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Abstract

Purpose: This study investigates the effectiveness of health-aid in Nigeria,
with focus on child health outcomes. In particular, the study aims to examine
whether health aid has yielded significant gains in child health in Nigeria.
Methodology/Approach/Design: Secondary data on neonatal, infant and
under 5 mortality as well as measles and DPT immunization were used. The
stationarity of the variables was ascertained using the augmented Dickey-
Fuller and Philip-Perron unit root tests. In order to confirm the presence or
otherwise of long-run relationship among the selected variables, Johansen
cointegration test was carried out and the obtained coefficients and p-values
indicate evidences of long-run relationship. Finally, the study used the fully
modified ordinary least square (FMOLS) estimator to examine the effects of
aid targeted at children health on the various child health outcomes.

Results: The results suggest the existence of long-run relationships between
health aid and child health indicators, with aid having reducing impacts on
the mortality indicators and a positive correlation with child immunization
coverage. Also, public health expenditure, literacy rate and urbanization rate
are negatively correlated with measures of children mortality and positively
correlated with the measures of immunization coverage. Except for infant
mortality, economic growth proxy by GDP growth rate has insignificant effect
on child health.

Practical Implications: Sustained improvement in children health is the core
objective of aids aimed at children’s health, and findings of this research will
serve as a framework for health policymakers in understanding the
contributions of health aid inflow to specific indicators of child health in
Nigeria.

Originality/Value: This study makes a number of contributions to the ongoing
discussion on the effectiveness of health-specific ODA in Nigeria. Despite the
inconclusiveness of the health aid-health outcomes literature, this study has
shown that children health aid has led to improvement in children health in
Nigeria. While previous studies have focused on child mortality indicators,
this study examined the effect on various measures of children health
including children immunization coverage.

1. Introduction

Improved health status has continued to enjoy wide support among both policymakers and
academics. Hence the discussion on the issue of health funding has remained relevant in both
empirical and theoretical literature. The extra ordinary growth in DAH is not unconnected to the
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increasing attention to the precarious health conditions in the developing regions evidenced in
the health focal points of the Millennium Development Goals and the post-2015 Sustainable
Development Goals (SDGS).

In recent time, the global health sector has witnessed diverse forms of dramatic changes ranging
from increasing prevalence of communicable and non-communicable diseases, emergence of
new and re-emerging infectious diseases!, increasing number of multilateral agencies and health
donor partners?, extra ordinary growth in financial commitment in terms of health funding?®, and
overall significant increase in the recognition of the role of health in achieving sustainable
development®. In particular the issue of health financing has received a great deal of attention in
the past decades with intense focus on development assistance for health (DAH) (IHME, 2019).
According to IHME statistics (2016), health aid witnessed a surge in the decade 2000 -2010
having an average annual growth rate of 11.4%. Although the rate of growth has declined
considerably since 2010, it peaked at US$38 billion in 2013 and fell to US$36.4 billion in 2015.
In spite of the global remarkable progress in tackling health challenges and the substantial
increase in the flow of health donor funding to the poor regions, health outcomes in most
developing countries of the world have continued to lag behind. Health capital in developing
economies is characterized by low life expectancy, poor maternal and child health and high
morbidity and mortality rates (World Development Indicators (WDI), 2019). This, in no
measure, has cast doubt on the effectiveness of health aid in the poor regions, thus birthing an
invigorating research on the nexus between DAH and health outcomes in those regions.

In Nigeria, controversy also abounds as to the effectiveness of DAH in mitigating the diverse
arrays of health challenges plaguing the country. While there has been a substantial hike in
official development assistance (ODA)® and in particular those targeted towards health®, health
outcomes in Nigeria compare poorly with those of other developing countries. In 2016, Nigeria
accounted for about 18% of the sub-Saharan Africa population, with1.5% of national prevalence
rate of HIV/AIDS and 4% of the global burden of tuberculosis, while health expenditure in the
same period was only 3.7% of GDP. In 2018, Nigeria ranked 19 in GDP per capita in the Africa
continent having life expectancy of 53.9 years and adult mortality rate of 347.9/1,000 adults.
Moreover, Nigeria bears a significant burden of global infant and maternal mortality, accounting
for 14% of global maternal mortality rates. The founder and chairman of the Bill and Melinda

1 The world has continued to be plagued with new and re-emerging infectious, with the most recent being the Ebola
virus, SARS, Lassa fever and the deadly Corona virus

2 Such as the Bill and Melinda Gates Foundation, GAVI Alliance, the Global Fund to Fight AIDS, Tuberculosis and
Malaria, the President’s Emergency Plan for AIDS Relief (PEPFAR) and other non-governmental organizations
(NGO) and private philanthropies

3.For example, as of December 2018, three health Development Impact Bonds (DIBs) including the Utkrisht Impact
Bond, the Cameroon Cataract Bond and the Humanitarian Impact Bond have been launched with US$38.1 million
in outcome funding, about US$27 million in upfront investment and impact target of at least 31,600 people (Clarke
et al. 2018)

4 Evidenced in health focal points of global development programs such as the Millennium Development Goals
(MDGs) and the Sustainable Development Goals (SDGs) as well as increasing wave of both theoretical and
empirical research in health.

® Hereafter, official aid, official development assistance and its acronym ODA shall be used interchangeably
throughout this study.

6 Hereafter, health-specific aid, development assistance for health and its acronym DAH shall be used
interchangeably throughout this study.
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Gates Foundation in a recent address of the Nigeria’s National Economic Council (NEC),
remarked that Nigeria is one of the most dangerous places to give birth in the world. Based on
available data, infant, neonatal and under-five mortality stood at 75.7, 36 and 119.9 per 1,000
live births respectively (WDI, 2018).

The prevailing poor living condition and daunting health challenges in Nigeria have continued to
raise questions on the role of official development assistance in improving living condition as
well as health outcomes in Nigeria both in the academics and political fronts. However, a large
number of the debate in the academic circle has focused on the economic growth- and poverty
reduction-effects of ODA’, while there is paucity of analyses on the effectiveness of ODA on
health outcomes. The few extant studies which investigate the association between official
development assistance and health performance in Nigeria considered aggregate official
development assistance, thereby losing sector-specific information. Also, examination of the
effect of official development assistance on child health indicators in Nigeria is scarce in the
literature, with the available tiny evidence focusing on infant mortality.

Although, there exist a few panel analyses of the association between DAH and health outcomes
on sub-Saharan Africa region, a great deal of heterogeneity is masked by such analyses, thus
leading to spurious estimation. Hence, this study makes a number of contributions to the ongoing
discussion on the effectiveness of health-specific ODA in Nigeria. First, following studies such
as Furuoka et al. (2019), Pickbourn and Ndikumana (2018) and Winkleman and Adams (2017),
we investigate the effect of development assistance on health (DAH)on child health outcomes in
Nigeria. A common limitation of the existing studies is the aggregation of different types of
development aid, thereby making it impossible to infer on the contribution of sector-specific aid
(Joseph et al., 2017; Okon, 2012). Aid disbursement is often sector-based; hence an aggregated
analysis of aids effectiveness can be misleading. Therefore, a sector-specific analysis of the
effect of official development assistance is likely to yield more robust conclusions thereby
allowing aid donors and policy makers to identify the most effective among aids.

Second, this study is one of the few that investigate the effect of outcome-specific DAH by
studying the effect of official development assistance from the United Nations International
Children Fund (UNICEF)® on child health outcomes. An analysis involving outcome-specific
DAH has the advantage of providing a more detailed analysis of the statistical relationships
existing between foreign aid and health (Furuoka et al., 2019; Doucouliagos et al., 2019).Finally,
rather than the usual focus on conventional outcomes such as infant mortality and under-five
mortality, we adopt heterogenous novel child health outcomes including neonatal mortality and
measles and diphtheria, pertussis (or whooping cough), and tetanus (DPT) immunization.

7 See Agunbiade and Mohammed (2018), Fashinaet al. (2018), Ugochukwu et al. (2016)
8 The United Nations Children’s Fund is the United Nations agency saddled with the responsibility of providing
developmental aid to children worldwide
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2. Literature Review

Although the literature on aid effectiveness is replete with mixed findings, over the years, critical
conclusions have emerged from the different strands of the literature. In general, a large chunk
of the available evidence focuses on the role of ODA in enhancing the growth trajectories of the
recipient countries and in ameliorating poverty particularly in the poor low-income countries
which are significant beneficiaries of aid. The large body of cross-country and country-specific
analyses investigating the effects of ODA on economic growth and poverty has birthed
diversified conclusions. For example, while studies such as Harb and Hall (2019), Mahembe and
Odhiambo (2019, 2017), Tahir et al. (2019), Aghoutane and Karim (2017), Daalgard and Hansen
(2017), Charles (2016), Jones and Tarp (2016), Gyimah-Brempong, Racine and Gyapong (2012)
and Burnside and Dollar (2000), find that foreign aid promotes economic growth and ameliorate
poverty, Wako (2017), Moyo and Mafuso (2017), Feeny and De Silva (2012), Rajan and
Subramanian (2011), Djankov et al. (2008) deliberated that aid has impeded economic growth
and worsened poverty in the developing regions.

Moreover, a sizeable number of studies investigating the growth- and development-impact of
ODA have contended that certain socio-economic and political conditions are imperative for aids
to be effective. In that regard, aid is found to be effective in recipient countries with quality
institutions (Maruta et al., 2020; Kathavate & Mallik, 2012); sound governance (Daalgard et al.,
2004); democracy (Kosack, 2003). In contrast to the above viewpoint, others such as Hansen
and Tarp, (2000) have argued that even in the presence of these conditions, aid may still hamper
economic growth and increase poverty level

Another offshoot of the aid effectiveness literature studies is about the effect of aid on non-
growth outcomes including human capital development (Fashina et al. 2018; Apple 2012;
Azarnet, 2008), agriculture (Dhahri & Omri, 2020; Ssozi et al., 2019; Alabi, 2014; Kaya et al.,
2013), infrastructure (Ndikumana & Pickbourn, 2017) and health (Afridi &Ventelou, 2013).
Specifically, empirical investigations of the impact of aid on health outcomes can be couched
into two broad macro categories; those that examine how aggregate official development
assistance (ODA) affects aggregate health outcomes and those that focus on the impacts of
health-specific aid (DAH) on aggregate health outcomes. There also exist a few micro and
macro analyses which investigate the effect of health aid to a specific health program or disease
on outcomes in that particular program or disease. For the two major strands, the extant literature
lacks consensus on how aggregate ODA or DAH affect aggregate health outcomes.

For the strand that investigate the association between ODA and aggregate health outcomes,
studies such as Winkleman and Adams (2017), Taylor et al. (2013), Chauvet et al. (2013)
document that foreign aid spurs improvement in aggregate health outcomes. For example,
Winkleman et al. (2017) stratifying the dataset into four groups of low, medium, high and very
high developed countries based on the UN Human Development Index (UN-HDI) concludes that
while foreign aid is inversely related to child mortality in the study’s full sample, the effect is the
strongest in the medium developed countries. On the contrary, negative or no significant impact
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of foreign aid on health outcome is substantiated in Thomson et al. (2017), Pandolfelli et al.
(2014), Wilson (2011), Mishra and Newhouse (2009), Williamson (2008). Analyzing the impact
of the financial aid provided by the IMF as well as its market-oriented policy prescriptions on
health outcomes, Thomson et al. (2017) and Pandolfelli et al. (2014) argue that aid has a
deleterious impact on child and maternal health in aid-receiving countries.

A review of the strand which assesses the influence of health-specific aid (DAH) on aggregate
health outcome similarly reveals the existence of a sizeable body of evidences with a near-
consensus of pro-health effect of DAH. For instance, Doucouliagos et al. (2019) find that DAH
reduces infant mortality based on data from 96 aid recipient countries. Similar findings are
corroborated in Pickbourn and Ndikumana (2019) for sub-Saharan Africa, Banchani and Swiss
(2019) for a sample of 130 low-and middle-income countries, Yogo and Mallaye (2015) for 34
SSA countries and Bendavid and Bhattarchaya (2014) for 140 aid recipient countries. Pickbourn
et al. (2019) in particular find that development assistance for aid is related to reduction in
diarrhea related death in under-5 children. And the findings of Bachani and Swiss (2019) shows
that while total foreign aid has a limited effect on maternal mortality reduction, aids targeted at
reproductive health is associated with substantial decline in maternal mortality. In the same vein,
Bendavid et al. (2014) upholds the pro-health effect of health-specific aid, with improvement in
life expectancy and under-5 mortality being associated with aid receipt.

As regards the strand that centres on the effects of DAH targeted at specific health program or
disease on outcomes in that particular program or disease, there seems to be a near-consensus
that health aid allocated to specific programs improves health outcomes in the targeted areas. For
example, in a study on the effectiveness of HIV-specific fund in Malawi and Ethiopia,
Rasschaert et al. (2011) find that increased funding for HIV-related health programs is
associated with scale up of antiretroviral treatment (ART) in both countries. This finding is
earlier corroborated by Shiffman et al. (2009) for the same scope. Similarly, Bendavid and
Bhattacharya (2009) conclude that health aid targeted at malaria significantly reduced under-5
mortality among poor households in 49 aid recipient countries in Africa, Asia, South America
and the Caribbean. In another macro study of 120 low- and middle-income countries, Hsiao and
Emdin (2015) find that foreign aid targeted to HIVV/AIDS, malaria and tuberculosis is correlated
with decline in HIV and malaria death respectively while no significant association is observed
between TB specific-aid and reduction in TB death. A similar trend of result is documented for a
panel of developing countries in an earlier study by Burguet and Soto (2012). Testing the impact
of infectious disease-specific aids (IDA) on under-5 mortality, the research output affirms that
IDA causes a significant reduction in under-5 mortality due to infectious diseases. Focusing on
the MDG 5, Taylor et al. (2013) find that the improvement in maternal and reproductive health
outcomes is associated with program-specific aid interventions.

3. Methodology and Procedures

Technique of Analysis
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For the evaluation of the impact of health-specific DAH on child health outcomes in Nigeria,
this study adopts the time series data analysis. Hence, to estimate the long-run coefficients of the
time series model, the fully modified ordinary least square method (hereafter FMOLS) is
employed. The FMOLS has been adjudged more efficient to the ordinary least square (hereafter
OLS). When applied to cointegrating series, the OLS estimates may suffer from serial
correlation and heteroscedasticity, thereby producing inconsistent and biased estimates. The
FMOLS technique of analysis was developed by Philip and Hansen (1990) to correct the
deficiencies associated with OLS estimator by modifying the least squares to account for serial
correlation effects and endogeneity arising from cointegration among variables of interest.
According to Philips (1993), FMOLS has an important intent of providing a framework for the
estimation of time series by taking the advantage of non-stationarity of the series and potential
cointegrating relationships among the series of interest without preliminary testing or explicitly
stating the model form. Based on the initial work of Philip and Hansen (1990), the FMOLS
method estimator was initially developed to estimate cointegrating relationship having a
combination of 1(1) regressors. However, the estimator framework was extended in Philips and
Solo (1992) to permit the evaluation of the asymptotic behavior of the FMOLS method in
models with full rank I1(1) regressors as well as those having combinations of 1(1) and 1(0)
regressors.

In all, the FMOLS estimator has been found useful for robust estimation of both time series and
panel data analyses, producing asymptotically unbiased and normally distributed estimated
coefficients (Philips and Hansen, 1990; Philips and Solo, 1992; Pedroni, 2000; Kao and Chiang,
2000). Moreover, aside mitigating the challenge associated with correlation among series and
problem of endogeneity, FMOLS has been found to be efficient in small sample size (Ramirez,
2007).

Data

Annual time series from 1970 to 2018 were employed for the analyses. All data were sourced
from the 2019 edition of the World Development Indicators (WDI) database of the World Bank.
While the study seeks to explore the relationship between DAH and child health indicators, other
macroeconomic variables which have been identified as determinants of child health were
included as control variables in order to avoid misspecification error. For example, a strong
correlation has been established between level of income and health outcomes (Salahuddin et al.,
2019, O’Hare et al., 2013). Thus, per capita gross domestic product is included in the analysis to
assess the impact of income on child health outcomes in Nigeria. Evidence of strong correlation
between child health and other macroeconomic variables such as literacy rate, degree of
urbanization and public health spending also abound in the literature. Educated parents or
guardians tend to be knowledgeable in caring for children while increased public health funding
makes resources available for health care. In the same vein, a heated debate exists as to the role
of increasing rate of urbanization in population health. While some studies argue that increasing
urbanization is deleterious to health, others opine that urbanization promote health through
access to better health infrastructure in urban centres. Hence, literacy rate measured by gross
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primary school enrolment, urbanization rate and public health spending are incorporated in the
model. Development assistance for health (Dah) is the key variable of interest proxy by official
development assistance by UNICEF.

The definitions of the variables employed in this study, as well as the adopted codes and unit of
measurements are presented in Table 1.

Table 1: Definitions of the adopted variables

Variables | Definitions Units of measurement
DAH Net official flow from UN agencies (UNICEF) US$

NEO Neonatal mortality rate (per1,000 live births) Per 1,000 live births
INF Infant mortality rate Per 1,000 live births
UND5 Under-5 mortality rate (per 1,000 live births) Per 1,000 live births
GDPG GDP growth rate Percent

SCHP Primary school enrolment Percent

URB Urbanization rate Percent

MEA Measles immunization Percent

DPT Diphtheria, pertussis and tetanus (DPT) immunization | Percent

Source: Author’s computation based on data from World Development Indicators (2019)
Model specification

The following linear model is estimated to uncover the long-run relationship between DAH and
the selected child health indicators.

Chd = f(DAH, Gdpc, Gexp, Schs, Urb) (1)

where chd is a vector of various indicators of child health including infant mortality rate,
neonatalmortality rate, under-5 mortality rate, DPT and measles immunization.
Dah, Gdpg, Gexp, Schp and Urb represent development assistance for health, GDP growth rate,
government expenditure, school enrolment rate and urbanization rate respectively.

Following from equation (1), the following equations are estimated
Model 1
Infm =, + o«¢; Dah + «, Gdpg + x5 Gexp +o, Schp + «5 Urb (2)
Model 2
Neom =, + B,Dah+ B,Gdpg + B,Gexp + f8,Schp + B.Urb  (3)
Model 3

Und5 =9, + 9d,Dah + 0,Gdpg + 9;Gexp + 9,Schp + d5Urb 4
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Model 4
DPT = n, + n;Dah + n,Gdpg + m3Gexp + mySchp + n;Urb 5)
Model 5

Meal = 9y + 9;Dah + 9,Gdpg + 9;Gexp + 9,Schp + $5Urb (6)

4. Results and Discussion

This section focuses on the presentation of the econometric results as well as the interpretation
discussion of the findings.

Descriptive Statistics

Based on the descriptive statistics reported in Table 2, all the variables show high level of
consistency as the mean and median values of each variable are within the reported minimum
and maximum values. Except for the school enrolment (Schp), GDP growth rate (Gdpg) and the
immunization series which have high standard deviation ranging between 5.54 and 12.78, all
other data have low standard deviation values (ranging between 0.09 and 0.83), while those with
high values are widely spread around indicating that the individual data for those series are
clustered around the mean value for each series. In all, the series for the degree of urbanization
has the least deviation from the mean with a standard deviation of 0.08 while the highest degree
of dispersion is exhibited by the DPT immunization series.

Table 2: Summary statistics of the variables

Variables | Dah Inf Neo Und5 | Measles | DPT | GDPg | Schp | Urb
Mean 16.76 | 4.65 |3.80 515 |42.94 382 |[3.18 94.13 | 2.58
Median 16.75 |4.72 |3.87 523 |420 39.0 (421 93.49 | 258
Maximum | 17.88 |4.83 |3.96 535 |65.0 63.0 |15.33 |113.08 | 2.71
Minimum | 1499 |4.33 |3.58 479 19.0 9.0 13.13 | 78.66 |2.49
Std. Dev. 0.83 0.19 |0.13 021 |[12.79 12.89 | 5.54 8.81 0.07
Skewness |-0.32 |-0.46 |-0.44 |-0.47 |-0.19 -0.06 |-0.87 |257 0.09
Kurtosis 2.22 1.56 | 1.50 157 |3.36 243 | 453 2.69 1.71

Source: Author’s computation (extracted from E-Views-9)

For the inference on the normality assumption, the measure of asymmetry of the probability
distribution of each series around its mean indicated by the skewness statistics show that all the
series are asymmetric and not normally distributed as all the series are negatively skewed
(leftward)

Furthermore, the degree of peakedness of the series’ distribution evidenced in the kurtosis values
provides varying information about the distribution of the series of interest. For a normally
distributed series, the coefficient of the kurtosis is expected to be 3.0, and such a distribution is
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said to be mesokurtic. It is a relatively high peak distribution (leptokurtic) if the kurtosis value is
higher than 3 and a relatively high flat-topped distribution (platykurtic) when the kurtosis value
is lesser than 3. Thus, the reported kurtosis values for the adopted series indicate that aside GDP
growth and measles immunization which are leptokurtic, every other series is platykurtic. This
corroborates the skewness statistics which indicate that none of the series is normally distributed.

Unit Root Test

Most series of economic variables exhibit trending behaviour in the mean i.e. they have non-
stationarity property. Employing such series in econometric analyses tend to produce spurious
estimates. Hence, in order to determine the existence or otherwise of long run relationships
among the variables of choice, we test for the stationarity of the series of the variables using
some of the tests offered in the statistical theory. Specifically, the Augmented Dickey-Fuller
(ADF) and Philip-Perron (PP) tests are used

Table 3: Results of the augmented Dickey-Fuller and Philip-Perron unit root test

Variables Augmented Dickey-Fuller (ADF) | Philip-Perron (PP)

Level 1%t Difference Level 1%t Difference
Inf 1.2950 3.9011" 1.8789 1.1181
Neo 1.6011 4.1013" 0.3891 0.5611
Und5 1.5858 3.5192" 1.3122 1.1148
Measles 2.3502 6.0106" 2.3932 6.0187"
DPT 2.305 6.0106" 2.4149 6.0395"
DAH 1.6723 5.2190" 1.8849 6.8926*
Gdpg 4.1062" 9.9317" 4.1204" 10.2501"
Gexp 2.0419 5.4382" 2.0517 8.6086"
Schp 2.7124 3.5603™ 1.5052 3.6521"
Urb 5.4523" 3.0394™ 2.3488 4.3529"

Note:* and ** indicate statistical significance at 1 and 5 percent respectively.
Source: Authors’ computation (extracted from E-views-9)

The results presented in Table 3 show that, using both tests, all the variables are non-stationary
at levels except GDP growth rate and degree of urbanization (Gdpg and Urb). However, at first
difference, except for gross primary school enrolment and degree of urbanization which are only
stationary at 5% level of significance, all other series are stationary at 1%level of significance
for the ADF test. On the other hand, for the PP test, the null hypothesis of presence of unit root
could not be rejected even at first difference for all the mortality series (infant (Inf), neonatal
(Neo) and under5 (Und5).Thus, following the establishment of stationarity in the selected data,
we proceed to test for the existence or otherwise of long-run relationship among the variables
using the Johansen cointegration test.
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Johansen Cointegration Test

For the purpose of examination of the existence of long-run relationship among the variables in
Nigeria, we adopt the Johansen cointegration test which uses the results of the trace statistics and
maximum eigenvalues to test for the cointegration ranks among series. In particular, we conduct
separate test for each model of the child outcome indicators. The results are shown in Table
4.All the estimated cointegrating models show evidence of long-run relationships with the infant,
neonatal and under 5 mortality models indicating three cointegrating equations each while the
measles and DPT models indicate two and one cointegrating equations respectively.

Fully Modified Ordinary Least Square (FMOLS) Estimator

The results of the FMOLS regression are displayed in Table 5. The results show the coefficients,
direction and significance of the effects of the independent variables on child health in Nigeria.

The results of the evaluation of effect of foreign aid on health on child outcomes are presented in
Table 5. In order to avoid autocorrelation, the adopted child health outcomes are alternated in
the estimated model and the results are presented in column two to six of Table 5. In all the
estimated models, DAH is significantly associated with child health outcomes while the signs
and magnitudes of the association vary among the adopted child health outcomes.

Table 4: Results of Johansen Cointegration Test

Model Hypothesized Eigenvalue Trace statistics | Prob value
No of CE(s)
None 0.9023 166.8928 0.0000
At most 1 0.8322 101.8189 0.0000
Infant mortality | At most 2 0.5738 51.7506 0.0206
At most 3 0.4832 27.8745 0.0820
At most 4 0.2350 9.3896 0.3306
At most 5 0.0653 1.8995 0.1693
None 0.9336 187.5171 0.0000
Und5 mortality At most 1 0.8852 111.5880 0.0000
At most 2 0.5795 50.9707 0.0248
At most 3 0.4721 26.7116 0.1089
At most 4 0.2193 8.8243 0.3819
At most 5 0.0653 1.8909 0.1691
None 0.9054 150.4522 0.0000
Neonatal At most 1 0.6614 84.4143 0.0022
mortality At most 2 0.6274 54,0935 0.0116
At most 3 0.4725 26.4502 0.1158
At most 4 0.2622 8.5423 0.4094

Copyright © 2021, Journal of Advanced Research in Economics and Administrative Sciences (JAREAS), Under a
Creative Commons Attribution 4.0 International License



At most 5 0.0010 0.0281 0.8669
None 0.9809 113.2423 0.0018
Measles At most 1 0.8987 69.8447 0.0498
immunization At most 2 0.8199 35.7244 0.4104
At most 3 0.7078 16.3014 0.6909
At most 4 0.2334 5.8873 0.7088
At most 5 0.0041 0.0643 0.7999
(DPT) None 0.8670 119.7750 0.0004
immunization At most 1 0.7327 69.3432 0.0545
At most 2 0.5109 36. 3599 0.3784
At most 3 0.3540 18.4826 0.5306
At most 4 0.2574 7.5576 0.5138
At most 5 0.0045 0.1193 0.7298

Source: Authors’ computation (extracted from E-Views-9)

For model 1, the result suggests that DAH is associated with reduction in infant mortality. A
dollar increase in DAH by UNICEF reduces infant mortality by 0.12/1,000 live birth. The
observed reducing effect of DAH on infant mortality is in line with the findings of Doucouliagos
et al. (2019) and Pickbourn and Ndikumana et al (2018) both of which document similar results
between DAH and infant mortality for a panel of 96 aid recipient countries and a sample of SSA
countries respectively. Also, this corroborates the UNICEF stance that some levels of progress
have been achieved Nigeria in curtailing infant death, although there is still much ground to
cover. In fact, in spite of the current high burden of infant mortality in Nigeria, it has declined by
about 26% since 2003 (UNICEF, 2018). Moreover, the observed progress might not be
unconnected to financial assistance provided by UNICEF in pursuance of tangible improvements
in child health outcomes in Nigeria. Hence, the result might be an indication that DAH provided
by UNICEF is channelled toward the development of child health programs thereby culminating
in improvement in child health evidenced in reduction in infant mortality.

Table 5: Summary of the FMOLS regressions

Model 1 | Model Il | Model 11l Model 1V | Model V
Variables (Inf) (Neo) (Und5) (Measles) | (DPT)
Development assistance for | -0.1233" | -0.0816" | -0.1381" 0.1140* | 0.1391°
health (Dah)
GDP growth rate (GDPg) -0.0044** | -0.0013 | -0.0050** | -0.0011 | 0.0015
Public health expenditure | -0.0045" | -0.0029" | -0.0050" -0.0038" | -0.0037*
(Gexp)
Literacy level (Schp) 0.0066" -0.0044" | -0.0073* -0.0089" | -0.0057*
Degree of urbanization (Urb) | -0.8629* | -0.7125* | -0.9812* 0.1267" -
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0.3703***
Adjusted R? 0.9510 0.9662 0.9518 0.7607 0.7405*
Note:*, ** and*** indicate statistical significance at 1, 5 and 10 percent respectively.

Source: Authors’ computation (extracted from E-views-9)

In line with a priori expectation, increased public health expenditure is associated with decline in
infant mortality in Nigeria. Increase in public health fund makes available resources that
promote survival and health of children through high coverage of quality antenatal care, skilled
care at birth, maternal and child postnatal care, as well as medical care for sick infants. These
findings uphold the stance of extant studies such as Salahuddin et al. (2020), Kiross et al. (2020)
and Nyamuranga and Shin (2019) which document public health expenditure as an important
predictor of child health. Similarly, the estimation output also indicates that increasing rate of
urbanization and literacy are negatively related to infant mortality in Nigeria. That is, the
increase in both urbanization and literacy rate causes significant declines in the rate of infant
death in Nigeria with the magnitude being higher for urbanization rate. While these lend support
for the urbanization- and education-health advantages (Mensch et al., 2019; Andriano and
Monden, 2019; Zhang et al., 2019; Bickler et al., 2018; Alderman and Headey; 2017; Davey et
al., 2015), the estimated coefficients for urbanization is in variance with the strand of literature
which argues that urbanization has deleterious effects on health (Diao et al., 2020; Hassell et al.,
2017; Basta, Richmond and Wiebe, 2010, Redman and Jones, 2005)

For the neonatal mortality model, the results reported in column 3 of Table 5 show that DAH is
positively related to child health in Nigeria, having a reducing effect on neonatal data. The
estimated coefficient indicates that a dollar increase in DAH reduces the number of neonates
dying before reaching 28 days of age by 0.08/1000 live births. In comparison with infant
mortality, DAH provided by UNICEF has higher reducing effect on infant mortality than
neonatal mortality. This lent support to the assertion of WHO Report (2019) in which the rate of
decline in neonatal mortality is slower than infant mortality. Moreover, the obtained result might
be an indication of the prevalence of high rate of births not attended by skilled health workers in
Nigeria. Evidence has shown that a large proportion of neonatal death is due to conditions and
diseases arising from lack of quality and skilled care at birth and in the early days of life.
Although, there has been significant improvement in recent time stemming from increasing
awareness campaign and various efforts of both governments and donor partners, a large number
of pregnant women in Nigeria still attend antenatal meetings other than that of orthodox
medicine and are delivered of their babies by uneducated and unprofessional midwives (WHO,
2019; Okereke et al., 2019; Adeoye et al. 2017). It is therefore possible that DAH has a lower
relative impact on neonatal due to the prevalent high rate of unprofessional birth attendance.

For the intervening variables, as obtained under the infant mortality model, income measured by
GDP growth rate has a statistically non-significant increasing effect on neonatal death in
Nigeria. This finding is contrary to a priori expectation and documented evidence in support of
the health is wealth hypothesis (Salahuddin et al., 2020; O’Hare et al., 2013). On the other hand,
public health spending and literacy rate are correlated with reduction in the rate of neonate’s
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death. Although the effects are statistically significant, the magnitudes are quantitatively small.
Compared with other intervening variables, urbanization has a quantitatively larger impact on
neonatal death. Specifically, a percentage increase in degree of urbanization reduces the rate of
death among neonates by 0.86/1,000 live births compared with 0.001 and 0.002 respectively for
public health spending and literacy rate.

Furthermore, the result presented in column IV shows that DAH provided by UNICEF
significantly reduces the number of children dying before attaining age five. This affirms the
conclusions of Winkleman and Adams (2016) and Bendavid and Bhattacharya (2014) which
specifically investigates the influence of health target aid on under5 mortality in country specific
and cross-country analyses. Moreover, with an estimated coefficient of 0.14, the death reducing
effect of DAH among children is higher for the under-5 children relative to the infants and the
neonates. This stance is earlier supported by UNICEF Report (2018). Acknowledging the
severity of death among children in Nigeria in spite of the recorded progress made so far, the
report however establishes that improvement is highest for under-5 mortality. While infant and
neonatal mortalities have declined by 26% and 20% respectively over the past two decades,
death among children under age five has declined by 31%.

For the impacts of DAH on children immunization coverage, we analyzed the effect of DAH
provided by UNICEF on diphtheria, pertussis and tetanus (DPT) immunization and measles
immunization®, and the results are presented in column V and column VI respectively. In both
cases, UNICEF-funded DAH increases the number of children age 12 — 23 months vaccinated
against DPT and measles both at 1% level of significance. Immunization constitutes a crucial
aspect of UNICEF programs and it is ascribed as the most cost-effective of all child health
interventions. (UNICEF, 2019). According to the report, routine vaccination protects about 2 to
3 million children from diverse kinds of diseases including diarrhea, measles and pneumonia. In
fact, between 2000 and 2018, measles immunization averted an estimated 23.2 million deaths
among children. The obtained result might also be connected to the contributory role of national
government supplemental immunization activities (SIAs). This has really supplemented the
routine immunization (RI), particularly in raising awareness on the importance of RI and
significantly increasing the number of children vaccinated annually. For instance, in 2019, as
part of a series of SIAs, a mass vaccination campaign was launched in the 19 northern states of
Nigeria and the Federal Capital Territory (Olugbade et al., 2019)

Moreover, income has an insignificant increasing effect on the number of children immunized
against measles and DPT, while literacy rate and public health expenditure have reducing effects
in both models. This is in variance to conclusions in empirical analyses which have identified
parental education and wealth as key determinants of immunization coverage (Sarker et al.,
2019; Hajizadeh, 2018; Holipah et al., 2018; Restrepos-Mendez et al., 2016).

9 Both immunizations are administered for children between the ages 12 -23 months.
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5. Conclusion and Suggestion

This study investigated the heterogeneous effect of health aid on child health outcomes, namely,
infant, neonatal and under-5 mortality rates as well as coverage for measles and DPT
immunization in Nigeria. The objective was to examine whether there were gains in child health
due to DAH. The study covered the period between 1970 and 2018 employing the fully modified
OLS estimator. Thus, the study tested cointegration among the variables of choice and
investigated the long-run relationship between the dependent variable and the main explanatory
variable. It was found out that there is evidence of long-run relationship between health aid and
child health outcomes. Put differently, official development assistance provided by UNICEF
improved child health outcomes in Nigeria. An important policy implication emerges that
efficient management of health aid inflow should be prioritized by governments at all levels for
improvement in health outcomes in Nigeria.
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