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Abstract
There is no reservation that women and children are always the most awful sufferers of diseases, 

poverty and brutality in any society. This predisposition has had a considerable bearing on the host mostly 
in developing counties of the world for decades. To that effect, the study evaluates the causal association 
(if any), between infant mortality and food security in Nigeria, for the period 1981-2015, in the context of 
Cointegration and Vector Error-Correction Mechanism. Results from the Vector Error-Correction Modeling 
Approach indicate that, infant mortality is negatively associated with Government Expenditure on health, 
Food production and life expectancy. Also, own innovations and to a large extent, variations in Food 
production and life expectancy, are the principal sources of shocks in infant mortality rate in Nigeria. The 
study therefore recommends an all-inclusive women education on matters relating to infant mortality, 
general and consistent school feeding programmes for all children predominantly those in nursery and 
primary schools, as well as the enforcement of rules and regulations on food processing in the country as 
these will help cushion the menace of infant mortality in the country. 
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Introduction
One of the major issues associated with economic improvement in any nation today is how to 

attain the goal of food sufficiency, with a view to alleviating the menace of malnutrition as regards 
to Infants as well as grown persons. Generally, tackling the problem of nutritional deficiency can 
be seen as the Socio-economic driving force of globalization on the nations affected, particularly 
the emerging economies (The Global Food Security, 2014). In analyzing the Nigerian Economy, 
National Bureau of Statistics (2013) submitted that, food insecurity has maintained a displeasing 
dimension predominantly in the context of Nigeria for the past three and half decades. Lingering 
food insecurity has become the model in poor Nigerian families, a situation that is attributed to the 
country’s swift growth rate of its annual population which is projected at 3.2 per cent combined 
with the inability of individuals to gain access to food due to insufficiency (FAO, 2000; NBS, 2013).
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According to Fact bank for Sustainable Development Goals (2014), the amazing mainstreams 
of persons who rely on below $1.25 daily belong to Southern Asia in addition to sub-Saharan 
African countries. These regions form the nucleus of approximately 80% of persons who are 
extremely poor globally. Recall that one of the Sustainable Development Goals revolve around the 
complete eradication of hunger, which is the achievement of food sufficiency as well as enhanced 
nutrition. It is alarming that in 2013, about one out of seven infants globally was malnourished, as 
against one out of four recorded in 1990 (Fact bank for Sustainable Development Goals, 2014). In 
similar survey, result revealed that, the fraction of malnourished persons in emerging economies 
has reduced approximately by 50 percent, in view of the figures in 1990 (Working Party on 
Agricultural Policies and Markets, 2013). About 795 million people are undernourished globally. 
Virtually two out of eight infants who are under the age of five years globally are faced with the 
problem of retarded growth (World Hunger Education Service, 2013). 

The third sustainable development goal is to guarantee healthy living and advance the welfare 
of all individuals irrespective of age. Fact bank for Sustainable Development Goals (2014) however 
revealed that, the death pace of infants who are under the age of five years globally has dropped 
by more than 50 percent since 1990 with the help of various vaccines. For instance, Measles 
vaccination accounted for the prevention of over 15 million infant deaths from year 2000 to 2013 
(World Hunger Education Service, 2013). Consequently, undernourishment is a source of tragedy 
which restricts mankind from immeasurable intellects and creativities. It also reduces the number 
of prospective national heroes as well as the composition of productive work force by way of   
premature deaths.

Literature Review
Food security has attracted the attention of many scholars leading to divergent views on its 

efficacy in reducing infant mortality both in the industrialized as well as emerging economies. 
Food security can be seen as a situation whereby everyone has unhindered economic, socio and 
physical access to healthy and nourishing food for nutritional needs (The World Food Summit of 
1996). In a nutshell, food security can be defined as the availability of food for a hale and hearty 
living at all times. As submitted by Idachaba (2004), a nation can be said to be experiencing food 
security in the event that a preponderance of its inhabitants has access to food of sufficient amount 
and unswerving quality in addition to a healthy life.

In partnership with UNICEF and Project Everyone, in 2017 the World Food Programme 
launched the Healthy Not Hungry campaign aiming to speed up the advancement of the 
second sustainable development goal (complete eradication of hunger and the third sustainable 
development goal (the well-being and good health of all). Zero Hunger and good health go hand 
in hand as a hungry world will never be a healthy world and thus, to arrive at zero hunger by 2030 
a roadmap is needed. The trend of food production in Nigeria is illustrated in Figure 2.1.
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Figure 2.1: Food Production in Nigeria

      Source: Data from World Bank Annual Report and Various Issues (2015)

Figure 2.2. Infant Mortality rate and its Determinants in Nigeria

   Source: Original data from World Bank and CBN Annual Report and Various Issues

Empirically, several investigations have revealed the tendency of infant mortality being 
predisposed to a stock of religious, cultural, demographic in addition to socio economic causes 
which include the age of the mother at first birth, the order of birth of the infant, gender, previous 
birth gap just to mention a few (Adeniyi, 2013; Godelieve, 2001). For instance, the results of the bi-
variate study carried out by Adeniyi (2013) between infant mortality and other variables showed 
that fraction of child deaths has the propensity to be considerably high in the case of infants of 
youthful women (mothers who are below the age of 25 years) as against the case of the children of 
mothers who are at the age of 25 to 34 years. 

Results of the survey by the World Bank (2013) revealed that, factors that are environment risk 
oriented caused about two-tenth of the low income economies’ aggregate disease burden. In a 
related study by the World Health Organisation (2011), some of the well-known principal factors 
that are life-threatening in most evolving economies, include emission gases from solid fuels, poor 
sanitation, dirty water and poor hygiene. 
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Robert et al, (2008) investigated the socio-economic factors causing child mortality in 
the metropolitan as well as rural areas and found that, a great deal of the factors that are 
socioeconomic in nature are unrelated to the menace of deaths in children. Similarly, children 
from well-to-do families have lower propensity of infant mortality as compared to those from poor 
backgrounds. Nonetheless, Figure 2.2 says it all.

Situational Analysis of Food Security in Nigeria
In the late 1940s as well as in the beginning 1950s, Nigeria had attained the goal of self-

sufficiency in the area of food production. Each household had more than enough to take care 
of its food needs and the volume of food produced in the country accorded a significant boost to 
food exports. 

The nation was best known for the production of various kinds of food either for direct 
consumption, or for export oriented motives. At this point, Nigeria had more than enough food to 
feed her populace. Cash crop, such as cocoa, which was predominantly the business of the western 
region, was massively produced. Coffee, cotton and rubber production appeared to be the major 
occupation of the Mid-west, while palm kernels as well as palm oil were also found to be the 
major Agricultural outputs in Eastern Nigeria. The production of groundnut was optimal and this 
was motivated by the presence of the pyramids situated in the Northern parts of the country. 

The Nigeria’s Agricultural sector however experienced a major setback, owing to the 
discovery of crude oil in 1956, which shifted the country’s traditional focus (food sufficiency) 
away from its status quo. This indeed marked the beginning of tension in the area of stomach 
infrastructure in the country. Increasing oil prices further compounded the food shortage 
menace, and this stemmed deeply from the perception that, a psychological public holiday has 
been declared in the Nigeria’s Agricultural sector. Despite the Government several efforts to 
reverse the unpleasant hassle through policies reforms, the Nigeria’s Agricultural sector still 
leaves much to be desired. The recent Subsidy Reinvestment and Empowerment Programme 
(SURE-P) would have to be a viable avenue to revamp the Nigeria’s Agricultural sector, but the 
SURE-P itself was a complete failure.

Theoretical Framework, Model Specification and Methodology
This segment covers a precise description of research design adopted in establishing the causal 

relationship between Food Security and Infant mortality in Nigeria. These include theoretical 
framework, model specification, and method of data collection, method of data analysis, sample 
and sampling techniques employed in analyzing the data for this study. 

Theoretical Underpinnings
The theoretical foundation of this investigation adopts approaches introduced by 

Mohammed and Phanindra (1999) who examined the various determinants of infant deaths by 
using data from a cross-sectional survey. The approach consists of six variables; IMR, Fertility, 
LNGNP, Labour, Literacy and Health. The framework is however considered with significant 
modifications. The modeling of this nature borders on the fact that, Agricultural Output, Real 
Gross Domestic Product per capita, Government Expenditure on health, food production and 
life expectancy have impacted significantly on Infant mortality rate in various degrees (Mogues 
et al, 2008; Davies, 2009; Ekpu, 2009; Adeniyi, 2013; Adetoro and Amoo, 2014 and Institute of 
Development Studies, 2016). 
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   This study therefore integrates the above series utilized by Mohammed and Phanindra 
(1999) but, with substantial adjustments with the choice of Agricultural Output, Public Health 
Expenditure, Real Gross Domestic Product per capita, food production as well as life expectancy 
Index as they tend to influence Infant mortality rate.

Model Specification 
Given a theoretical autoregressive representation that encapsulates a set of nth time series 

variables;

 ............................................................................... 3.1

The modified Mohammed and Phanindra (1999) Infant mortality model thus become;

lnIMRt= F(lnλt)................................................................................................................................3.2

Where F = Functional dependent 

λt=(AGRICQ, RGDPPC,  HEXP, FPROD,  LEXP)t……....................................……….…..….3.3

Thus, equation 3.2 now becomes

lnIMRt = F[ln(AGRICQ, RGDPPC,  HEXP, FPROD,  LEXP)]t..........................................…..3.4

From the foregoing, the VECM structural arrangement of Equation (3.2) can be illustrated as 
follows; 

 .............................................................3.5

Based on the theoretical framework of the study, the estimated dynamic models derived from 
Equation (3.1) are represented in a VECM multivariate framework of order p (VECM (p)) below: 

    

t = 35 (the estimation period) and ntttt µµµµ ,........,, 321 are the unobservable error terms with 
zero means and constant variances. These stochastic disturbance terms are fusions of the structural 
innovations from the simple equations. π denotes the fraction of the short run deviations corrected 
after adjustments. Substituting the necessary variables into the above equations yields the 
following;
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Where:

 IMR denotes Infant mortality rate (the dependent variable) in Nigeria, AGRICQ signifies 
Agricultural sector’s production in Nigeria; FPROD indicates Food production in Nigeria; HEXP 
stands for Government expenditure on Health in Nigeria; LEXP represents Life expectancy in 
Nigeria; RGDPPC denotes Real Gross Domestic Products Per Capita, Subscript t indicates time 
period, Subscript i’s denote the number of lags entering the model, β0 is the intercept in the 
model,ηi, ψt, ϓiαi, ωi, andϕi are the impacts measuring parameters of the respective variables 
captured in the model, μt is the stochastic disturbance term that captures every other variable that 
influences Infant mortality rate in Nigeria but not included in the estimation model, ECMt-1 depicts 

the error correction factor, ∂  indicates the first difference of the respective variable which is 
given as Rt-Rt-1. Where Rt could be any variable and Rt-1 is the lagged values of the series under 
consideration, while ln represents the natural logarithm of the series and this is considered in 
order to minimize the problem of heterogeneity in the distribution. However, the following 
restrictions are imposed;

Therefore, Equation (3.7) becomes the fundamental equation for this study; and forms the 
underlying framework on which subsequent estimations, analysis and discussions (on the 
relationship between food security and infant mortality rate) are based.
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Table 3.1: Variables, Expected Signs and Data Sources

SN Variables Full Meanings Expected Sign Data Sources

1 AGRICQ Agricultural sector’s production in Nigeria Negative (–) Central Bank of Nigeria (CBN)

2 FPROD Food production in Nigeria Negative (–) World Development 
Indicators (WDI)

3 HEXP Government expenditure on Health in 
Nigeria

Negative (–) Central Bank of Nigeria (CBN)

4 LEXP Life expectancy in Nigeria Negative (–) WDI

5 RGDPPC real Gross Domestic Products Per Capita Negative (–) Central Bank of Nigeria (CBN)

6 IMR Infant Mortality Rate - WDI

Source: Author’s computation

Method of Data Analysis
This study employed Cointegration test along with Vector error correction modeling (VECM) 

procedure. This involves the determination of the variables’ stationarity status by utilizing 
Augmented Dickey-Fuller test (ADF). Co-integration test is also considered with the aid of the 
Johansen rank test, by way of assessing the presence (or otherwise) of a long run association 
among the series in the structural model. Furthermore, considering the lengthy period covered 
(1981-2015), the structural stability is examined, using the Impulse Response Function (IRF) as 
well as the Forecast Error Variance Decomposition (FEVD).

Discussion of Empirical Findings and their Policy Implications                                                                                        
This section is dedicated to the presentation and discussion of the various findings of the study 

as well as their implications for policies recommendations.

Summary Statistics 
The Summary statistics of all the series utilised in this study are presented. Considering the 

long time period covered in this study (1981-2015), and the regularity of the data set (yearly), 
all the series have 35 observations. As shown by the respective statistics, the variables (except 
Government Expenditure on health and life expectancy) are normally distributed. The Jarque-Bera 
statistics as well as their respective probabilities values jointly corroborate the null hypotheses of 
normality at 5 per cent significance level.

Table 4.0: Descriptive Statistics of the determinants of Infant Mortality 

statistics AGRICQ FPROD HEXP IMR LEXP RGDPPC

Mean 6886.369 72.33004 49.68743 108.0257 47.83404 28768.69

Median 4475.240 76.64000 4.740000 117.5000 46.34529 21789.10

Maximum 15952.22 114.9300 257.7200 126.0000 52.75427 67152.79

Minimum 2303.510 29.38000 0.040000 69.40000 45.85241 602.1000

Std. Dev. 4523.136 27.35824 74.77640 19.63250 2.287407 16709.14

Jarque-Bera 4.532416 2.790251 16.20601 4.418707 6.152316 4.614821

Probability 0.103705 0.247802 0.000303 0.109772 0.046136 0.099519

Observations 35 35 35 35 35 35

 Source: Author’s output Using E-Views 9
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Stationarity Test 
In literature, it has been observed that, in most cases, time series variables always trend in non-

stationary state and utilizing those non-stationary series tends to yield regression outputs that 
cannot be subject to policy analysis (Granger and Newbold, 1977). Consequently, the Augmented 
Dickey-Fuller (ADF) test was piloted with a view to determining the stationarity status of the 
variables captured in our econometric model. The output of the stationarity test is however 
reported in the Table 4.1.

Table 4.1: Unit Root Tests for the determinants of Infant Mortality 

Variable ADF test statistic ADF Critical values Remark

LNAGRICQ -5.639528 -3.646342*** I(1)

LNFPROD -7.635997 -3.661661*** I(1)

LNHEXP -9.578553 -3.646342*** I(1)

LNIMR -4.088205 -3.711457*** I(1)

LNLEXP -2.134610 -1.952910** I(1)

LNRGDPPC -1.955968 -1.951332** I(1)

            NOTE: ***denote significance at 1 per cent, **denote significance at 5 per cent,
             Source: Author’s output Using E-Views 9

From the result above, both Augmented Dickey Fuller Tests results indicate that, all the series 
exhibit first order integration (they are all stationary at first difference). Also, while Agricultural 
Output, Food production, Government Expenditure on health, and infant mortality rate were 
stationary at 1 per cent level of significance, life expectancy and Real GDP per capita became 
stationary at 5 per cent significance level in the ADF test result. Next, it is examined if there is at 
least an evidence of cointegration among the variables.

Testing for Co-integration
Cointegration tests are usually considered to determine if there is a long run association 

between the series in a Regression model. This study therefore relates to the methodology of 
Johansen (1988) as well as Johansen and Juselius (1990). By embracing this technique, the Max-
Eigen in addition to Trace tests was used in evaluating the existence of possible cointegrating 
equations. 

 Judging from the t-statistics, the result reveals evidence of cointegration. The Trace test result 
reveals six (6) cointegrating vectors at the conventional 5 per cent significance level and three 
(3) cointegrating vectors at 1 per cent significance level. Similarly, the Maximum-eigenvalue 
test result shows five (5) cointegrating vectors at 5 per cent significance level as well as one (1) 
cointegrating vector at 1 per cent significance level. Judging from the submission by Pesaran, 
(1997), the implication is that, a stable long-term equilibrium association exists between the series 
under investigation. Interestingly, this is crucial in the process of policy formulation. Table 4.2 
reports outputs of the cointegration rank test.
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Table 4.2: Johansen Cointegration Rank Test Results 

Null 
Hypothesis

Trace 
Statistics

Critical 
value at 5%

Critical value 
at 1%

Max-Eigen 
Statistics

Critical 
value at 5%

Critical value 
at 1%

ɤ = 0 182.0014 ** 94.15 103.18 75.62186** 39.37 45.10

ɤ ≤ 1 106.3795 ** 68.52 76.07 36.97795* 33.46 38.77

ɤ ≤ 2 69.40158 ** 47.21 54.46 31.48674* 27.07 32.24

ɤ ≤ 3 37.91484 ** 29.68 35.65 21.47272* 20.97 25.52

ɤ ≤ 4 16.44213 * 15.41 20.04 11.81627 14.07 18.63

ɤ ≤ 5 4.625861 * 3.76 6.65 4.625861* 3.76 6.65

Note: ɤ represents number cointegrating vectors. **denote significance at 1 per cent, *denote significance at 5 per cent 
Source: Author’s output Using E-Views 9

Vector Error Correction (VEC) Lag Exclusion Wald Tests
In conducting a vector error correction analysis, it is essential to examine the suitability of the 

length of lag reflected in the estimation process and this is accomplished by conducting the vector 
error correction Lag Exclusion Wald Tests. The result of the lag order selection test showed that, 
the lag structure (1, 2) reflected in our assessment is optimal as indicated by the probabilities (0.00) 
of the Chi-square test statistics. This is further demonstrated in Table 4.3. 

Table 4.3 VEC: Lag Exclusion Wald Tests for Infant Mortality Model

Date: 10/19/17     Time: 20:30      Sample:1981-2015     Included observations: 32

Chi-squared test statistics for lag exclusion: Numbers in [ ] are p-values

D(LNIMR) D(LNAGRICQ) D(LNFPROD) D(LNHEXP) D(LNLEXP) D(LNRGDPPC) Joint

DLag 1 227.54 29.13 7.55 26.04 42.55 12.27 1184.59

[ 0.00] [ 0.00] [ 0.27] [ 0.00] [ 0.00] [ 0.06] [ 0.00]

DLag 2 58.94 12.88 2.96 21.35 19.82 5.02 489.44

[ 0.00] [ 0.04] [ 0.81] [ 0.00] [ 0.00] [ 0.54] [ 0.00]

df 6 6 6 6 6 6 6

Source: Author’s output Using E-Views 9

Vector Error Correction Mechanism
The proof of a cointegrating association amongst series in a regression model doesn’t 

apparently reveal the channels of interaction linking the series under investigation. However, the 
Vector Error Correction outputs presented in Table 4.4 reveal such mechanisms.
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 Table 4.4: Vector Error Correction Estimates of the Infant Mortality Model

Date: 10/19/17   Time: 20:26     Sample (adjusted): 1984-2015

Included observations: 32 after adjustments      Standard errors in ( ) & t-statistics in [ ]

Dependent/Explained Variables

D(LNIMR) D(LNAGRICQ) D(LNFPROD) D(LNHEXP) D(LNLEXP) D(LNRGDPPC)

ECM(-1) -0.020040 1.993336 -0.408982 -11.43417 0.109294 0.512418
(0.00850) (0.49003) (0.54846) (5.02601) (0.03770) (0.25517)
[-2.35858] [ 4.06775] [-0.74569] [-2.27500] [ 2.89873] [ 2.00816]
1.584951 29.04826 -6.392963 -211.0793 -0.937456 6.670524

D(LNIMR(-1)) (0.16365) (9.43833) (10.5637) (96.8038) (0.72620) (4.91468)
[ 9.68492] [ 3.07769] [-0.60518] [-2.18049] [-1.29090] [ 1.35727]
-0.824496 -5.781067 6.379088 81.69855 2.408611 -0.624591

D(LNIMR(-2)) (0.17601) (10.1509) (11.3612) (104.112) (0.78103) (5.28573)
[-4.68445] [-0.56951] [ 0.56148] [ 0.78471] [ 3.08388] [-0.11817]
-0.003582 0.246707 -0.114644 -5.806444 0.050984 0.089370

D(LNAGRICQ(-1)) (0.00438) (0.25273) (0.28286) (2.59209) (0.01945) (0.13160)
[-0.81733] [ 0.97618] [-0.40530] [-2.24006] [ 2.62189] [ 0.67911]
-0.007923 -0.096919 -0.055417 -0.309374 0.034292 0.126640

D(LNAGRICQ(-2)) (0.00362) (0.20864) (0.23352) (2.13995) (0.01605) (0.10864)
[-2.18995] [-0.46452] [-0.23731] [-0.14457] [ 2.13610] [ 1.16564]
-0.014351 0.655087 -0.778718 -3.761389 0.128240 0.214296

D(LNFPROD(-1)) (0.00546) (0.31474) (0.35226) (3.22807) (0.02422) (0.16389)
[-2.62973] [ 2.08139] [-2.21063] [-1.16521] [ 5.29561] [ 1.30758]
-0.005414 0.358097 -0.305698 -2.581213 0.076373 0.105343

D(LNFPROD(-2)) (0.00538) (0.31048) (0.34750) (3.18444) (0.02389) (0.16167)
[-1.00566] [ 1.15336] [-0.87970] [-0.81057] [ 3.19699] [ 0.65158]
0.000244 -0.068638 0.010584 -0.277174 -0.003108 -0.010490

D(LNHEXP(-1)) (0.00039) (0.02221) (0.02486) (0.22785) (0.00171) (0.01157)
[ 0.63381] [-3.08972] [ 0.42567] [-1.21649] [-1.81854] [-0.90685]
0.000300 -0.039194 -0.001405 -0.100979 -0.001630 -0.000705

D(LMHEXP(-2)) (0.00030) (0.01748) (0.01957) (0.17930) (0.00135) (0.00910)
[ 0.99091] [-2.24199] [-0.07181] [-0.56318] [-1.21157] [-0.07749]
-0.462575 104.9464 1.220720 -192.0906 2.637184 28.16994

D(LNlEXP(-1)) (0.40012) (23.0765) (25.8279) (236.682) (1.77555) (12.0162)
[-1.15608] [ 4.54777] [ 0.04726] [-0.81160] [ 1.48528] [ 2.34432]
-0.127283 -41.54994 -10.35619 -135.3001 3.253281 -8.370141

D(LNlEXP(-2)) (0.38997) (22.4906) (25.1722) (230.674) (1.73047) (11.7112)
[-0.32640] [-1.84744] [-0.41141] [-0.58654] [ 1.88000] [-0.71471]
0.002406 0.451807 0.148987 6.970755 -0.037388 0.266578

D(LNRGDPPC(-1)) (0.00672) (0.38761) (0.43383) (3.97555) (0.02982) (0.20184)
[ 0.35794] [ 1.16561] [ 0.34342] [ 1.75341] [-1.25363] [ 1.32076]
-0.005002 0.238815 0.256198 -14.93385 -0.029104 -0.144648

D(LNRGDPPC(-2)) (0.00714) (0.41156) (0.46063) (4.22111) (0.03167) (0.21430)
[-0.70094] [ 0.58027] [ 0.55619] [-3.53790] [-0.91910] [-0.67497]

R-squared 0.997286 0.669850 0.450202 0.694295 0.791840 0.559229
Adj. R-squared 0.995326 0.431409 0.053125 0.473509 0.641502 0.240895
F-statistic 508.7632 2.809287 1.133790 3.144645 5.267071 1.756736

Source: Author’s output Using E-Views 9
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The results of the Vector Error Correction Estimates (from the infant mortality rate equation) 
revealed that, the coefficient of 1 period lagged error correction term (ECM (-1)) is correctly 
signed. It is also statistically relevant in the model at 5 per cent significance level (as revealed by 
the resulting t-ratio) with the speed of adjustment of about 2.0 per cent. This implies that, about 
2.0 per cent of the short-run shocks in infant mortality rate is corrected every 12 months. An 
error correction factor that is statistically significant further validates the existence of long term 
association (Kalim & Hassan, 2013).

From Table 4.3, period lagged infant mortality rate was found to have a positive correlation 
with its current level while the relationship however turned negative in the case of 2 periods 
lagged values. In addition, Agricultural Output, Food production and life expectancy in the 
previous states were found to have negative relationship with infant mortality rate. The result, 
however, implies ceteris paribus that, increase in Agricultural Output, Food production and 
life expectancy in Nigeria will lead to a decrease in infant mortality level by their respective 
coefficients. What that implies is that, the past levels of these variables have the tendency of 
influencing the current level of infant mortality.  Next, the structural stability of the estimated 
models is considered.

Structural Stability Analysis: Forecast Error Variance Decomposition and 
Impulse Response Function                                                                                

By utilizing the forecast error variance decomposition (FEVD) and its complement; Impulse 
Response Function (IRF), which are very central in addressing transmission channels in economic 
analysis, the study further analyzed the structural stability of the estimated models. FEVD 
indicates the percentage of unexpected shocks in a series which is due to its own shocks as well as 
innovations emanating from other explanatory series captured in the structural model, while IRF 
reveals the dynamic responses (positive ↔ negative) of a variable to an innovation due to another 
variable over the projected period. The FEVD and IRF results are reported in Table 4.5 and Table 
4.7 correspondingly.

Table 4.5: Variance Decomposition of Infant Mortality Rate in Nigeria

Variance Decomposition of IMR:

 Period S.E. LNIMR LNAGRICQ LNFPROD LNHEXP LNLEXP LNRGDPPC

 1  0.001028  100.0000  0.000000  0.000000  0.000000  0.000000  0.000000

 2  0.003667  46.92581  1.827639  9.725536  6.046872  35.32193  0.152219

 4  0.037277  1.044560  2.085510  29.25325  9.190064  57.43731  0.989311

 6  0.368684  2.542657  2.130891  29.03377  8.183679  56.98628  1.122720

 8  3.377109  3.792679  2.114222  28.57693  7.862860  56.53461  1.118694

 10  30.54618  4.050666  2.108391  28.49199  7.797354  56.44019  1.111412

 12  275.8192  4.091521  2.107325  28.47832  7.786645  56.42667  1.109514

 14  2489.982  4.097253  2.107149  28.47636  7.785109  56.42495  1.109187

 15  7481.297  4.097809  2.107131  28.47618  7.784957  56.42478  1.109153

 16  22477.96  4.098006  2.107124  28.47611  7.784903  56.42472  1.109139

 17  67536.20  4.098076  2.107121  28.47609  7.784883  56.42470  1.109135

 18  202916.0  4.098100  2.107121  28.47608  7.784876  56.42469  1.109133

 19  609671.5  4.098109  2.107120  28.47607  7.784874  56.42469  1.109132

 20  1831789.  4.098111  2.107120  28.47607  7.784873  56.42469  1.109132

Cholesky Ordering: LNIMR LNAGRICQ LNFPROD LNHEXP LNLEXP LNRGDPPC
Source: Author’s output Using E-Views 9
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From the Table 4.5, the forecast error variance decomposition of real infant mortality rate by 
own innovations accounted for 100 per cent in the first year while Agricultural Output, Food 
production, life expectancy Real Gross Domestic Product per capita and Government Expenditure 
on health accounted for 0.00 per cent in that order. Infant mortality accounted for about 46.93 per 
cent of own shocks in the second year while Agricultural Output, Food production, Government 
Expenditure on health, life expectancy and Real Gross Domestic Product per capita accounted 
for 1.83 per cent, 9.73 per cent, 6.05 per cent, 35.32 per cent and 0.15 per cent in that same year 
respectively. 

In addition, innovations due to own shocks accounted for about 4 per cent between the eighth 
and twentieth year, while Agricultural Output, Food production, Government Expenditure on 
health, life expectancy and Real Gross Domestic Product per capita accounted for about 2.11 per 
cent, 28.5 per cent, 8 per cent, 56.4 per cent and 1.1 per cent respectively in that same period. The 
significance of the FEVD results, in this regard is that, own innovations and to a great extent, 
shocks in Food production and life expectancy, are the leading sources of shocks in infant deaths. 
However, the summary statistics of the variance decomposition of infant mortality rate in Nigeria 
over the twenty-year estimation period are reported in Table 4.6.  In addition, the maximum and 
minimum innovations values of each variable as well as the specific year of such innovations are 
simultaneously reported in the Table.

Table 4.6: Summary statistics of the Variance Decomposition of Infant Mortality Rate in 
Nigeria over the twenty years Estimated 

statistic Agricultural 
Output

Food 
Production

Government 
Expenditure 
On Health

Own 
Innovation

Life 
Expectancy

Real GDP Per 
Capita

Average Innovation 1.99% 26.25% 7.50% 10.95% 52.33% 0.98%

Median Innovation 2.11% 28.48% 7.79% 4.10% 56.43% 1.11%

M a x i m u m 
Innovation

2.15% 
(year 5)

29.25% 
(year 4)

9.19% 
(year 4)

100.00%
(year 1)

57.73% 
(year 5)

1.13% 
(year 7)

M i n i m u m 
Innovation

0.00% 
(year 1)

0.00%
(year 1)

0.00% 
(year 1)

1.04% 
(year 4)

0.00% 
(year 1)

0.00% 
(year 1)

Std. Dev. of 
Innovation

0.47% 7.49% 1.86% 23.13% 13.29% 0.32%

Obs. 20 20 20 20 20 20

Source: Author’s Computation

The Impulse Response of infant mortality rate in Nigeria is further examined as presented in 
the Table 4.7;
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Table 4.7: Impulse Response of Infant Mortality Rate in Nigeria

 Period LNIMR LNAGRICQ LNFPROD LNHEXP LNLEXP LNRGDPPC

 1  0.001028  0.000000  0.000000  0.000000  0.000000  0.000000

 3  0.002837  0.001564 -0.006001 -0.003248 -0.007656  0.000969

 5 -0.012545  0.016642 -0.061256 -0.033102 -0.086094  0.011788

 7 -0.197114  0.153801 -0.565979 -0.297895 -0.795547  0.112122

 9 -1.916410  1.392049 -5.117434 -2.678486 -7.201061  1.011412

 11 -17.49329  12.56679 -46.19646 -24.15821 -65.02577  9.119602

 13 -158.1659  113.4413 -417.0279 -218.0522 -587.0258  82.30671

 15 -1428.112  1024.067 -3764.641 -1968.387 -5299.291  742.9811

 17 -12892.38  9244.582 -33984.64 -17769.23 -47838.45  6707.096

 18 -38735.90  27775.82 -102108.6 -53388.53 -143733.1  20151.80

 19 -116384.1  83453.86 -306790.5 -160408.6 -431853.4  60547.11

 20 -349682.0  250741.4 -921767.7 -481955.8 -1297526.  181916.9

Cholesky Ordering: LNIMR LNAGRICQ LNFPROD LNHEXP LNLEXP LNRGDPPC
Source: Author’s output Using E-Views 9

 Table 4.7 reports estimates from the impulse response function of infant mortality rate in 
Nigeria as against its own shocks and the shocks of Agricultural Output, Food production, life 
expectancy Real Gross Domestic Product per capita and Government Expenditure on health for 
the twenty (20) years projected. The length of time will help capture the dynamic responses of 
infant mortality rate to other variables employed in the study, both in the short-run, medium-run 
and long-run. The result shows that Agricultural Output and Real Gross Domestic Product per 
capita had a positive correlation with infant mortality throughout the forecast period. Conversely, 
a negative relationship was revealed in the case of Government Expenditure on health, Food 
production and life expectancy as they influence infant mortality rate. This indicates that, a 
substantial enhancement in the level of these series will help cushion the menace of child mortality 
in the country.

Policy Implications of Findings
 From the results of the vector error correction modeling, Food production, Government 

Expenditure on health, and life expectancy were found to be of huge relevance in the study. Also, 
innovations arising from Food production and life expectancy were further found to cause major 
innovations in level of infant mortality in Nigeria. The central inference that can be drawn here 
is that, more attention must be given to these variables with a view to actualizing the goal of 
eradicating infant mortality in Nigeria and the world at large. 

Conclusion and Recommendations
The core of this study was to investigate the causal association (if any), between infant 

mortality and food security in the context of Nigeria, from the year 1970 to 2015, by means of 
Cointegration and Vector error correction mechanism (VECM). The estimated results from the 
Vector error-correction modeling reveal that, infant mortality is negatively associated with 
Government Expenditure on health, Food production and life expectancy. The study therefore 
recommends a comprehensive women education on the issue of infant mortality, general and 
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consistent school feeding programmes for all children particularly those in nursery and primary 
schools, as well as the enforcement of Rules and Regulations on Food Processing in the country.
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