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Abstract: The goal of this study is to explore the causal relationship between food (in)security and
life satisfaction in a global setting. We explore this relationship using conventional ordinary least
squares (OLS) regression and instrumental variable two-stage least squares (IV 2SLS) method. Using
data from 105 countries over the period 20122019, we found that food insecurity is significantly and
negatively related to life satisfaction. The results are robust even after controlling for GDP growth,
government size, quality of political and legal institutions. In addition, by adopting natural disaster
data, we show that food insecurity has causal negative effect on life satisfaction. In particular, a one
standard deviation increase in instrumented food insecurity decreases life satisfaction by 0.8 points
(slightly less than one standard deviation). The results remain robust for a series of tests. Future
studies should extend our findings by exploring the role of food security in other measures of quality
of life.
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1. Introduction

According to FAO et al. (2020), nearly 690 million people (almost 9% of world’s
population) suffer from starvation. Apart from this, an increasing number of people are
forced to decrease the quantity and quality of the food they eat. More than 2 billion people
(or 26% of the world’s population) face food insecurity (hunger) or do not have daily access
to nutritious and sufficient food. As a result, the empirical research on various aspects
of food (in)security, including causes and consequences, has grown considerably in size.
Indeed, a large strand of studies investigates the driving forces of food (in)security. These
studies show that climate change [1], natural disasters [2], instability in food production [3],
poverty [4] and land resources [5] are among variables related to food (in)security.

Extant research shows that food insecurity may have various implications for society
as it has been linked to conflicts [6], migration [7] and terrorism [8]. For example, Smith and
Floro [9], using data from 94 low- and middle-income countries surveyed by Gallup World
Poll, covering more than 135,000 individuals, show that food insecurity is an important
antecedent of migration intentions even after controlling for socio-economic factors.

In addition, while there is growing evidence that food (in)security is related to quality-
of-life proxies such as suicide attempts [10], well-being [11] and depression [12], previous
studies largely overlook the question if food insecurity is among predictors of life satisfac-
tion. Happiness or life satisfaction is a paramount human sentiment and most individuals
appraise life satisfaction above financial assets [13]. This paper is aimed to fill in the existing
empirical research gap by investigating the relationship between food security and life
satisfaction using cross-country data.

Due to the lack of data, research investigating the role that food (in)security plays in
explaining life satisfaction, mostly focused on specific demographic groups within a single
country such as aboriginal population [14], youth [15] or rural population [16]. A number of
separate studies have explored the effect of food security on mental health and well-being in
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developed and developing countries [17-19]. These studies suggest that depression levels
are higher in households that are food insecure. For example, two separate papers from
the USA [20,21] found that food insecurity is significantly and positively related to poor
mental health. In another study based on households from low-income populations [22],
the authors found that families associated with lower levels of food security report higher
levels of depression. However, due to the cross-sectional nature of the data and a small
sample size, it is impossible to identify the direction of the causal relationship.

On the other hand, there are significant differences in the design of related studies, as
well as in the assessment techniques adopted to measure food insecurity and life satisfaction.
Consequently, it is uncertain if discovered association will robustly hold across different
countries and time periods. Thus, validating stability and consistency of the link between
food insecurity and life satisfaction across nations would shed additional light on the
growing literature on cross-country determinants of life satisfaction by suggesting another
potential antecedent. To the best of our knowledge, Frongillo et al. [23] is the only published
paper that investigates the association between food security and life satisfaction, using
data from 138 countries for the year 2014.

The explicit aims of this study are (1) to investigate the link between food security and
life satisfaction at a macro-social level across all countries, and (2) assess the causality of
this relationship. In particular, to reach this aim, we explore the relationship between food
(in)security and life satisfaction in a sample of 105 countries over the period 2012-2019. We
rely on conventional ordinary least squares (OLS) regression and instrumental variable two-
stage least squares (IV 2SLS) method. Our results show that food insecurity is significantly
and negatively related to life satisfaction. The results are robust, even after controlling for
GDP growth, government size, quality of political and legal institutions, time and region
fixed effects. In addition, using the number of total people affected by natural disaster and
the total value of all damages and economic losses as instruments for food insecurity, we
show that food security has causal impact on life satisfaction. In particular, a one standard
deviation increase in the share of people affected by natural disasters reduces life satisfaction
by 0.8 points (slightly less than one standard deviation). The results remain robust for a
series of tests. Future studies should extend our findings by exploring the role of food
security in other measures of quality of life.

2. Data and Methods

There is ongoing debate in scholarly literature on the type of measures of subjective
well-being [24]. While some studies rely on affective experience measures [25], one of the
most widely used measures in the empirical literature is self-reported life satisfaction, the
validity of which was confirmed by a number of studies [26,27]. As suggested by Dolan and
Metcalfe [28], “Most of the recent attempts at measuring SWB have focused on providing
information that can be used as inputs into monitoring progress ... [moving] move us
away from focusing on the “ill-being” reflected in rates of depression towards more positive
notions of life satisfaction” (p. 413). Therefore, the dependent variable in this study is the life
satisfaction index obtained from the Cantril ladder question that invites survey participants
to imagine their current position on a ladder with steps numbered from 0 to 10, where the
top represents the best possible life for themselves and the bottom represents the worst
possible life for themselves. The data are collected by Gallup world poll and extracted from
World Happiness Report [29]. We use this measure of life satisfaction, as it is available for a
larger sample of countries and collected on an annual basis, allowing us to maximize the
sample size.

Measuring food insecurity is a complex and challenging task. In scholarly research,
studies rely on various proxies that capture diverse dimensions of food insecurity, such
as food spending patterns, past household consumption or coping strategy index [30]. In
addition, food security is indirectly proxied by hunger, anthropometric data, undernour-
ishment, caloric intake and others. However, the data for these indicators are not entirely
available across time and across countries. Therefore, in our study, our independent vari-
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able is the Food Security Index (FSI). FSI is constructed from 34 unique indicators that
measure these drivers of food security across both developing and developed countries
and aim to assess the food insecurity across three paramount dimensions, namely afford-
ability, availability and quality/safety. This index has two important advantages: (1) it is
collected and estimated for majority countries for a number of years; (2) it captures the
multidimensional nature of food security. The data come from the Economist Intelligence
Unit and are available only for the period from 2012 to 2019. We reversed the scores so that
higher values reflect greater levels of food insecurity.

In addition, in our econometric model we include a set of confounding variables that
are shown to be linked to happiness inequality in cross-country empirical research. First, we
include GDP growth to capture the role of economic growth in subjective well-being. Extant
research shows that income is a robust ingredient of life satisfaction [31]. We also include
the Democracy Index from the Polit V project, as there is evidence that democratization may
be correlated with subjective well-being [32]. Apart from GDP growth and democratization,
following extant research on life satisfaction, we control for government size, proportion
of women in parliament, philanthropy rates and corruption, as these variables have been
correlated to life satisfaction in cross-country research ([33-35]). The summary statistics
for our main variables used in this study are reported in Table 1. For example, the average
global level of life satisfaction in our sample is 5.5 points, while the average GDP growth
rate is 3.4%. At the same time, mean value of female representation in parliament is 23.2%
and the average global social capital level (proportion of national population that helped
strangers) is 48.9%.

Table 1. Summary statistics.

Variable

Description Mean Std. Dev. Min Max

Life satisfaction index

Life satisfaction Source: World Happiness Report 5.516 1.178 2.688 7.858
. . Food (in)security
Food insecurity Source: Economist Intelligence Unit 42.301 17.643 105 81.6
GDP growth, %
GDP growth Source: World Bank 3.462 3.235 —27.994 25.163
Government size Government final consumption as % of GDP 15.499 5.133 3588 30.003
Source: World Bank
. Democracy index
Democracy index Source: Polit V project 4.467 5.942 -10 10
. . Proportion of women in parliament
Women in parliament Source: World Bank 23.230 11.971 0 63.8
CPI Corruption perception 1nd§x 43.782 20.159 1 9
Source: Transparency International
Social capital Proportion of population that helped stranger, % 48.931 12.737 16 81

Source: KAF foundation

To assess the relationship between food insecurity and life satisfaction, we estimate
the following regression model:

LS;; = B0 + Bq FSIi¢ + Bx Xit + uje 1)

where LS is life satisfaction in country i at year t, FSI is food insecurity index, X is a
vector of control variables and u is an error term. We estimate Equation (1) using several
estimation techniques: ordinary least squares (OLS) regression, fixed effects (FE) estimator,
generalized least squares (GLS) approach and instrumental variable two-stage least squares
(IV 25LS) method. The use of a wide range of methods allows us to take into account various
problems that may be associated with the panel data: causality, unobserved characteristics
and presence of influential observations.
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3. Results

The baseline results are reported in Table 2. Figure 1 reports the visual association
between food insecurity and life satisfaction for the year 2019. As it can be seen, there is a
strong negative correlation between food insecurity and subjective well-being.

Table 2. Main results: ordinary least squares (OLS) regression estimates.

I 11 111 v v VI VII
Food insecurity —0.055 —0.056 —0.056 —0.055 —0.054 —0.051 —0.052
(44.83) *** (42.65) *** (36.60) *** (34.82) *** (33.37) *** (19.95) *** (20.12) ***
GDP growth 0.018 0.016 0.018 0.017 0.015 0.017
(2.16) ** —1.54 (L.71)* —1.61 —1.46 —1.65
Government size —0.001 —0.002 —0.007 —0.009 —0.007
—-0.12 —-0.41 -1.3 (1.65) * —1.28
Democracy index 0.012 0.01 0.008 0.008
(2.67) *** (2.23) ** (1.75) * (1.78) *
Women in parliament 0.009 0.009 0.008
(3.40) *** (3.09) *** (2.85) ***
CPI 0.004 0.002
(1.75) * —0.88
Social capital 0.006
(2.94) ***
Constant 7.806 7.785 7.795 7.713 7.558 7.33 7.159
(141.54) *** (139.44) *** (59.83) *** (58.37) *** (52.58) *** (34.99) *** (32.36) ***
R? 0.66 0.66 0.66 0.66 0.66 0.66 0.66
N 823 816 804 801 795 795 762

Notes: t-statistics are reported in parentheses; food insecurity is the food insecurity index; GDP growth is annual GDP growth; government
size is government final consumption expenditure as % of GDP; CPI is corruption perception index; the control variables are lagged to
reduce the effect of reverse causality * p < 0.1; ** p < 0.05; ** p < 0.01.

Life satisfaction

T
0 20 40 60 80
Food insecurity

L] — Fitted values

Figure 1. The scatterplot between food insecurity and life satisfaction.

Column 1 reports a bivariate association between food insecurity and life satisfaction.
As anticipated, people in countries with higher levels of food insecurity risks are less likely
to be satisfied with their lives. A one standard deviation increase in food insecurity index
is associated with nearly one standard deviation decrease in life satisfaction index. We
include GDP growth in column 2. As expected, GDP growth is positive and significant,
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while food insecurity retains its negative sign. We further include in a stepwise manner
government size (column 3), democracy (column 4), women in parliament (column 5), CPI
(column 6) and social capital (column 7). The coefficient for food insecurity is quantitatively
and qualitatively not affected across all specifications. The results in Table 2 suggest that
food insecurity is negatively associated with life satisfaction. Turning to control variables,
the following noteworthy findings are discovered:

- Inline with related literature, democracy is associated with higher levels of life satis-
faction [32]. The capacity of a democratic government to deliver public services more
efficiently is instrumental to increase subjective well-being [36].

- Greater political empowerment of women enhances life satisfaction. Indeed, research
has shown that female parliamentarians are both directly and indirectly related to life
satisfaction via education spending [37], welfare spending [38], quality of health [39]
and others [40].

- Other things being the same, life satisfaction is higher in countries with higher levels
of social capital, proxied by the proportion of the population that helps strangers.
Moving from the country with the lowest to the highest levels of social capital, we see
increases in life satisfaction by slightly less than a half-standard deviation.

- At the same time, we found that government size is insignificantly related to life satis-
faction in our sample, which is similar to the correlations documented in Obydenkova
and Salahodjaev [41].

On the other hand, Table 2 reports the preliminary results from pooled regression
estimates. Therefore, the estimates may be affected by time trends, regional similarities and
other aspects that are not captured by the mean regression estimator. We attempt to address
these problems in Table 3. In column 1, we estimate Equation (1) by controlling for time and
region fixed effects. For example, Figure 1 suggests that countries from the same region tend
to be clustered together. The results suggest that the coefficient for food insecurity remains
negative and significant, even though its quantitative effect has decreased. Apart from that,
life satisfaction may be affected by unobserved characteristics across countries, such as
historical legacies or geography, that could not be adequately captured by time-varying
variables. Therefore, to address this problem we rely on fixed effects regression estimator.
Finally, in column 3, we rely on the generalized least squares (GLS) estimator, as the data
may suffer from heteroskedasticity or serial correlation. Again, food insecurity remains
negative and significant across all methods applied in Table 3.

Another problem with the estimation techniques used above is the potential problem
of endogeneity driven by omitted variable bias or reverse causality. In the mean regression
analysis, we conjecture that food (in)security is the driving force of life (dis)satisfaction.
However, other factors may influence both food insecurity and subjective well-being. For
example, civil conflicts are correlated with both hunger and life satisfaction [42]. Related
literature uses climate shocks and natural disasters as instruments for food insecurity [8,43].
For example, Niles and Salermo [44], using data from nearly 5300 households across 15 na-
tions, found that those affected by natural disaster were 1.7 times more likely to report food
insecurity. Smith and Frankenberger [4] reported that foods recorded in Bangladesh in 2014
had significant negative effect on household food security. Therefore, we use a proportion
of the population affected by natural disasters (X1) and all damages and economic losses
directly or indirectly related to the disaster as % of GDP (X2). The data come from EM-DAT
natural disasters dataset. We estimate a 2SLS regression and present the findings in Table 4.
The first stage coefficients suggest that the proportion of the population affected by natural
disasters positively and significantly predicts food insecurity, while economic costs of natu-
ral disasters is insignificant. The first stage F-statistics exceeds that threshold level of 10,
suggesting that our instruments are correctly used in our empirical modeling. The second
stage results further confirm the strength of our baseline results. If causal, a one standard
deviation increase in instrumented food insecurity decreases life satisfaction by 0.8 points
(slightly less than one standard deviation). Turning to the control variables, we found that
democracy, representation of women in parliament and social capital are positively related
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to life satisfaction. At the same time, GDP growth, government size and corruption are
insignificant in our model.

Table 3. Main results: fixed effects and generalized least squares estimates.

| 1I II1
Food insecurity —0.027 —0.014 —0.047
(7.40) *** (2.71) *** (29.81) ***
GDP growth 0.024 0.029 0.009
(2.24) ** (2.45) ** —1.54
Government size 0.005 —0.023 —0.01
—0.76 —1.02 (2.85) ***
Democracy index —0.009 —0.011 0.006
(1.82) * —0.59 (1.90) *
Women in parliament 0.005 0.001 0.01
(1.97) ** —0.16 (6.95) ***
CPI 0.014 0.01 0.007
(6.74) *** —1.56 (4.90) ***
Social capital 0.012 —0.001 0.005
(6.00) *** —0.41 (4.73) ***
Constant 5.358 6.064 6.816
(20.44) *** (12.80) *** (48.98) ***
R? 0.76 0.1
N 762 762 762
Notes: Time and region fixed effects Fixed effects GLS

Notes: t-statistics are reported in parenthesis; food insecurity is the food insecurity index; GDP growth is annual
GDP growth; government size is government final consumption expenditure as % of GDP; CPI is corruption
perception index; the control variables are lagged to reduce the effect of reverse causality * p < 0.1; ** p < 0.05;
*3%3%

p<0.01.

Table 4. Main results: instrumental variable two-stage least squares estimates.

I II
Food insecurity —0.051 —0.045
(6.17) *** (2.35) **
GDP growth 0.012
—0.68
Government size —0.004
—0.37
Democracy index 0.009
(1.78) *
Women in parliament 0.008
(2.65) ***
CPI 0.006
—0.53
Social capital 0.005
(2.08) **
Constant 7.648 6.691
, (22.07) *** (5.16) ***
R 0.65 0.66
N 823 762

Panel A: First stage
Dependent variable: FSI

X1 95.837 41.847
(4.49) **+ (3.42) ***
X2 —0.404 —2.397
—0.14 —1.45
R? 0.02 0.68
F-stat 10.3 203.13

Notes: t-statistics are reported in parenthesis; food insecurity is food insecurity index; GDP growth is annual GDP
growth; government size is government final consumption expenditure as % of GDP; CPI is corruption perception
index; the control variables are lagged to reduce the effect of reverse causality; * p < 0.1; ** p < 0.05; *** p < 0.01.
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Finally, we revisit our main results reported in Table 2 for different regions in Table 5.
We explore the relationship between food insecurity and life satisfaction for East Asia and
Pacific (column 1), Europe and Central Asia (column 2), Latin America and Caribbean
(column 3) and the rest of the world (column 4). Again, the results show that across various
regions food security is negatively linked to life satisfaction.

Table 5. Robustness check: sub-regions.

I II III 1AY
Food insecurity —0.029 —0.024 —0.048 —0.042
(3.52) *** (4.02) *** (7.04) *** (8.62) ***
GDP growth —0.093 0.054 0.058 —0.008
(1.86) * (3.84) *** (2.97) *** -0.59
Government size 0.009 0.014 0.027 0.004
—0.67 -1.39 —1.45 —0.52
Democracy index 0.006 —0.048 0.017 —0.01
—0.57 (5.23) *** —0.52 —1.36
Women in parliament 0.023 0.011 0.006 —0.008
(2.33) ** (2.39) ** (1.84)* (2.38) **
CPI 0.004 0.026 0.002 0.005
—0.54 (8.00) *** —0.45 —0.93
Social capital 0.01 0.008 —0.001 0.004
(2.42) ** (2.17) ** -0.12 -1.13
Constant 6.046 4.704 7.169 6.701
(10.00) *** (13.58) *** (12.74) *** (11.74) **+*
R? 0.8 0.79 0.56 0.56
N 94 237 146 285
Regions East Asia and Pacific Europe and Central Asia Latin America and Caribbean Rest of the World

Notes: f-statistics are reported in parenthesis; food insecurity is the food insecurity index; GDP growth is annual GDP growth; government
size is government final consumption expenditure as % of GDP; CPI is corruption perception index. The control variables are lagged to
reduce the effect of reverse causality; * p < 0.1, ** p < 0.05; *** p < 0.01.

4. Conclusions

We consider this study as a preliminary attempt to investigate the link between food
insecurity and life satisfaction at a macro-social level, but further investigations in this area
are required. Earlier studies have attempted to explore this relationship at the individual
level using specific demographic groups. The data from 105 countries over the period
2012-2019, including food insecurity in life satisfaction regression, indicated that life satis-
faction decreased with higher levels of food insecurity. Furthermore, resolving the problem
of potential endogeneity of food insecurity, we further document that food insecurity has
a causal negative effect on subjective well-being. In particular, a one standard deviation
increase in instrumented food insecurity decreases life satisfaction by 0.8 points (slightly
less than one standard deviation).

Moreover, our results show that improvements in gender equality, for example, in
representation of women in parliament, also has a positive link to life satisfaction. Thus,
improvements taking place in the agriculture sector of developing countries aimed at in-
creasing food security should go along with improvements in gender equality. For example,
increase in availability of agricultural credits for women, educational programs for female
rural entrepreneurs and greater involvement of women in community management should
have an effect not only on sustainable agriculture, but also on societal well-being.

Our findings further have a number of policy implications. First, the possible effect
of food insecurity on life satisfaction can operate through the extension of the human
capital framework, which has been documented in extant research. Food insecurity can
affect various aspects of health outcomes [45], such as hypertension and diabetes [46]. For
example, Jones [47], using data from 149 nations, found that food insecurity is related
to poor mental health and specific psychosocial stressors. Therefore, improving the food
security of households in developing countries is an important aspect to increasing not only
subjective well-being, but also fostering human capital accumulation. In turn, this would
have a positive effect on productivity. Second, policymakers should consider disaster
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preparedness and mitigation as a useful tool to reduce hunger risks and to improve life
satisfaction. While natural disasters lead to greater migration and poverty, our results
further suggest that natural disasters are causal to food insecurity and hunger across
developed and developing countries. Therefore, the attainment of sustainable development
agendas should take into account the negative consequences of natural disasters.

There are several ways our results could be extended by prospective studies. Our
research has focused on the self-reported life satisfaction effects of food security. Apart
from life satisfaction, food security may be an important antecedent of health outcomes at
cross-country levels. Furthermore, it may be important to explore the link between food
security and various human capital measures and Sustainable Development Goals.
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