
index (comparing Figures 1 and 2).

Global food production and food security index
In 113 countries, the GDP contribution from
agriculture has a negative relationship with the
food security index and per capita income, but a
positive  relationship  with  employment in

agriculture (Figure 3). Data fitted in the regression
line was 57.4% and negatively related to GDP in
the agriculture sector and food security index of a
nation. Alternatively, percentage of employment in
agriculture had a positive relationship with the
GDP contribution in agriculture (70.6%). On the
other hand, per capita income was reduced when
the percentage of GDP contribution in agriculture
increased (8.8%). More employment was related to
agriculture when GDP contribution in agriculture
was higher, that means per unit production cost
involved more people involved who cause lower
per capita income.
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Figure 3. Food security index, employment in agriculture, and per capita

income of 113 countries.

When analyzed for correlation coefficient
(r-value) among the parameters, it was found that
FSI had a negative correlation with GDP in
agriculture and employment in agriculture. On the
other hand, it had a positive correlation with PCI.
There is a strong correlation between GDP

contribution in agriculture and employment in
agriculture, while per capita income has a
negative relationship with both GDP contribution
and employment in agriculture. All the
relationships were shown in the Table 3.

Table 3. Correlation (r-value) between GDP in agriculture, food security index, and employment in

agriculture for 113 countries (year 2020).

[ Downloaded from jnfs.ssu.ac.ir on 2026-06-12 ]

Parameters FSI Employment in agriculture Per capita income
GDRP in agriculture -0.76 0.84 -0.56
Food security index(FSI) - -0.80 0.72
Employment in agriculture - -0.60
FSI: Food security index.
Discussion Higher manpower engagement in food

Countries with a higher GDP contribution to
agriculture were less secure in food, which is
true for at least developed countries as well as
all over the world (Table 1 and Figures 1
and 2). Those countries are related to high
engagement of manpower in agriculture sector.

production system with higher GDP contribution
lowers per capita income, alternatively higher
GDP in food production causes lower per capita
income in those countries shown as per the
result. As per history, most of the people were
involved in agriculture which was about 105,000

[ DOI: 10.18502/jnfsv10i1.17750]
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years ago (Jrad et al., 2010). Later on, people
worked for other fundamental needs like cloth,
house, treatment and education, which changes
the economic condition of a country and causes
variation among the sectors; and other sectors,
involve more money flow, which is not for
agriculture sector (Maisonet-Guzman, 2011).
Researchers observed that the main reason for
undernourishment was insufficient income
(Poleman, 1981) which was further agreed on by
numerous  studies, showing a  positive
relationship between income and food security
(Cirera and Masset, 2010, Rask and Rask, 2011,
Skoufias et al., 2011). Some studies showed that
food insecurity is a global issue, but the situation
of food insecurity and hunger is acute in food
producing countries which have higher GDP in
agriculture (Khan et al., 2014, Webb et al.,
2006, Yengoh and Armah, 2015). Few
researchers find some reasons for causes of food
insecurity in those countries like poor crop
yields, post-harvest losses, weather conditions
associated with climate change, agricultural
pests, weak institutions, and political instability
(Food and Agriculture Organization, 2014, Khan
et al., 2014, Kimatu et al., 2012), Despite being
a food producing country, people in other sectors
do not care about the status of farmers, they only
focus on buying food. The current findings
suggest that a significant number of people in
the agricultural sector may experience limited
development in other areas. This situation
contributes to a very low per capita income,
primarily due to traditional farming practices
and the associated limitations mentioned above.
According to several researchers, one way to
eradicate poverty and ensure food security is
enhancing the households ‘purchasing power in
developing countries (Sen, 1999) because, as
income grows in poorer households, large
portions of their income are used for food
consumption (Cirera and Masset, 2010).
However, the way per capita income will
increase was not explained. It was found that
when per capita income is higher, countries do

not fall into the category of agricultural
countries.

Food secured countries are trying to increase
productivity of food using technology because
the land and water allocated to agriculture is
rapidly declining due to urbanization and
industrialization (Mok et al., 2020). That means
food secured countries further have increased
food production which will be more capable to
be secured in food. Although there is often only
1.0% of land available, it may sometimes have
no arable land at all developed countries can
ensure food security by trading food from food
producing countries. In 1965, with
approximately 25.0% farmland, Singapore was
partially self-sufficient in food. However, in
2014, only 1.0% land was used as farmland in
Singapore, and the country depended on 160
countries for food and imported 90% from
abroad (Deakin et al., 2016), but now the
position is top for FSI.

Maximum food secured countries adopted
some technologies including vertical farming,
aquaponics and internet-driven agriculture, and
technology driven food waste management that
are key to enhance food security (zero waste
food processing) as well as platform technology
to develop alternative and unconventional food
sources (Mok et al., 2020). In general, developed
countries are secure in food due to higher per
capita income, which are further improved due
to adopting a high level of technology. Hence,
the global food production capacity is no longer
the main limitation of ensuring food security due
to development of technology (Hazell and
Wood, 2008) but developing countries still lack
adopting those technologies which will keep
them behind for financial development indirectly
related to food security of those countries. But,
there is another limitation to adopting a high
level of technology, because the technology
needs to be imported from abroad which is again
costly.

In food producing countries, maximum
numbers of farmers are smallholders and the
amount of food they produce cannot ensure their
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basic needs as per capita income is very low
(Corsi et al., 2017). On the other hand, those
countries are not involved in food production,
have higher per capita income, and are engaged
in non-farming a activity that provides additional
income, and enables them to spend more money
on their basic needs including food, education,
cloth and health care services (Adem et al.,
2018). As per capita income is high in developed
countries, these countries import maximum
agricultural products from food producing
countries (Mok et al., 2020). In the mid-1980s,
about 15 percent of world food production was
traded internationally, but in 2019 the amount
reached 23 percent (D'odorico et al.,, 2014).
Another research finding says that about 16% of
the global population depends on international
food trade (Fader et al., 2013). Hence, through
globalization, developed countries are ensuring
food security, but losing the status of food
security in countries where food has been
produced.

Food is a basic need and essential from birth
to death for every person. But according to
globalization food has been ensured to those
countries where people are less involved in food
production and deprived countries are involve in
food production system. As it is a basic need for
living, it is recommended to cooperate with food
producing countries for their development.

Conclusion

Many people are involved in agriculture for
production of food in a nation where GDP
contribution in agriculture is high. When many
people are involved in agriculture, their per
capita income is very low, because per capita
production of food becomes less. Due to low per
capita income people have low purchasing
ability and lack access to food. On the other
hand, industrialized countries have the capacity
to import food from other countries, because
they have higher per capita income.
Alternatively, agriculture-based countries need
to buy other services from industrialized
countries, so they export food to those countries.

In this connection, food producing countries
suffer from lack of availability of food, less
access to food, and lower purchasing ability.
Ultimately, food producing countries are less
secure in food, but contribute to global food
security. The situation further was polarized due
to globalization and easy access of commodities
to global market.
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