https://doi.org/10.7896/j.2554 Studies in Agricultural Economics 125 (2023) 127-135

Edith Johana MEDINA-HERNANDEZ*, Evelyn BARCO-LLERENA** and Kelly Johanna
MARBELLO-YEPES***

Food security in the world: Disparities and opportunities by
country income levels

This article examines the performance of ten food security indicators across 91 countries in the world, categorised by their
income levels, to identify differences and similarities. The variations and covariations observed in a multivariate way are out-
lined through Biplot plots that summarise the results of a Principal Component Analysis (PCA). The results show a direct link
between the economic factors of the countries, food security, nutrition, and its derivatives. High-income countries are the best
place for their populations to access a nutritious and quality food supply to meet the dietary energy needs needed for an active
life. In contrast, low- and lower-middle-income countries still have critical indicators of the prevalence of severe or moderate

food insecurity, malnutrition, and other related diseases, such as anaemia.
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Introduction

Food security has become a critical pillar for socio-
economic development in all world nations. Within the
framework of the Sustainable Development Goals (SDGs),
it is a specific objective among the seventeen proposed
SDGs because SDG 2 seeks to generate global public policy
actions to curb the suffering of hunger and the factors that
lead to food insecurity among the population. Itis commonly
understood as signifying restricted, inadequate, or uncertain
access to healthy and nutritious food that allows the popula-
tion to meet the energy requirements for a healthy and pro-
ductive life.
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Major challenges remain I

Figure 1: Current overview of the achievement of SDG2 in the world.

Source: Own composition based on data from Sustainable Development Report (2022)
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According to the 2022 edition of the report on the state of
food security and nutrition at the global level (FAO, 2022),
the world is going backwards in its efforts to end hunger,
drifting away from meeting the goals of SDG 2 by 2030.
This is an effect of the COVID-19 pandemic, which has
influenced the deterioration of food security in both devel-
oped and developing countries due to fluctuations in food
supply and demand, increased costs, and market closures
(Zurayk, 2020).

The Sustainable Development Report 2022 (Sachs et al.,
2022) throws this into sharp relief. As the map in Figure 1
shows, the promotion of food security globally currently
faces significant challenges, with the situation being most

SDG2 achievement
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acute among the nations of Africa, South, and West Asia, and
even in developed countries such as Australia or the United
States. States (regions plotted in orange). In these territories,
the shortage of agricultural workers, the closure of food
production due to the pandemic, and changes in consumer
demand (Alabi and Ngwenyama, 2023), have together lim-
ited food supply chains in the post-COVID-19 era.

However, COVID-19 is not the only factor to have gen-
erated barriers to the production, access, and consumption
of food by populations. As Awad (2023) observes, although
food insecurity and malnutrition have been attributed mainly
to conflicts, climate change, and economic crises in recent
years, weak governments, low-income growth, and inad-
equate access to education for people represent additional
barriers to addressing food security in an inclusive manner
globally.

Consequently, it is necessary to acknowledge the factors
that determine the prevalence of food insecurity in the world.
At the macro level, this means the socio-political context of
nations, their cultural characteristics, the prevalence of social
structures and classes, public health policies, or even poli-
cies associated with food production that restrict the use of
agricultural inputs that reduce output, farmers’ incomes, and
increase food prices (Baquedano ef al., 2022). At the micro
level, this means the socio-economic characteristics of the
population and their housing economy, including gender and
education of the household head, income, and poverty status
of the households (Dasgupta and Robinson, 2022).

Concerning poverty specifically, several authors discuss
how it connects with food insecurity (Zezza and Tasciotti,
2010; Mahadevan and Hoang, 2016; Seaman et al., 2014;
Chegini et al., 2021) because it is a structural and multidi-
mensional problem that encompasses various dimensions of
deprivation related to human needs, such as food consump-
tion, health, education, security, decent work, among others.
Consequently, more policies based on the tenets of socio-
economic inclusion need to guide the distribution of wealth
and the promotion of economic participation to reduce
inequality and improve food security and nutrition outcomes
worldwide (Tamasiga et al., 2023).

In the recent academic literature, it is possible to refer-
ence authors who analyse the different factors that affect the
population’s food security, specifically through indicator
analysis and modelling techniques. Valenzuela-Cobos et al.
(2022) studied food sustainability in Ecuador using the PCA
Biplot and GGE Biplot techniques to analyse flour samples
of two cocoa mixtures, as this is the leading agricultural
export product in the country. In their results, these research-
ers concluded that mixtures of cocoa husk flour with soybean
meal can be used as ingredients to produce novel foods.

Kumar-Singh et al. (2022) evaluated food security
indicators among the nations belonging to the South Asian
Association for Regional Cooperation (SAARC), under
changing climate scenarios and with a projection to 2050.
This research concluded that food security indicators can be
grouped according to four dimensions: availability of food,
access to food, the use of its potential, and the stability of
its production. Additionally, it was concluded that Bangla-
desh has the highest future projection of food security for its
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population in the region, followed by Sri Lanka. In contrast,
the Maldives and Afghanistan were found to face critical
scenarios based on the climate change scenarios evaluated.

Finally, Nouman et al. (2022) studied the impact of the
green revolution on food security in Pakistan, using annual
time series data from 1975-2017. By applying an autore-
gressive model, these authors concluded that agricultural
machinery, agricultural credit, the use of fertilisers, high-
quality seeds, fuel consumption, and the increase in the
cultivated area of cereals; are the critical factors for a green
revolution, which will improve food security in the country.

Taking all the above into consideration, this study analy-
ses the current perspective of food security in the world by
studying, from a multidimensional perspective, the behav-
iour of different indicators related to the framework of moni-
toring the progress of countries to meet the targets of SDG 2.
To this end, three research questions are posed: Are statisti-
cally significant differences observed between food security
indicators according to the countries’ income levels? Which
indicators generate the most remarkable differences? Which
countries currently present the most critical challenges in
seeking food security for their populations?

Materials and methods

Indicators and countries under analysis

Several international organisations regularly compile and
publish information on food security indicators to promote
sustainable development across nations, including those pre-
sented in Table 1. These are the indicators of interest in this
study and are part of the FAOSTAT data repository of the
Food and Agriculture Organization of the United Nations
(FAO, 2023Db), the Sustainable Development Goal indicators
website (UN, 2023) and the World Bank Open Data portal
(World Bank, 2023).

Indicators such as AGDP and AIGE are associated with
agricultural indices measured in different nations around the
world. In contrast, others correspond to estimates related to
people’s dietary and energy requirements (ADER, ADES,
or DESU). The other indicators in Table 1 represent meas-
ures of the health and well-being of populations, specifically
related to the prevalence of food insecurity and malnutrition.

The analysis of the behaviour of the food security indica-
tors and their existing interrelationships is based on a study
ofthe 91 countries included in the Table 2, which are grouped
by the income levels defined by the World Bank. According
to this classification, low-income economies have a gross
domestic product (GDP) per capita of US$1,085 or less; in
lower-middle-income countries, it ranges from US$1,086
to US$4,255; in upper-middle-income countries, the range
is US$4,256 to US$13,205; and high-income nations have
a GDP per capita of US$13,205 or more. Meanwhile, the
3-letter abbreviation of the countries’ names has been used
according to the ISO 3166 ALPHA-3 codification for the
purposes of graphic representation.
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Table 1: Food security indicators included in the analysis.
CODE Variable Source
. . https://www.fao.org/faostat/en/#data/FS
ADER  Average dietary energy requirement (kcal/cap/day) (indicator: 21057)
Average dietary energy supply adequacy (percent) https://www.fao.org/faostat/en/#data/FS
ADES L
(3-year average) (indicator: 21010)
. https://unstats.un.org/sdgs/dataportal/database
0,
AGDP  Agriculture value added share of GDP (%) (indicator: AG PRD_AGVAS)
. . Lo . https://unstats.un.org/sdgs/dataportal/database
AIGE  Agriculture orientation index for government expenditures (indicator: AG_PRD_ORTIND)
cvee Coefficient of variation of habitual caloric consumption https://www.fao.org/faostat/en/#data/FS
distribution (real number) (indicator: 21058)
DESU The dietary energy supply used in the estimation of the prevalence of https://www.fao.org/faostat/en/#data/FS
undernourishment (kcal/cap/day) (3-year average) (indicator: 22000)
. . https://unstats.un.org/sdgs/dataportal/database
0,
MSFI  Prevalence of moderate or severe food insecurity (%) (indicator: AG_PRD_FIESMS)
. https://unstats.un.org/sdgs/dataportal/database
NSFP  Number of severely food insecure people (thousands of people) (indicator: AG PRD_FIESSN)
. . . https://unstats.un.org/sdgs/dataportal/database
- 0,
PWAN  The proportion of women aged 15-49 years with anaemia (%) (indicator: SH STA_ ANEM)
UNSH Prevalence of undernourishment (% of the population) http://data.worldbank.org/indicator/SN.ITK.DEFC.ZS

Source: Own composition

Table 2: List and abbreviations of countries analysed.

Code Country Code Country Code Country Code Country
Low-income economies
BFA Burkina Faso ETH Ethiopia LBR Liberia MWI Malawi
COD Congo, Dem. Rep. GMB Gambia MDG Madagascar
Lower-middle-income countries
AGO Angola HND Honduras MRT Mauritania PHL Philippines
BEN Benin IDN Indonesia MNG Mongolia SEN Senegal
CPV Cabo Verde KEN Kenya MAR Morocco LKA Sri Lanka
CIv Cote d’Ivoire KGZ Kyrgyz Republic MMR Myanmar TZA Tanzania
EGY Egypt LAO Lao NPL Nepal UKR Ukraine
SLV El Salvador LBN Lebanon NGA Nigeria VUT Vanuatu
GHA Ghana LSO Lesotho PAK Pakistan VNM Vietnam
Upper-middle-income countries
ALB Albania CRI Costa Rica KAZ Kazakhstan PER Peru
ARM Armenia ECU Ecuador MYS Malaysia SRB Serbia
AZE Azerbaijan FJI Fiji MUS Mauritius ZAF South Africa
BLZ Belize GEO Georgia MEX Mexico THA Thailand
BWA Botswana GTM Guatemala NAM Namibia
BRA Brazil JAM Jamaica MKD North Macedonia
BGR Bulgaria JOR Jordan PRY Paraguay
High-income nations
AUS Australia FIN Finland JPN Japan ROU Romania
AUT Austria FRA France KOR Korea, Rep. SVK Slovak Republic
BEL Belgium DEU Germany KWT Kuwait ESP Spain
CAN Canada GRC Greece LTU Lithuania SWE Sweden
CHL Chile HUN Hungary NLD Netherlands GBR United Kingdom
CZE Czech Republic IRL Ireland NZL New Zealand USA United States
DNK Denmark ISR Israel NOR Norway URY Uruguay
EST Estonia ITA Italy PRT Portugal

Source: Own composition
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Methodology

This study is a quantitative analysis that can be consid-
ered both descriptive and exploratory. It seeks to analyse the
relationships between different food security indicators to
identify both the most preponderant and those that determine
the differences and similarities between countries. All the
results were obtained using the statistical software R. Initially,
a descriptive analysis was carried out to interpret the measures
of central tendency of the food security indicators examined.
Kruskal-Wallis and Dunn nonparametric hypothesis tests were
afterwards applied to identify statistically relevant differences
among income levels of the countries. Bivariate correlations
between pairs of indicators were also calculated.

Finally, by using the Principal Component Analysis
(PCA) technique, the behaviour of the bivariate and multi-
dimensional associations observed was analysed by plotting
the results of the reduction of the dimensionality of the data
using Biplot graphs. According to Pefia (2002), the main
components have a double utility. First, they enable optimal
representation of small numerical datasets. Second, they
transform the original correlated variables into new uncor-
related variables, facilitating the interpretation of the data.

This technique aims to achieve the best representation of
the attributes of the analysed information in the least number
of dimensions possible. Graphically, through a Biplot, it is
possible to summarise the information of variables (indi-
cators represented by vectors) and individuals (countries,
according to their 3-letter acronym) using the same refer-
ence system, providing the best Beta-barycentric representa-
tions and achieving the same quality of representation for
the rows and columns of the data matrix (Galindo-Villardon
et al., 1996).

Recently, analyses involving Biplot graphics have
enjoyed a significant boom in scientific research, given
their versatility in terms of the representation of results for
the analysis of large-magnitude data. This is because they
enable researchers to reference recent research in the field
of agricultural sciences (Tatis-Diaz et al., 2022; Omrani

Table 3: Basic statistics on indicators by country income levels.

et al., 2022; Silva et al., 2021), public health (Riera-Segura
etal.,2022; Pozo et al., 2021), as well as studies with indica-
tors in the field of sustainability (Medina-Hernandez ef al.,
2023; Ruswandi et al., 2022; Valenzuela-Cobos et al., 2022;
Martinez-Regalado ef al., 2021).

Results

Descriptive analysis

Before presenting the results obtained through the mul-
tivariate analysis that allows the observed multidimensional
associations to be summarised, it is pertinent to the discus-
sion to show a descriptive exploration of the indicators under
analysis and make comparisons among countries grouped
by income levels. Table 3 summarises the basic statistics of
each indicator. A marked tendency for all indicators to reflect
differences in countries’ income levels can be observed. For
example, in the case of indicators associated with the dietary
energy requirements of the population (ADER, ADES, and
DESU), to the extent that the income level of the coun-
tries increases, the greater the median of these indicators is
observed. On the contrary, the central tendency measures
decrease as the income level of countries increases, among
the indicators related to the prevalence of food insecurity or
malnutrition such as MSFI, NSFP and UNSH.

To test the statistical significance of the differences
observed in Table 3, and after examining that the indicators
presented outliers, the data were evaluated as non-normal,
and the Kruskal-Wallis test was performed, whose results are
summarised in Table 4. For all the indicators examined, P
values lower than a significance level o= 0.05 were obtained.
Therefore, with 95% confidence, it can be concluded that
there are considerable differences between at least two of the
income levels compared. Therefore, Table 4 also presents the
results of the Dunn test, to test specifically between which
levels the differences are recorded

Statisic ~ IncomeLevel ADER ADES AGDP AIGE CVCC DESU MSFI  NSFP  PWAN  UNSH
1.Low 22530 1120 23.0 010 030 25690 1690 68049 4.4 216
2.Lower M. 23130 1205 13.3 0.15 028 28470  90. 24904 32.9 5.7
Median  3.Upper M. 23810 121.0 6.6 031 027 29010 882 754.1 235 8.2
4 High 24830 1350 1.9 040 021 33650 236 417.9 132 25
All Countries 23910 123.0 6.0 0.25 026 29220 607 11738 238 52
1.Low 22629 1111 300 012 031 25167 1802 13,1265 400 2038
2.Lower M. 23258 1215 15.1 021 028 2875 1068  9,603.1 33.1 10.1
Mean  3.Upper M. 23754 1194 7.0 046 028 28378 873 35386 236 15
4 High 24716 1337 2.1 0.53 023 33070 254 13166 14.6 40
All Countries 23842 1243 9.6 038 027 29698 794 53852 247 9.2
1.Low 671 145 174 008 005 3883 637 12,7387 10.0 14.6
2.Lower M. 988 127 7.7 0.15 0.06 3454 600 15,1763 12.6 10.3
Standard 3 (et M. 1025 125 37 0.47 0.07 3755 491 49761 73 1.1
deviation A
4 High 884 113 1.4 046 004 3019 141 36436 45 34
All Countries 1162 141 10.3 040 006 4292 641 103821 123 10.2

Source: Authors’ computations
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Table 4 shows no statistically significant differences
between the first two income levels in any indicators exam-
ined. This implies that although the World Bank consid-
ers nations that have a GDP per capita less than 1,085 US
dollars as compared to those that increase to 4,255 dollars
(respectively, income levels 1. Low and 2. Lower Middle)
to be in different categories, in terms of food insecurity, the
world’s poorest nations have the highest prevalence of food

insecurity. In complete contrast, the most industrialised
countries and those with stable economies have the most
favourable conditions. Note that the comparisons between
levels 1. Low and 4. High (presented in the fifth column)
are all significant.

To describe the bivariate correlations observed between
pairs of indicators, Figure 2 presents a matrix of Spearman
correlations (since non-normality was identified in the data),

Table 4: Kruskal-Wallis and Dunn test for differences by income level.

dunn.test
kruskal.test 1.Low 1.Low 1.Low 2.Lower M. 2.Lower M. 3.Upper M.
2.Lower M. 3.Upper M. 4.High 4.Upper M. 4.High 4.High
3.1x10-7 0.242 0.069 7.3x10-5 0.242 6.7x10-6 0.007
4.4x10-5 0.349 0.438 0.001 0.615 0.004 0.001
ADES
EXT T *% *% *%
1.9x10-14 0.171 0.003 0 0.006 0 3:0x104
9.0x10-6 0.504 0.011 0.001 0.011 2.1x10-4 0.504
AIGE
koK * kokk * ko
1.9x10-5 0.646 0.646 0.001 0.918 0.001 0.001
CvcCcC . sk seskok Hokok
4.9x10-7 0.329 0.329 1.1x10-4 0.859 6.6x10-5 1.8x10-4
DESU
EETTY KKk kkkk KKK
N 4.0x10-7 1.0x10-7 -
MSFI 4.9x10-11 0.153 0.074 0.441 6.6x10-6
seskeokosk sesleksk skesfesk sk seskekosk
3.2x10-5 0.227 0.038 0.001 0.089 3.8x10-4 0.197
NSFP
EET T * *% EXTS
2.3x10-10 0.246 0.035 3.8x10-6 0.065 0 0.001
PWAN
seskeokosk * seskesksk eosfeok ok skoskok
1.76x10-6 0.158 0.176 9.5x10-5 0.746 0.001 3.1x10-4
UNSH
EET T EET T ETTS KKk
Note: Significance levels are o = 0.1 (%), & = 0.05 (xx), & = 0.01 (x*x%) and & < 0.01 (wss*x).
Source: Authors’ computations
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Figure 2: Bivariate correlation matrix between pairs of indicators.

Note: Significance levels are denoted as and
Source: Authors’ elaboration in the statistical software R.
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Figure 3: Food Security Indicators Biplot - PCA Analysis (Plain 1-2).

Source: Authors’ elaboration in the statistical software R

differentiating countries’ income levels with colours in the
lower triangle. In the upper triangle of the matrix, the pre-
sented value corresponds to the calculated correlation for all
countries and the stars denotes their statistical significance.
It can be observed that different indicators show correlations
with each other, reflecting an association by pairs.

Figure 2 shows a direct and strong covariation (with a
value of 0.96) between the adequacy of the dietary energy
supply (ADES) and the dietary energy supply used in esti-
mating the prevalence of malnutrition (DESU) with a sig-
nificance level of 0<0.01. In contrast, regarding the negative
associations observed, there is also a negative correlation
of -0.61 between the prevalence of moderate or severe food
insecurity (MSFI), and the agriculture value added share of
GDP (AGDP) index. This implies that in countries where
agriculture accounts for a larger share of GDP, people are
less likely to have the resources to obtain the food they need
to live healthy, and well-being lives.

On the other hand, to give but one example of indicators
among which no significant correlations are perceived, one
can mention the observed association between ADES and
CVCC, estimated at -0.06. This implies that an increase or
decrease in one of these indicators provides no information
about the behaviour of the other.

Multivariate analysis

To provide a multivariate summary of the variations and
covariations observed between the indicators studied, Fig-
ure 3 presents the plane 1-2 of the Biplot that summarises
the reduction of the dimensionality of the data. In this plane,
67.4% of information variability is shown (50.3% in the
first dimension and 17.1% in the second). Therefore, when
interpreting the associations observed at the level between
vectors (which represent the relevant indicators) and the
relative positions of countries (shown by colours according

132

NGA
AGDP
+LBR
JKEN
MSFI ETH Income Level
SEN * | Low
iNa ,
. 1 11 N A ) Lower Middle
u 3.Upper Middle
s + 4 High
CvVCC .
MDG
UNSH
LSO
CPVa u
. NAM
MUS
2.5 5.0

to income levels), 67.4% of all that could be said about the
performance of food security indicators analysed.

The first pattern highlighted in Figure 3 is the countries’
ordering from right to left according to income levels, which
shows the relative advantage that high-income countries have
in ensuring the food security of their populations. To the right
of the graph and upwards (in the direction of the first quadrant
of the plane) are the low- and lower-middle-income countries,
in the direction of the vector cluster: MSFI, PWAN, NSFP,
and AGDP, which positively covary with each other and are
located in opposition to the AIGE vector.

These vectors represent, respectively, the prevalence
indicators of moderate or severe food insecurity, the num-
ber of severely food insecure people, the proportion of
women of reproductive age with anaemia, the value added
of agriculture in GDP, and the agricultural orientation index
for government expenditures. Observing the AIGE vector
with an angle close to 180° relative to AGDP vector implies
that although people in lower-income countries work in
cultivating land for food production, Government expen-
ditures to favour and promote productive initiatives in the
agricultural sector tend to be low. This limits food produc-
tion, access, and supply among populations, especially in
rural areas.

To the left and up the plane of Figure 3 (in the direc-
tion of the second quadrant) are located the vectors ADES,
DESU, and ADER, and those high- or upper-middle-income
countries where the majority of inhabitants have access to
sufficient food to meet their energy needs, and where govern-
ments promote food security and health policy. In contrast,
down and to the right (in the direction of the fourth quadrant
of the plane) are the countries with the highest rates of under-
nourishment. In six African countries, such percentages are
greater than 30% of the population: Madagascar (MDG,
48.5%), Namibia (NAM, 47.2%), Angola (AGO, 38.3%),
Cape Verde (CPV, 35.8%), Lesotho (LSO, 34.7%) and Mau-
ritius (MUS, 32.7%).
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Regarding the ranking of countries against axis 2, it
should be noted that the heterogeneity observed between
nations is generated by the AIGE vector, which is located
closest to this axis and represents the estimate of the agricul-
tural orientation index for government expenditures. Japan
(JPN), Canada (CAN), Botswana (BWA), and the Republic
of Korea (KOR) stand out for having the best values in the
world in this index. It should also be noted that nations that
are observed close to the midpoint of the plane (near the ori-
gin), as is the case of Latin American countries, tend to have
“average values” for all the indicators analysed.

Discussion

In this study, differences statistically significant were
observed among all the food security indicators examined
when comparing the low and the high-income nations.
Among lower-income countries prevalence of food insecu-
rity and related (acute or chronic) diseases was observed that
reflect low nutrient and food energy availability among vul-
nerable consumers (Unnevehr, 2015).

This outcome underscores the existing relationships
between food security and sustainable development, socio-
economic factors, nutrition policy, governance, strategies
to combat poverty, inequality, hunger, and food security
management (Akbari et al., 2022). Aspects that, after the
occurrence of the COVID-19 health emergency, have
revealed the vulnerability of global food systems to food
safety risks, economic crises, and food price volatility
(Panghal et al., 2022).

Therefore, it is essential for developing nations to
establish clear social policies that translate into tangible
actions to reduce hunger and ensure the right to adequate
and timely food. This is crucial to reduce health risks for
the most vulnerable populations due to poor food safety
(Gundersen and Ziliak, 2015). Additionally, policymakers
in developing economies must prioritise job security to
mitigate the adverse effects of income inequality on food
security (Haini et al., 2023).

In relation to the findings related to middle-income coun-
tries, particularly from the results of the multivariate analysis
done, it was evident that they do not exhibit unfavourable
conditions in all the studied indicators. These nations are
actively working to implement public policy that favour
investments on agricultural infrastructure, research, and
development, and to transform their food systems govern-
ance (Lin ef al.,, 2022). However, they still face significant
challenges in eradicating hunger and malnutrition in all its
forms (FAO, 2023a). Furthermore, they also require seeking
to lead the sustainable development from the fulfilment of
the targets of SDG 2.

The analysed data indicate that such leadership currently
primarily comes from developed nations. As Filippini et al.
(2019) specify, high-income countries are implementing
Urban Food Policies in three key areas: i) agriculture for
food security; ii) governance and food economy; and iii) sus-
tainable and healthy consumption. Regarding the first area,
the results of this study related to the Agriculture Orienta-

tion Index for Government Expenditures (AIGE) showed
that the agricultural sector plays a strategic role in improving
food availability, both for developing countries (Pawlak and
Kotodziejczak, 2020) and for the rural population of high-
income countries (Kent et al., 2022).

In summary, and as emphasised by FAO (2022), it is imper-
ative for global agri-food systems to transform, become more
resilient, and provide nutritious food at lower costs, ensuring
affordable healthy diets for all in a sustainable and inclusive
manner. Only by doing so can we aspire to achieve the SDG
2 targets in all nations, and not just the most developed ones.

Conclusions

This analysis highlights that the countries with better
economic resources are those that best guarantee their popu-
lations that they can access the food that allows them to sup-
ply the caloric energies necessary to develop a whole and
healthy life, free of malnutrition, and other related diseases,
such as anaemia. In contrast, among lower-income countries,
food insecurity is higher.

This result leads us to conclude that we must continue
looking for strategies to address existing disparities between
nations that generate systemic economic, political, and cul-
tural inequalities, and re-politicise inequality (Collins, 2022),
to favour a more equitable global food balance. Moreover,
in the current geopolitical situation, global food security is
threatened by the confluence of increasing demand for food
due to a growing population and the inability of the food pro-
duction system to meet the increasing demand due to climate
change, worsening soil fertility, and the challenges to water
availability (Rahut et al., 2022).

Public policy actions aimed at reducing the existing
structural inequalities between countries according to their
income levels, will also contribute to the fulfilment of SDG
2, given the connected nature of the objectives of the 2030
agenda. Addressing global sustainability challenges in this
way endeavours to minimise poverty, inequality, and hunger
globally as well as to deal with climate change and environ-
mental degradation (Arora and Mishra, 2022).

Finally, it is worth noting this limitation of the study:
it did not examine indicators associated with the compo-
nents of food systems, such as consumer environments, the
nature of food, access to food, or the nature of their retailing
points (Moustier et al., 2013). These aspects could provide a
more detailed perspective on how countries should address
the food security of their populations and so merit being
addressed in future research aimed at providing targeted rec-
ommendations for specific groups of countries.

In addition, it is advisable for future studies to utilise
multivariate analysis techniques to analyse SDG 2 indica-
tors, trends and conditions that quantify the time required for
the different economies of the world to achieve the Agenda
2030 goals. This is crucial because, as Pradhan (2023)
observes, failing to meet SDGs will negatively affect the
lives of billions of people and worsen socioeconomic and
environmental crises, even though the COVID pandemic has
decelerated or reversed the process of the Agenda.
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