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ABSTRACT

This paper investigates the effect of food price inflation
on the public health improvement as measured in terms
of life expectancy, infant mortality rate, under five
mortality rate and neonatal mortality rate in six selected
African countries with high misery index for the period
from 2000 to 2020. The Augmented Mean Group and
Common Correlated Estimation Mean Group were used to
determine the effect, as well as Westerlund Cointegration
tests. Our findings revealed that rising food prices have
a significant detrimental effect on nourishment and
consequently lead to higher levels of infant under five
and neonatal mortality while reducing the expected life
expectancy in the African countries. High food price
inflation also has a long run effect on public health. The
implication of the result shows that with high rate of food
prices coupled with poor child health, the Sustainable
Development Goals target of ending preventable deaths
of newborns and children under age of 5, and the aim of
having a neonatal mortality rate of 12 or fewer deaths
per 1,000 live births, and an under-five mortality rate of
25 or fewer deaths per 1,000 live births, by 2030 may
not be realistic. Therefore, African Governments should
gear up efforts towards reducing food price inflation,
improving health expenditure, per capita income and
enabling environment for safe sanitation, especially for
pregnant women and little children. Also, Governments
should create enabling environment for sanitation and
access to safe drinking water.
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1. INTRODUCTION

Since the dawn of humanity, ensuring healthy lives, promoting well-being at all ages
and reduction of child mortality have been at the center of health debate in literature.
Governments both in the developed, emerging and developing economy, health care
professionals, and policymakers all over the world have expressed a strong desire to
reduce the global occurrence of childhood mortality and improve public health of its
citizens. This attention has not only spread to the international level but has also resulted
in the development of effective interventions to reduce child mortality among children
under the age of five, before the first 28 days and infant between 1990 and 2015, as well
as between 2015 and 2030, as outlined in the United Nations’ Millennium Development
Goals (MDGs) and Sustainable Development Goals (SDGs), respectively (Bao, Tao,
Afzal & Dordiincii, 2022; Fadnes, @kland, Haaland & Johansson, 2022). Understanding
the importance of child health therefore led the United Nation in 2015 to include it as one
of its important targets, Goal 3.2 of the Sustainable Development Goals, calls for an end
to preventable deaths of newborns and children under age 5, with all countries aiming to
have a neonatal mortality rate of 12 or fewer deaths per 1,000 live births, and an under-
five mortality rate of 25 or fewer deaths per 1,000 live births, by 2030.

However, after a historic low level in the early 2000s, global food prices surged
upwards to bring about the global food crisis of 2008 (Woldemichael, Kidane
& Shimeles, 2017). As a result, Usman, Mekonnen, Kornher, and Braun (2021)
opined that high and increasing food prices can generate an immediate threat
to the security of a household’s food supply, thereby undermining population
health. In Africa, for example, interstate policies are dragging some countries
into further food price increase and economic discomfort. For example, in the
recent time, the World Bank has advised the Nigerian economy to increase tax
and remove fuel subsidy at the expense of the mass poor who do not have enough
resources to feed their households.

Inflation is rising around the world. In sub-Saharan Africa, one item is driving the
trend more than others: food prices. Food accounts for roughly 40 percent of the
region’s consumption to correct measure of goods and services used to measure
consumer price index (CPI) inflation. Food inflation increased throughout 2019,
on average, across 20 countries in the region where monthly food price data are
available. On a global scale, the recent increase in food inflation is attributed to
rising oil prices (which raise fertilizer prices and transportation costs), droughts
and export restrictions imposed by some major food exporters and stockpiling
in some countries. In addition, pandemic containment measures disrupted
production and imports of seeds and fertilizers and caused labor shortages during
planting seasons (Eng. et al, 2022; Cassidy-Vu, Way & Spangler, 2022).

The continuous increase in inflation coupled with high rate of unemployment
has placed some African countries among miserable countries in the world. The
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misery index is intended to evaluate the level of economic pain experienced by
ordinary people because of the threat of (or actual) joblessness paired with rising
living costs. However, since unemployment and inflation are both considered
detrimental to one’s economic well-being, their combined value is useful as
an indicator of overall economic health. In Africa, the Hapkins misery index,
an economic indicator that helps determine how the average citizen is doing
economically, ranked Nigeria first with high rate of unemployment leading
to their misery, followed by South Africa and then Egypt as the third. Rising
inflation and unemployment have a detrimental effect on children’s outcomes
(Kessler & Hevenstone, 2022).

It is a pity that despite efforts put in place by government of most African
countries to ensure healthy life, Africa still recorded the poorest in terms of life
expectancy at birth with average life expectancy of 63 years for male, and 66 years
for female as compared to the world expected life expectancy of 71 years and
75 years. However, for Asia, Europe, North America, South America, Oceania,
and Antarctica, the life expectancy is 72 years for men and 76 for women, 75
years for men and 81 for women, 75 years for men and 81 for women, 73 years
for men and 79 for women, 76 years for men and 80 for women, and 73 years
for men and 79 for women, respectively. The average life expectancy for each
of these continents is bigger than the global average. Also, African continent
has the highest mortality rate in terms of infant, under-five and neonatal with
declining infant, under-five and neonatal mortality rates and increased the life
expectancy (WDI, 2022).

High and increasing food prices can generate an immediate threat to the security
of a household’s food supply, thereby undermining population health, slowing
down human development, and lowering labor productivity for the economy in
the long term. Understanding the effect of a food crisis on nutrition and health
is therefore critical for the development of public policies and social programs
to help vulnerable groups of individuals, households, and countries alike.
Therefore, this paper investigates the effects of food price inflation on public
health improvement in Africa using top six African countries with high misery
index. The paper contributes to the literature in the following areas. First, the
application of second-generation econometrics techniques (Augmented Mean
Group (AMG), Common Correlated Mean Group (CCEMG) and the Westerlund
cointegration test to estimate the relationship between food price inflation and
public health improvement in Africa. Second, among African nations with high
misery indices, this study adds to existing literature on food inflation and child
health.
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Aside from the introduction, the rest of the paper is structured as follows: The
data and methodology employed is presented in section 2, Empirical results are
discussed in section 3, while conclusion and policy implication are addressed in
section 4.

2. MATERIALS AND METHODS

2.1. Data

The study sample is made up of the top six African countries with high misery
index, namely, Nigeria, South Africa, Egypt, Angola, Mauritius, and Mali. The
study period is from 2000 to 2020. The variables of interest include food price
inflation, under-five mortality, infant mortality, neonatal mortality, access to safe
sanitation, life expectancy, GDP per capita and government health expenditure.
The World Bank’s cross-country data-base of inflation was used to obtain
information on food consumer price inflation. The World Bank’s database of
global development indicators was used to obtain information on under-five
mortality, infant mortality, neonatal mortality, access to safe sanitation, life
expectancy, GDP per capita, and government health spending.

2.2. Methodology

The model by Lee, Lee, Lim & Park (2016) is adopted for this study with a slight
modification. Therefore, to examine the effect of food price inflation on public
health improvement in Africa we specify the following functional form model:

CH = f(FCPI,PKY,ASA,,GHE) (1)

Where: CH represents child health measured by under-five mortality, infant
mortality, neonatal mortality, and life expectancy, FCPI, represents food
consumer price inflation, PKY stands for GDP per capita, ASA means access
to sanitation, while GHE represents government health expenditure. Although,
the paper seeks to investigate the effect of food price inflation on child health,
per capita income, access to sanitation and government health expenditure are
added as control variables as supported by Lee et al, (2016). Equation (1) is
transformed into an econometric log form as specified bellow:

CHt =a,+ alF CPIl.t + azPKYit + aSASAI_[ +a 4GHE” +€, (2)
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In logarithm form, equation 2 is re-specified as:

logCH, = o, + ot logFCPI, + a,logPKY, + o, logASA, + o, logGHE , + €, 3)
A priori, we expect food price to have positive effect on infant mortality rate,
under five mortality and neonatal mortality while the relationship should be
negative with life expectancy at birth. All variables are logged to reduce the
standard error.

2.3. Estimation Techniques

2.3.1. Preliminary Estimation and Cross-Sectional Dependence

The theoretical literature on panel data time series econometrics began with the
first generation econometric methods consisting of unit root tests, cointegration
tests, and empirical estimations, which assume that panel members are cross
sectionally independent (Im, Pesaran & Shin, 2003; Maddala & Wu, 1998;
Pedroni, 1999, 2004) However, Panel-data models tend to have substantial
cross-sectional dependence in the errors, which can also arise owing to the
presence of common shocks and non-observable components that eventually
become component of the error term, spatial dependence, and idiosyncratic
pairwise dependence in the interruptions with no particular pattern of common
components or spatial dependence, according to the growing panel-data
literature. (De Hoyos & Sarafidis, 2006). Hence, we employed the Breusch and
Pagan (1980) LM test, Pesaran (2004) scaled LM test, Pesaran (2004) CD test,
and Baltagi, Feng and Kao (2012) bias-corrected scaled LM test for testing the
presence or absence of cross-section in this paper. The four tests were used to
compare the null hypothesis of no cross-sectional dependence to the alternative
hypothesis, presented in equations 4 and 5.

H :774./. =cor(‘v’”,‘v’ﬂ)=0 fori=j (4)

0

H:y,= cor(Vn,Vﬁ);tO fori#j (5)

2.3.2. Slope Homogeneity Test

The presence of slope homogeneity among the variables employed is another
essential consideration. Failure to test for the presence or absence of something
could lead to a false result. We use the Pesaran and Yamagata (2008) slope
heterogeneity test to avoid the unwarranted conclusion that large economic
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shocks identified in one country’s variable do not immediately imply the existence
of heterogeneity of slopes in the variables of another country based on the
standardized version of the Swamy (1970) homogeneity test. The modification
test is calculated as follows:

A N A A ’ , . A ~
S, = g(pi -p.)Z, /;2 {(p-0,) (6)

Where. is the pooled estimated ordinary least square estimate, represents pooled
estimator for weighted fixed effect and is the estimator symbol in the equation.

Calculating the regular variance and bias statistics of the adjusted version of the
specified equation in 6 is calculated using equations 7 and 8.

. L (NS -
A:sz(i’“ K] (7)

2K
. NS —E(X
Aadijz ’”l—(”) (8)
Varz(f(l_[)

Panel Unit Root Test

In order to avoid spurious regression arising from regressing a non-stationary
series on another non-stationary series, we employ the cross-sectionally
augmented Dickey-Fuller (CADF) panel unit root test of Pesaran (2007) and the
cross-sectionally augmented of Im, Pesaran and Shin (2003) (CIPS) panel unit
root test in determining the stationarity property of the variables employed in this
study. The test statistics for CADF based on Pesaran (2007) is derived from an
error correction model as:

Ah, =B +ah, +bh_ +cAh+e, (9)

Where is the cross-sectional average of lagged levels is the first difference at period
T for the entire panel. Following Pesaran (2007), the CADF is computed as:

ARG h
CADF,=t(N,T)=———"— (10)
#(h_G.h_ )

i—1 " w -1
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The CIPS statistics is calculated from equation 14 and specified as:

N
CIPS = %ZCADFi (11)

i=1

Westerlund Cointegration Test

We further test for the existence of a long-run relationship among the variables. To
achieve this, we employ Westerlund (2007) panel cointegration test that is robust
to challenges associated with cross-sectionally dependent panel data collections.
The test is conducted under the null hypothesis of no long run relationship
between food price inflation and public health improvement. This study carried
out a total of two panel tests (p-tau and p-alpha) and two group-mean tests (g-tau,
g-alpha respectively. The test is computed from error correction model as:

AZ, =pm+n(Z,, oy, )+ ZnAZ +27,,Ay,t,+8,f (12)

ql

Where, represents the deterministic component of the equation, whereas pi and
qi are the lag lengths and lead orders in the equation which vary among the
different cross-sections in the panel. The panel statistics and mean group test
statistics are calculated using equation 13 and 14 respectively as follows:

8N 4 SE( )(13)

=—Z (1) (14)

Where we assume as the error correction estimates, and means the standard error
associated with .

The panel statistics are obtained through equation 15 and 16:

A

P =g 1)

P_,=Té (16)
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3. RESULTS

3.1. Descriptive Analysis

Table 1 presents the summary statistics of all the variables used. The average
life expectancy in Nigeria, South Africa, Egypt, Algeria, Mauritius, and Mali
is 50.71 years, 58.46 years, 70.37 years, 74.48 years, 73.23 years, 54.66 years,
and 63.66 years, respectively. Algeria has the longest average life expectancy
of 77.07 years, followed by Mauritius 74 years and 9 months and South Africa
72.68 years. Nigeria has the shortest average life expectancy of 55.06 years. This
was expected given that the nation is one of the poorest nations with adequate
access to healthcare and is ranked low in terms of health outcomes.

The under-five mortality rate (the likelihood that a child born in a certain year
or period would pass away before turning five) has a mean value for Nigeria,
South Africa, Egypt, Algeria, Mauritius, and Mali of 87.69, 39.75, 25.01, 25.24,
15.53, 77.93, and 44.69, as shown in Table 1 below. Nigeria has the highest
average rate of under-five mortality (87.69 per 1000 live births). Then comes
Mali (77.93). Nigeria also has the greatest maximum value, 110.00, with Mali
coming in second with 101.50. Mauritius, out of the chosen nations, has the
lowest rate of under-five mortality (18.80 per 1000 live births).

Surprisingly, Mali and Nigeria continue to lead the list of nations with a high
infant mortality rate, with a respective infant death rate of 187.20 for Mali and
183.10 for Nigeria. The highest average infant mortality rate, however, of 141.86,
was found in Nigeria. With 16.60, Mauritius has the lowest number, nevertheless.
In terms of neonatal mortality, which is defined as passing away during the first
28 days of life, Mali has the highest mean of infant deaths occurring before the
age of 28, with 39.42, followed by Nigeria with 39.20. The highest number of
neonatal deaths was likewise noted in Mali (50.70), followed by Nigeria (46.30).
With 12.40 and 14.90 respectively, Mauritius and South Africa have the lowest
scores.

In most African countries, government health spending continues to have a
significant impact on health outcomes and the economy. As seen, Nigeria, South
Africa, Egypt, Algeria, Mauritius, and Mali have the average health expenditures
of $3.56 billion, $8.37 billion, $4.91 billion, $5.07 billion, $4.45 billion, and
$4.54 billion, respectively. The greatest mean value is $8.37 billion, recorded in
South Africa. The country with the highest government health spending is South
Africa, with $9.12 billion, followed by Algeria ($7.10 billion) and Mauritius
($6.25 billion). Nigeria recorded the lowest amount ($5.05 billion) for public
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health spending. This represents one of the factors contributing to the nation’s
poor performance in terms of health outcomes.

During the study period, Mali had the highest mean value for access to safe
sanitation (40.83), followed by Nigeria (22.16). Egypt and Mauritius had the
lowest mean values for access to safe sanitation (3.62 and 4.98, respectively).
The highest value was again found in Mali at 49.18, followed by Nigeria at 24.12,
while the lowest value was recorded in Egypt and Mauritius at 6.00 and 7.18,
respectively. South Africa ($6112.63), Mauritius ($7681.81 billion), and Mali
($654.08 billion) have the highest mean GDP per capita values, respectively.
Mauritius had the highest GDP per capita at ($11208.34 billion), followed by
South Africa ($8810.25) and Algeria ($5592.22). Among the nations with high
misery indices that were chosen, Mali had the lowest maximum GDP per capita
($894.80).

Table 1: Descriptive analysis of variables

Country Mean Std. Dev Min Max

Life Expectancy

Nigeria 50.71 2.83 46.27 55.06
South Africa 58.46 4.15 53.44 64.48
Egypt 70.37 1.12 68.60 72.16
Algeria 74.48 1.99 70.64 77.07
Mauritius 73.23 1.05 71.66 74.88
Mali 54.66 3.59 48.07 59.74
Panel 63.66 9.80 46.27 77.07
Under-five mortality rates

Nigeria 87.69 11.13 72.63 110.00
South Africa 39.75 8.82 27.30 48.30
Egypt 25.01 6.18 16.70 37.20
Algeria 25.24 4.68 18.53 33.90
Mauritius 15.53 1.10 14.50 18.80
Mali 77.93 13.29 58.53 101.50
Panel 44.69 29.13 14.30 110.00
Infant Mortality Rate

Nigeria 141.86 20.48 114.40 183.10
South Africa 55.30 18.57 33.90 79.40

Egypt 30.19 8.16 19.60 48.60

Algeria 29.44 5.49 22.80 39.70

Mauritius 13.53 1.04 12.50 16.60

Mali 133.47 30.00 90.40 187.20
Panel 67.29 54.16 12.50 187.20

http://www.ae.ef.unibl.org/ 175


http://www.ae.ef.unibl.org/

Joseph Afolabi Ibikunle et al. Food inflation and child health in Africa...

Country Mean Std. Dev Min Max
Neonatal Mortality

Nigeria 39.20 3.13 35.60 46.30
South Africa 11.94 1.30 10.15 14.90
Egypt 15.98 3.69 10.02 22.30
Algeria 17.85 2.20 14.43 21.00
Mauritius 9.86 0.81 8.89 12.40
Mali 39.42 5.05 30.07 50.70
Panel 22.38 12.71 8.89 50.70
Food Consumer Price Inflation

Nigeria 12.89 6.24 2.13 28.58
South Africa 6.96 4.04 1.37 17.39
Egypt 11.62 8.76 -0.20 38.66
Algeria 4.05 3.27 -2.10 12.95
Mauritius 5.18 4.09 0.72 15.84
Mali 2.13 5.52 -7.00 13.01
Panel 7.14 6.77 -7.00 38.66
Government Health Expenditure

Nigeria 3.56 0.63 2.49 5.05
South Africa 8.37 0.54 7.46 9.11
Egypt 491 0.40 4.13 5.63
Algeria 5.07 1.36 3.23 7.10
Mauritius 4.45 1.13 2.89 6.25
Mali 4.54 0.65 3.67 5.47
Panel 5.15 1.74 2.49 9.12
Access to Safe Sanitation

Nigeria 22.16 1.43 19.54 24.12
South Africa 10.44 2.34 6.54 14.27
Egypt 3.62 1.36 1.62 6.00
Algeria 8.45 0.90 7.78 10.51
Mauritius 4.98 1.43 2.71 7.14
Mali 40.83 5.23 32.35 49.18
Panel 15.11 13.25 1.62 49.18
GDP Per Capita

Nigeria 1877.21 775.31 567.93 3098.99
South Africa 6112.63 1633.72 2797.09 8810.93
Egypt 2322.55 918.81 1062.16 3569.21
Algeria 3787.82 1253.83 1740.61 5592.22
Mauritius 7691.81 2461.46 3856.63 11208.54
Mali 654.08 206.69 270.54 894.80
Panel 3741.02 2824.21 270.54 11208.34

Source: Authors’ calculation

176 http://www.ae.ef.unibl.org/


http://www.ae.ef.unibl.org/

(ACE) Acta Economica, Vol. XX, No. 37, 2022 167 - 187

3.2. Test For Cross Sectional Dependence and Slope Homogeneity

Before estimating panel data, two important conditions must be verified. First,
the existence of cross-sectional dependence among the variables. This is to
ensure whether shock in one country’s data is not affected by another country’s
data. Second is the presence of slope homogeneity. This is important because
the failure to do so can lead to incorrect assessment techniques. These tests were
conducted and reported in Table 2 and Table 3, respectively. Based on the test
statistics for the four different tests for the presence of cross-sectional dependence
among the series, the outcome shows that all test statistics were significant at 1%
and 5%, respectively. Consequently, the null hypothesis of no cross-sectional
dependence among the series was rejected. Also, in Table 3, the delta tests for all
the variables were significant indicating the rejection of the null hypothesis of
no presence of slope homogeneity among the variables. The presence of cross-
sectional dependence and slope homogeneity among the variables support the
use of a second-generation econometric techniques that can capture the presence
of cross-sectional dependence and slope homogeneity.

Table 2: Test for Cross-sectional dependence results

Test Statistics and Probability
LE UsM IFM NNM FCPI PKY GHE ASA

Breusch - ) gosax 935 91 kax 212 58%k% 257 91 #H% 22 24%% 220.07F% [12,20%%% 28] ]34%*
Pagan LM
(0.00)  (0.00)  (0.00)  (0.00)  (0.02)  (0.00)  (0.00)  (0.00)

Pesaran 49.24%%% 39 [2%*% 34.9Tkkk 43 5kEE (2D 36.35FEE [G.65FKE 47 49%w*
Scaled LM

0.00)  (0.00)  (0.00)  (0.00)  (0.81)  (0.00)  (0.00)  (0.00)

Bias-
Corrected ~ 49.09%** 38.96%** 34 .83%%* 43 [(Q*** 0.08 36.19%%*  16.90%** 47 34%***
Scaled LM

(0.00)  (0.00)  (0.00)  (0.00)  (0.93)  (0.00)  (0.00)  (0.00)

geDsara“ 17.04%%%  [5.03%%% [3.88%%% [GOI*** 337%%% [474%%% 0094 6Tk

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.35) (0.00)
Note: (i) ***and**denote rejection of the null hypothesis at the 1% and 5% levels, respectively.

(2) The Schwarz Information Criterion (SIC) is the optimal lags used. (3) The probability values
are reported in parentheses.

Source: Authors’ calculation
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Table 3: Test for Slope homogeneity

Test Statistics and
Probability

LE USM IFM NNM FCPI PKY GHE ASA
Delta tilde 2.36%¥* 3 2%** D OBFH* F 4Rk D oTREE G 43Kk 5 QR D @k
(0.00)  (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Delta tilde adj 2.26%**  1.67*% 324%%* D R2**k ] 93** 4 3Qkkk 4 Hk% D 3D¥*
(0.00)  (0.04) (0.00) (0.00) (0.03) (0.00) (0.00) (0.02)
Note: (i) ¥***and** mean rejection of the null hypothesis at 1% and 5%, respectively of no presence

slope homogeneity.
Source: Authors’ calculation

Delta Tests

3.3. Unit Root Test

After verifying the existence of cross-sectional dependency and slope
homogeneity across all the variables used, we move on to determining the
stationarity features of each one. However, several panel unit root tests are used to
identify the stationarity characteristics of variables where there is cross-sectional
dependency. In our analysis we have used the second generation of unit root
tests, CIPS cross-section Im, Pesaran, and Shin (2003), and cross-sectionally
augmented Dickey Fuller (CADF) unit root test, proposed by Pesaran (2007).
We present results of unit root tests in Table 4, and Table 5.

Table 4: Panel unit root test - CIPS cross-section Im, Pesaran, and Shin
(HO: homogenous non-stationary; bi=0 for all 1)

Critical values at

Variable Exogenous variables Test statistics % 5% 10%
LE Constant and trend -1.56 -3.15 -2.86 -2.71
ALE Constant and trend -3.59 -3.15 -2.86 -2.71
U5M Constant and trend -1.67 -3.15 -2.86 -2.71
AUSM Constant and trend -3.44 -3.15 -2.86 -2.71
IFM Constant and trend -1.54 -3.15 -2.86 -2.71
AIFM Constant and trend -3.2 -3.15 -2.86 -2.71
NNM Constant and trend -2.3 -3.15 -2.86 -2.71
ANNM Constant and trend -3.74 -3.15 -2.86 -2.71
FCPI Constant and trend -2.23 -3.15 -2.86 -2.71
AFCPI Constant and trend -3.85 -3.15 -2.86 -2.71
PKY Constant and trend -1.85 -3.15 -2.86 -2.71
APKY Constant and trend -3.25 -3.15 -2.86 -2.71
GHE Constant and trend -2.38 -3.15 -2.86 -2.71
A GHE Constant and trend -3.77 -3.15 -2.86 -2.71
ASA Constant and trend -2.51 -3.15 -2.86 -2.71
AASA Constant and trend -3.61 -3.15 -2.86 -2.71

Source: Authors’ calculation
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Table 5: Panel unit root test — CADF (HO: All panels contain unit roots;
Ha: Some panels are stationary)

Variable Exogenous variables P value Stationarity
LE Constant and trend 0.998 I(1)
ALE Constant and trend 0.000 1(0)
UsM Constant and trend 0.785 I(1)
AUSM Constant and trend 0.002 1(0)
IFM Constant and trend 0.889 I(1)
ATFM Constant and trend 0.001 1(0)
NNM Constant and trend 0.784 I(1)
ANNM Constant and trend 0.000 1(0)
FCPI Constant and trend 0.551 I(1)
AFCPI Constant and trend 0.000 1(0)
PKY Constant and trend 0.473 I(1)
APKY Constant and trend 0.002 1(0)
GHE Constant and trend 0.341 I(1)
A GHE Constant and trend 0.000 1(0)
ASA Constant and trend 0.481 I(1)
AASA Constant and trend 0.001 1(0)

Source: Authors’ calculation

Our analysis confirms that all variables are I(1) and all variables are non-
stationary at the level. In the next iteration we will apply the cointegration test.

3.4. Cointegration Test

We analyze the existence of a long period in the variables under discussion
after confirming that the series are stationary. Although there are other tests for
cointegration, we used the Westerlund (2007) Cointegration test in this paper
since it can accept cross-section dependence and slope homogeneity. Table 6
shows the results of the cointegration test, which showed that the statistics values
for all four tests were significant. These findings suggest that there is a long-
term association between food price inflation and public health improvement
in Africa. We therefore reject the null hypothesis that there is no long-term
relationship between food price inflation and public health improvement in the
countries studied.
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Table 6: Test for cointegration (Westerlund, 2007)

Test Stat Coefficient asym.p-value bootstrap p-value
g-tau -3.857%%* 0.03 0.041
g-alpha -4.462%* 0.00 0.00
p-tau -5.239%* 0.02 0.04
p-alpha -4.345%%* 0.00 0.01

Note: *** and ** mean rejection of the null hypothesis of no cointegration at 1%, and 5%..

Source: Authors’ calculation

4. DISCUSSIONS

Within the panel unit root-testing framework, there are two generations of
tests. The first generation of tests assumes that cross-section units are cross-
sectionally independent and the second generation of panel unit root tests that
relaxes this assumption and allows for cross-sectional dependence (Jain et al,
2021). The second-generation econometric technique was used. The results
of the Augmented Mean Group (AMG) by Eberhardt and Teal (2010) and the
Common Correlated Mean Group (CCEMG) by Pesaran (2007) are presented
together in the table.

Table 7: Regression Results

AMG Techniques CCEMG Techniques

logLE loglFM  logUSM 1ogNNM logLE loglIFM  logU5M  logNNM
logFCPI  -0.005**  0.031%* 0.101** 0.023**  -0.008**  0.002** 0.012** 0.014**
(0.04) (0.08) (0.03) (0.01) (0.02) (0.01) (0.01) (0.00)
logPKY 0.074%**  -0.201*** -0.195%** -0.214*** 0.057**  -0.095%* -0.243*** 0.203***
(0.00) (0.00) (0.00) (0.00) (0.03) (0.02) (0.00) (0.00)
logGHE 0.237**  -0.196*  -0.076%* -0.048%** (.212%**  -0.271%%* -0.042%** -0.139***
(0.02) (0.05) (0.03) (0.00) (0.00) (0.00) (0.00) (0.00)
logASA  0.087**  -0.047*** -0.083*** -0.059*** (.162%***  -0.085%** -0.091*** -0.038***
(0.02) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Note: *** ** gnd * denote significance at 1%, 5% and 10%, respectively.

Source: Authors’ calculation

The effect of food price inflation on life expectancy was negative and significant.
Specifically, as reported, a percentage increase in food price inflation reduces life
expectancy between (0.005% - 0.008%), respectively. The result was significant
for both methods employed at 5%. This implies that food price inflation stands
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as a major determinant of longevity of both males and females life expectancy
in Africa. The findings are supported by Worldernichael, Kidane and Shimeles
(2017), and Bao et al. (2022) who found that increase in food prices positively
affects infant mortality rate and negatively affects life expectancy in developed
and developing countries.

Inflationary food prices raise infant, under-five, and neonatal mortality rates.
Table 7 reveals that 1% increase in food prices increases newborn mortality,
under-five mortality, and neonatal death rates by (0.002 percent - 0.031 percent),
(0.012% - 0.101%), and (0,014% - 0.023%) accordingly. The results were
statistically significant at 1% and 5%, respectively. In the literature, the findings
corroborated the theoretical foundation that an increase in food prices promotes
malnutrition, particularly among the poor, and so impairs child nutrition, leading
to early death. The effect shows that constant food price increase stands as a
detriment to health outcome in Africa. Studies by Arndt, Hussain, Salvucci, &
@sterdal (2016), and Lee et al. (2016), concluded that continuous food price
increase is detrimental to child health and therefore causes a high rate of poor
child health improvement in Africa.

Per capita income enhances average life expectancy at birth and reduces infant,
under-five, and neonatal mortality in Africa, according to both assessment
approaches. According to reports, an increase in per capita income boosts
an individual’s predicted life expectancy in Africa by 0.057 percent to 0.074
percent. The work by Guzel, Arslan & Acaravci (2021), Fadnes et al. (2022),
and Miladinov (2020), confirmed that per capital income improves wellbeing
and ensures longevity in the average life span of individual. Our findings
demonstrated that per capita income lessens the burden of continuous death in
Africa for infant, under-five, and neonatal mortality. In particular, 1% increase in
per capita income lowers mortality rates between (0.095% to 0.201 %). Newborn
mortality rates range from 0.195%t to 0.243%, and neonatal mortality rates
range from 0.203% to 0.214%. Our findings support the outcomes by Cardona
et al. (2022), and Shapira de Walque & Friedman (2021). The result was also
significant at 1% and 5%, respectively. These show that income per capita is an
important factor that determines child health in Africa.

With theoretical expectations, government health spending produces an
acceptable result. The results suggest that government health spending helps
to reduce infant, under-five, and neonatal mortality while also increases
average life expectancy at birth in Africa. As reported, a percentage increase in
government health expenditure raises the life expectancy of individuals in Africa
between 0.237% and 0.212%, respectively. The work by Rahman, Khanam &
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Rahman (2018), and Rancic & Jakovljevic (2016), supported that government
health expenditure raises the average life expectancy at birth in Africa. For
infant mortality, under-five and neonatal mortality, our findings revealed that
a negative and significant relationship exists between government health
expenditure and mortality rate. Specifically, a percentage increase in government
health expenditure reduces mortality rate (0.196% - 0.271%. 0.042% - 0.076%
and 0.139% - 0.048%), respectively for infant, under-five and neonatal in the
selected African region. The findings support the outcomes by Owusu, Sarkodie
& Pedersen (2021). The result was also significant at 1% and 5%, respectively.
These show that in Africa, government health expenditure plays a major role in
terms of child health especially among countries with high misery index.

A priori expectation concerning access to safe sanitation and public health
improvement was confirmed. As reported from the empirical analysis carried
out, access to safe sanitation impacted positively on life expectancy and
helped in reducing the rate of infant, under-five and neonatal mortality in
Africa. Specifically, the provision of safe sanitation by 1% increases average
life expectancy by approximately from 0.087% to 0.162%. This result was
not surprising as the SDGs 6 calls for clean water and sanitation, seeing the
importance of a good environment. The effect was also significant indicating
that safe sanitation plays an important role in the average life expectancy in
Africa. Our findings are in line with studies by Rahman, Rana & Khanam
(2022), and Priiss-Ustiin et al. (2019). As regards child health, the result revealed
that access to safe sanitation reduces infant, under-five and neonatal mortality
by approximately (0.047% - 0.085%, 0.083% - 0.091%, and 0.038% - 0.059%,
respectively. The result was significant for all the variables indicating that access
to safe sanitation plays an important role in child health. Our findings supported
the outcome by Priiss-Ustiin et al. (2019), and Revilla & Ram (2021).

5. CONCLUSIONS

The issue of growing food prices has posed a substantial danger to global health
development in recent years. While SDG 3.2 calls for increased life expectancy
and lower rates of newborn, under-five, and neonatal mortality, the cost of
calories and food continues to rise, creating a barrier to individual well-being
in Africa. This study evaluates the influence of continuous food price increase
on public health improvement from 2000 to 2020 in six African countries with
high misery indexes. Second-generation econometrics approaches were used to
analyze the data. According to our results, increase in food prices reduces life
expectancy and increases infant, under-five, and neonatal mortality. Government
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health spending, income per capita and access to adequate sanitation promote
public health by reducing the rate of infant, under-five and neonatal mortality, and
extends the life expectancy of the African’s citizen. In addition, there is a long-
term cointegration between food price inflation and public health improvement
in Africa. Continuous food price inflation therefore stands as a detriment towards
achieving good health in Africa. As a result, African governments should
develop a policy to stabilize or reduce food prices to the bare minimum, ensuring
that households have access to and can afford food. This will contribute to a
reduction in malnutrition rates and provide parents with hope for their children.
Safe sanitation should be provided as part of effective environmental sanitation
activities. Because health is regarded as a source of prosperity, the government
should invest more in the health industry. Households should be provided with
wages that are adequate for their jobs, allowing them to meet the demands of
their families with their take-home pay. If African countries are to meet the
SDGs’ aim of decreasing mortality rates to the bare minimum and improving
the life expectancy by 2030, these recommendations must be implemented.
Otherwise, higher food inflation would aggravate the situation in countries
already experiencing food insecurity and shortages, disproportionately affecting
poor households and hence reduce life expectancy and increase mortality rate of
children.

Implications

The outlook is highly uncertain. Food inflation and CPI inflation could ease if
commodity prices ease, and pandemic-induced global supply chain disruptions
resolve. However, high food inflation could persist if inflation expectations
become de-anchored or supply chain disruptions continue. Average inflation
across the region is expected to edge up in 2021 before easing next year depending
on commodity prices and the resolution of supply-demand mismatches. Higher
food inflation would worsen the situation for the countries already facing food
insecurity and shortages with a disproportional impact on poor households. The
number of undernourished persons in the region is projected to increase by 20
percent in 2020, to 264 million people.

Conflict of interests

The authors declare there is no conflict of interest.

http://www.ae.ef.unibl.org/ 183


http://www.ae.ef.unibl.org/

Joseph Afolabi Ibikunle et al. Food inflation and child health in Africa...

REFERENCES

Arndt, C., Hussain, M. A., Salvucci, V., & @sterdal, L. P. (2016). Effects of food price
shocks on child malnutrition: The Mozambican experience 2008/2009. Economics
& Human Biology, 22, 1-13. DOI: 10.1016/j.ehb.2016.03.003

Baltagi, B. H., Feng, Q., & Kao, C. (2012). A Lagrange Multiplier test for cross-sectional
dependence in a fixed effects panel data model. Journal of Econometrics, 170(1),
164-177. DOI: 10.1016/j.jeconom.2012.04.004

Bao, W., Tao, R., Afzal, A., & Doérdiincii, H. (2022). Real Estate Prices, Inflation, and
Health Outcomes: Evidence From Developed Economies. Frontiers in Public
Health, 10. DOI: 10.3389/fpubh.2022.851388

Breusch, T. S., & Pagan, A. R. (1980). The Lagrange multiplier test and its applications
to model specification in econometrics. The Review of Economic Studies, 47(1),
239-253.

Cardona, M., Millward, J., Gemmill, A., Jison Yoo, K., & Bishai, D. M. (2022). Estimated
impact of the 2020 economic downturn on under-5 mortality for 129 countries.
Plos one, 17(2), DOI:10.1371/journal.pone.0263245

De Hoyos, R. E., & Sarafidis, V. (2006). Testing for cross-sectional dependence in panel-
datamodels. Thestatajournal, 6(4),482-496.DOI:10.1177/1536867X0600600403

Eberhardt, M., & Teal, F. (2010). Productivity analysis in global manufacturing
production. Econometrics 142(1), 50-93. Economics Series Working Papers 515.
Oxford, UK: University of Oxford, Department of Economics.

Eng, C. W, Lim, S. C., Ngongo, C., Sham, Z. H., Kataria, I., Chandran, A., & Mustapha, F.
L. (2022). Dietary practices, food purchasing, and perceptions about healthy food
availability and affordability: a cross-sectional study of low-income Malaysian
adults. BMC Public Health, 22(1), 1-9. DOI:10.1186/s12889-022-12598-y

Fadnes, L. T., Okland, J. M., Haaland, @. A., & Johansson, K. A. (2022). Estimating
affect of meals selections on life expectancy: A modeling research. PLoS Med,
19(2). DOI: 10.1371/journal.pmed.1003889

Guzel, A. E., Arslan, U., & Acaravci, A. (2021). The impact of economic, social, and
political globalization and democracy on life expectancy in low-income countries:
are sustainable development goals contradictory? Environment, Development and
Sustainability, 23(9), 13508-13525. DOI: 10.1007/s10668-021-01225-2

Im, K. S., Pesaran, M. H., & Shin, Y. (2003). Testing for unit roots in heterogeneouspanels.
Journal of Econometrics, 115(1), 53—74. DOI:10.1016/S0304-4076(03)00092-7

Jain, M., Sharma, G. D., Goyal, M., Kaushal, R., & Sethi, M. (2021). Econometric
analysis of COVID-19 cases, deaths, and meteorological factors in South Asia.
Environmental Scienceand Pollution Research, 28(22), 28518-28534. DOI:
10.1007/s11356-021-12613-6

Kessler, D., & Hevenstone, D. (2022). The impact of unemployment benefits on birth
outcomes: Quasi-experimental evidence from European linked register data. PloS
one, 17(3). DOI:10.1371/journal.pone.0264544

184 http://www.ae.ef.unibl.org/


http://www.ae.ef.unibl.org/
https://doi.org/10.1016/j.ehb.2016.03.003
https://doi.org/10.1016/j.jeconom.2012.04.004
https://doi.org/10.3389/fpubh.2022.851388
https://doi.org/10.1371/journal.pone.0263245
https://doi.org/10.1177/1536867X0600600403
https://ideas.repec.org/s/oxf/wpaper.html
https://doi.org/10.1186/s12889-022-12598-y
https://doi.org/10.1371/journal.pmed.1003889
https://doi.org/10.1007/s10668-021-01225-2
https://doi.org/10.1016/S0304-4076(03)00092-7
https://doi.org/10.1007/s11356-021-12613-6
https://doi.org/10.1371/journal.pone.0264544

(ACE) Acta Economica, Vol. XX, No. 37, 2022 167 - 187

Lee, H. H, Lee, S. A., Lim, J. Y., & Park, C. Y. (2016). Effects of food price inflation
on infant and child mortality in developing countries. The European journal of
health economics, 17(5), 535-551. DOI: 10.1007/s10198-015-0697-6.

Maddala, G.S., & Wu, S (1999). A comparative study of unit root test with panel data and
anew simple test. Oxford Bulletin of Economics and Statistics, 61, 631-652. DOI:
10.1111/1468-0084.61.s1.13

Miladinov, G. (2020). Socioeconomic development and life expectancy relationship:
evidence from the EU accession candidate countries. Genus, 76(1), 1-20. DOI:
10.1186/s41118-019-0071-0

Morakinyo, O. M., & Fagbamigbe, A. F. (2017). Neonatal, infant and under-five
mortalities in Nigeria: an examination of trends and drivers (2003-2013). PLoS
One, 12(8). DOI:10.1371/journal.pone.0182990

Owusu, P. A., Sarkodie, S. A., & Pedersen, P. A. (2021). Relationship between mortality
and health care expenditure: Sustainable assessment of health care system. PloS
one, 16(2). DOI: 10.1371/journal.pone.0247413. eCollection 2021.

Pedroni, P. (1999). Critical values for cointegration tests in heterogeneous panels with
multiple regressors. Oxford Bulletin of Economics and Statistics, 61, 653-670.

Pedroni, P. 2004. Panel cointegration: Asymptotic and finite sample properties of pooled
time series tests with an application to the PPP hypothesis. Econometric Theory
20(3), 597-625. DOI:10.1017/S0266466604203073

Pesaran, M. H. (2004). General diagnostic tests for cross section dependence in panels.
Cambridge Working Paper in Economics No. 0435. DOI:10.17863/CAM.5113

Pesaran, M. H. (2007). A simple panel unit root test in the presence of cross-section
dependence. Journal of Applied Econometrics, 22(2), 265-312. DOI:10.1002/
jae.951

Pesaran, M. H., & Yamagata, T. (2008): Testing slope homogeneity in large panels.
Journal of Econometrics, 142(1), 50-93. DOI: 10.1016/j.jeconom.2007.05.010

Priiss-Ustiin, et al. (2019). Burden of disease from inadequate water, sanitation and
hygiene for selected adverse health outcomes: an updated analysis with a focus
on low-and middle-income countries. International journal of hygiene and
environmental health, 222(5), 765-777. DOI: 10.1016/.ijheh.2019.05.004

Rahman, M. M., Khanam, R., & Rahman, M. (2018). Health care expenditure and health
outcome nexus: new evidence from the SAARC-ASEAN region. Globalization
and health, 14(1), 113. DOI: 10.1186/s12992-018-0430-1

Rahman, M. M., Rana, R., & Khanam, R. (2022). Determinants of life expectancy in
most polluted countries: Exploring the effect of environmental degradation. PloS
one, 17(1). DOI: 10.1371/journal.pone.0262802

Rancic, N., & Jakovljevic, M. M. (2016). Long term health spending alongside population
aging in N-11 emerging nations. Eastern European Business and Economics
Journal, 2(1), 2 26.

Revilla, M. L. D., & Ram, K. S. (2021). Impacts of Sanitation on Child Mortality
and School Enrollment: A Country-Level Analysis. Asian Development Bank.
Retrieved  from:  https://think-asia.org/bitstream/handle/11540/13833/adbi-
pb2021-4.pdf?sequence=1

http://www.ae.ef.unibl.org/ 185


http://www.ae.ef.unibl.org/
https://doi.org/10.1007/s10198-015-0697-6
https://doi.org/10.1111/1468-0084.61.s1.13
https://doi.org/10.1186/s41118-019-0071-0
https://doi.org/10.1371/journal.pone.0182990
https://doi.org/10.1371/journal.pone.0247413
https://doi.org/10.1017/S0266466604203073
https://doi.org/10.1002/jae.951
https://doi.org/10.1002/jae.951
https://doi.org/10.1016/j.jeconom.2007.05.010
https://doi.org/10.1016/j.ijheh.2019.05.004
https://doi.org/10.1186/s12992-018-0430-1
https://doi.org/10.1371/journal.pone.0262802
https://think-asia.org/bitstream/handle/11540/13833/adbi-pb2021-4.pdf?sequence=1
https://think-asia.org/bitstream/handle/11540/13833/adbi-pb2021-4.pdf?sequence=1

Joseph Afolabi Ibikunle et al. Food inflation and child health in Africa...

Shapira, G., de Walque, D., & Friedman, J. (2021). How many infants may have
died in low income and middle-income countries in 2020 due to the economic
contraction accompanying the COVID-19 pandemic? Mortality projections based
on forecasted declines in economic growth. BMJ open, 11(8), ¢050551.

Swamy, P. A. (1970): Efficient inference in a random coefficient regression model.
Econometrica: Journal of the Econometric Society 38(2),311-323.

Usman, M. A., Mekonnen, D. A., Kornher, L., & Braun, J. V. (2021, August). Effects
of short-term food price movements on child mortality: Evidence from low-
and middle-income countries. Proceedings of the International Association
of Agricultural Economists 2021 Conference, Virtual 315112. DOI: 10.22004/
ag.econ.315112

Westerlund, J. (2007). Testing for error correction in panel data. Oxford Bulletin of
Economics and Statistics, 69(6), 709-748. DOI: 10.1111/5.1468-0084.2007.
00477.x

Woldemichael, A., Kidane, D., & Shimeles, A. (2017). A4 Tax on Children? Food Price
Inflation and Health. Working Paper Series No. 276. African Development
Bank. Retrieved from: https://www.afdb.org/fileadmin/uploads/afdb/Documents/
Publications/WPS No 276 A Tax_on_Children Food Price Inflation and
Health A.pdf

NHOJIAINIA XPAHE U 3[IPABJBE JJELIE Y AOPUIIN:
JAOKA3HU U3 3EMAJ/bA CA BUCOKUM UHIAEKCOM BUJEJE

1 Jozed Adomnabu Moukynne, Yausepsurer Aneju Kpayrep, Ojo, Hurepuja
2 Ojepunge Jejsun Cannaj, Exonomcku dakynret, Yausepsuret y Unopuny, Uinopun, Hurepuja
3 Aneponke Tocun — Ejmoc, Kanudoprujcku yauBep3urer Mupamap,
Can [ujero, Kamudopuauja, CAJ]

CAKETAK

OBaj paj UCTpaxyje yTullaj HH(IAIM]E [HMjeHa XpaHe Ha M000JbIIAkEe jaBHOT
37paBJba MjepEeHO Yy MOy OYCKHBAHOT )KUBOTHOT BHjeKa, CTOIIE MOPTAJIUTETa
HOBOpoOh)eHYa M, cTore MopTanuTeTa ajerie miahe ox MmeT roAuHa U CTOIe
HEOHATaJHE CMPTHOCTH y IECT omabpaHux adpuyKkux 3eMaba ca BUCOKHM
uHaekcoMm Oujene 3a nepuon ox 2000. mo 2020. romuue. [la Ou ce ompemuo
yTHIaj, kopumheHa je rpyna noehaHne cpeliibe BPHjeJHOCTH U Cpelliba Ipyria
3ajeHMYKE KOpEIUpaHe MpoIjeHe, kKao U BecTepiyH 1 TeCTOBU KOMHTErpallyje.
Hamm pesynraru cy oTkpuiu ja cBe Behe IMjeHe XpaHe WMajy BeoMa IITeTaH
YTHIA] HA UCXPaHY H MOCIJHETUYHO JIOBOJIE IO BUIINX HUBOA CMPTHOCTH Jjele
mutal)e o1 et roJHa ¥ HOBOPOl)eHUATH, TOK HCTOBPEMEHO CMarbyjy OYCKHBAHH
JKUBOTHH BHjEK Y aprUUKUM 3eMJbaMa. Brucoka uHdialiyja mujeHa xpane Takohe
UMa JIyropovyHd edekar Ha jaBHO 3apaBibe. MIMIUTHKAIMja pe3yirara mokasyje
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Jla y3 BUCOKY CTOITy I[MjeHa XpaHe Y KOMOUHAIIMjH Ca JIOIIUM 3[IpaBJbEM JIjelle,
LIMJbEBU OJIPKMBOT Pa3BoOja Koju Tpeba Ja 3aycTaBe CMPTHOCT HOBOpoheHuau
KOja MOXKE JIa ce CIpHjedn U Ajere miale o 5 roanHa, Kao U MOCTU3akE CTOTIe
HeoHaTaj He CMPTHOCTH 12 minu Mame ympiux Ha 1.000 xuBopohenux u crome
CMPTHOCTH Ajelie Mialje o/ meT ronuHa 25 uinv Mambe CMPTHUX cirydajeBa Ha 1.000
xuBopoherux a0 2030. roquHe, Mokaa Hucy peaianu. Crora, appuyke BiIajae
Tpeda a ycMjepe Harope Ka cMamemhy HH(IaNuje ujeHa XpaHe, Mo00JbIIamy
37paBCTBEHE MOTPOIIHE, IPUXO/a 0 [IABU CTAHOBHUKA M CTBaparmby OKPYKerba
3a 1o0pe caHWTapHE yCIIoBe, MOCEOHO 3a TPYIHUIIE U Maity Jeiy. Takohe, Biaane
Tpeba 1a CTBOPE MOBOJHHO OKPYKEHE 32 CAHUTAPHE YCJIOBE M MPHUCTYI YUCTO]
BOIM 3a mnuhe.

Kibyune pujeum: Unprayuja yujena xpaume, OYEKUBAHU HCUBOMHU GUJEK,
Mopmanumem HOB0POheHUAdU, CMPMHOCI MAAlUX 00 hem 200UHA, HEOHAMATHA
CMPMHOCH.
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