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Welfare Effects of Agricultural
Foreign Direct Investment in
Developing Countries

Justice Gameli Djokoto*, Kofi A. A-O Agyei Henaku® and Charlotte Badu-Prah'

Agribusiness Management Department, Central University, Accra, Ghana

Many developing countries have embraced policies to attract foreign direct investment
into their respective economies including the agricultural sector to enhance technology
transfer, employment, and trade among other benefits. On the other hand, foreign direct
investment into the agricultural sector has been associated with competition with local
agricultural produce from imported raw and processed products and land grabbing
that has deprived farmers of land for cultivation. These could have implications for the
investment and employment of indigenes in the agricultural sector and consequently
welfare. This raises the question, does agricultural foreign direct investment promote
or discourage welfare? In this paper, we assessed the welfare effects of agricultural
foreign direct investment in developing countries. Using an unbalanced panel data of
51 developing countries from 1990 to 2019 with a fixed-effects estimator, we found
that agricultural foreign direct investment promotes welfare in developing countries.
Openness to trade, population growth, human capital, and infrastructure enhanced
welfare. Whilst government expenditure did not promote welfare, inflation did not affect
welfare. Whilst promoting foreign direct investment into agriculture, governments in
developing countries must improve human capital, develop infrastructure, and pursue
trade openness policies. Final government expenditure on goods and services needs to
be redirected into funding projects and programmes that improve the health, education,
and income of citizens, especially the poor.

Keywords: agriculture, developing countries, fixed effects, foreign direct investment, welfare, human development
index

INTRODUCTION

Agriculture provides food and nutrition for humans and raw materials for industry (Djokoto,
2021a). In 2018, the agricultural sector represented 4 per cent of global gross domestic product
(GDP) and in some developing countries, agriculture contributed more than 25% of GDP (World
Bank, 2021). The agricultural sector’s growth is up to two and four times more effective in
increasing wealth among the poorest compared to other sectors (Djokoto, 2021a,b; World Bank,
2021). In 2016, 65% of poor working adults made a living through agriculture (Djokoto, 2021a,b;
World Bank, 2021). Thus, developing agriculture is one of the most potent tools for ending
extreme poverty, enhancing shared prosperity and feeding a projected 9.7 billion people by 2050
(Djokoto, 2021a,b; World Bank, 2021). To develop agriculture through investment accumulation,
technology transfer and job creation (De Mello Jr, 1997; Kosova, 2010; Farla et al., 2016), developing
countries have pursued policies to attract foreign direct investment into their respective economies
including the agricultural sector. These have been possible through granting of fiscal incentives that
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have been costly to the economies. The resources could have
been channeled into increasing the social services budget and
supporting domestic producers. Foreign direct investment in
agriculture has also resulted in land grabs in developing countries
(Deming, 2011; Escresa, 2014; Haberli, 2014; Byerlee et al., 2015;
Fraser, 2019). Aside from the deprivation farmers suffer, the entry
of foreigners to the land market has implications for increasing
rent to levels those indigenous farmers may be unable to afford
their desired acreages. Considering the benefits and the costs,
does foreign direct investment into agriculture in developing
countries promote welfare?

People are the ultimate of any economy. Thus, the people and
their capabilities are crucial in determining welfare. A broader
measure of welfare the Human Development Index (HDI) is a
summary measure of average achievement in key dimensions of
human development; namely, a long and healthy life, knowledge
and having a decent standard of living. The HDI is the geometric
mean of normalized indices for each of the three dimensions
(UNDP, 2021).

Djokoto et al. (2022) studied the effect of food manufacturing
foreign direct investment on welfare and found a positive
influence on human development. Hossain et al. (2019) and
Reiter and Steensma (2010) also studied the effect of foreign
direct investment on welfare. Using the human development
index as the welfare indicator, they found that foreign direct
investment had a positive effect on welfare in developing
countries. Whilst these studies focused on developing countries,
the data related to the total economy, except Djokoto (2022)
used food manufacturing foreign direct investment. Given
the importance of agriculture alluded to earlier, this paper
contributes to the literature by focusing on the welfare effect
of agricultural foreign direct investment in developing countries
which to the best of our knowledge has not been studied.

As most of the poor make a living from agriculture which
ironically holds the key to lifting them out of poverty (Djokoto,
2021a,b; World Bank, 2021), the role of financing agriculture
through foreign direct investment on welfare should be relevant.
The outcome regarding the control variables would add to
the existing body of knowledge on the role of macroeconomic
indicators on welfare. Among others, these should be useful
for meta-analysis, a secondary analysis, which has gained
prominence in recent times (Glass, 1976; Poot, 2012; Djokoto
et al., 2020).

The next section presents the theoretical and empirical
literature on foreign direct investment and welfare. This is
followed by the data and modeling. In section 4, the results
of the analysis are presented and discussed. Conclusions and
recommendations constitute section 5.

LITERATURE REVIEW

Theoretical Review

The theoretical review addresses the theoretical foundations
of foreign direct investment as well as the effect of foreign
direct investment on welfare. Dunning (2001) “...have
frequently asserted that no single theory can be expected
to satisfactorily encompass all kinds of foreign-owned

value-added activity simply because the motivations for,
and expectations from, such production vary a great deal”
(Page 176). Thus, some theories explain the inflow of foreign
direct investment (Vernon, 1966; Knickerbocker, 1973; Hymer,
1976; Dunning, 1988, 2001; Djokoto, 2021b). The theory of
internationalization notes the consideration of foreign direct
investment and exporting over franchising as a pathway
for entering an external market (Hymer, 1976; Djokoto,
2021b). This consideration of foreign direct investment
and exporting has been informed by a drawback. Some
of the knowledge used by multinational firms cannot be
licensed whilst, doing so in other cases would mean loss
of control.

The second perspective is founded on oligopolistic theory
(Knickerbocker, 1973). In oligopolistic theory, there is
interdependence among major players in an industry. The
interdependence stretches into the imitation of each other’s
foreign direct investment strategy (Djokoto, 2021b). Thus, a
follower firm would imitate a leader firm that invests abroad.
Vernon (1966) explained foreign direct investment inflow within
the product life cycle framework. Firms enter a foreign market
at stages in the life cycle of the product they developed (Vernon,
1966; Djokoto, 2012, 2021b). Having developed the product in
the developed country, they invest in other advanced countries
when local demand in those countries grows large enough to
support local production (Djokoto, 2012, 2021b). When product
standardization sets in and market saturation crystalise, these
would give rise to price competition and cost pressures. As a
response, production will be moved to developing countries.
This is because investment in developing countries is seen as the
best way to reduce costs (Djokoto, 2012, 2021b).

The third perspective and perhaps the most celebrated theory
of foreign direct investment is the ownership, location, and
internalization (OLI) paradigm. Also known as the eclectic
paradigm, it posits that ownership, location, and internalization
explain the extent, spatial, and business composition of foreign
manufacturing embarked on by a multinational corporation
(MNE) (Dunning, 1988, 2001, 2015; Djokoto, 2021b). The
ownership (O) relates to technology, know-how, resources, or
some other form of income-generating asset(s). The natural
capabilities or created endowments in the foreign country that
can be used together with the ownership merits represent the
location (L) merits. The internalization (I) portends possessing
or having command over these value-adding activities (Dunning,
1988, 2001, 2015; Djokoto, 2021b). Although the underpinning
theories of foreign direct investment take a microeconomic
and business perspective, these are valuable in explaining
macroeconomic (agriculture sector) behavior. Suffice it to state
that it is the aggregation of (agricultural) firms that constitute the
agricultural sector of the macroeconomy.

Regarding the effect of foreign direct investment on welfare,
the early studies on welfare used incomes and commodities to
assess a person’s advantage, misery, and deprivation (Sen, 1987,
1992). However, other socioeconomic indicators are known to
contribute to the general enhancement of the quality of life of
persons (Sen, 1987, 1992, 1997, 1998). Thus, the focus has been
shifted to dimensions people have reason to value intrinsically
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(Sen, 1987, 1992; Kaukab and Surwandono, 2021). These include
good health and education.

Technological progress is the driving force for sustained
economic growth (Solow, 1956; Sharma and Gani, 2004). As
foreign direct investment encourages technological integration
with local input, it promotes cooperation with local enterprises
and helps human resources development. Given that foreign
direct investment contributes to technology transfer, it is
intrinsically linked to growth and development hence welfare.
This is manifested through the creation of the enabling
environment for a country with low technology with limited
human and organizational resources to play catch up (Menon,
2013; Kaukab and Surwandono, 2021). Therefore, foreign
direct investment effects on human, physical and employment
resources will lead to human development (Mustafa et al,
2017; Kaukab and Surwandono, 2021). As noted earlier,
foreign direct investment contributes to employment creation,
skill development, income generation and technological
improvements, thus, it would enhance the wellbeing of
recipient countries.

Empirical Review

In the absence of empirical literature on the effect of agricultural
foreign direct investment on welfare or human development,
the review focuses on the foreign direct investment of the total
economy on welfare. The pertinent literature on the effect of
foreign direct investment on welfare, measured using the human
development index has covered developing countries (Reiter
and Steensma, 2010; Ngo, 2021; Djokoto et al.,, 2022), Africa
(Gohou and Soumaré, 2012; Agbloyor, 2019; Atitianti and Dai,
2021), sub-Saharan Africa (Ganiyu, 2016; Aloui, 2019; Adegboye
et al., 2021; Atitianti and Dai, 2021; Ranjkeshan, 2021), the
Middle East and North Africa (MENA) (Kolster, 2015; Ganiyu,
2016) and specific countries; Cote d’Ivoire (Allou et al., 2020)
and Nigeria (Evans and Kelikume, 2018). As expected, all the
studies used panel data except Allou et al. (2020) and Evans
and Kelikume (2018). The estimators for fitting the panel data
included generalized least squares (Adegboye et al., 2021), Prais-
Winsten GLS (Agbloyor, 2019), and the generalized method of
moments (De Groot, 2014; Kolster, 2015; Ranjkeshan, 2021).

Foreign direct investment enhanced welfare in developing
countries (Reiter and Steensma, 2010; Ngo, 2021; Djokoto
et al., 2022), Africa (Gohou and Soumaré, 2012), sub-Saharan
Africa (Ganiyu, 2016), Middle East and North Africa (Kolster,
2015; Hamdi and Hakimi, 2022), and Cote d’Ivoire (Allou
et al.,, 2020). Allou et al. (2020) explained that investment in
health, education, agriculture, infrastructures, and information
and communications technology, have improved the human
development index which, in aggregate, improved social welfare.
Ganiyu (2016) observed that foreign investment creates more
jobs, develops local skills, and stimulates technological progress,
thereby improving welfare.

However, Ranjkeshan (2021) for sub-Saharan Africa and
Adegboye et al. (2021) for western sub-Saharan Africa have
shown that foreign direct investment does not promote welfare.
They explained that the countries in sub-Saharan Africa do
not have sufficient social capabilities to absorb the benefits of

foreign direct investment. Also, high levels of corruption did not
allow the effect of foreign direct investment to be transmitted to
the poor.

Evans and Kelikume (2018), Aloui (2019), and Adegboye
et al. (2021) have reported no effect of foreign direct investment
on welfare, respectively for sub-Saharan Africa, central, eastern,
and southern sub-Saharan Africa; and Nigeria, respectively.
Agbloyor (2019) noted that the concentration of foreign direct
investment in sectors such as oil that do not transit to the wider
economy accounts for the no effect of foreign direct investment
on welfare. Aloui (2019) attributed the non-effect to terrorism
and militancy.

Hamdi and Hakimi (2022) and Agbloyor (2019) found a
positive effect of trade on welfare. Agbloyor (2019) explained
that an open economy allows countries to export what they have
and import what they need. Evans and Kelikume (2018), Djokoto
etal. (2022) and Ranjkeshan (2021) however, reported the neural
effect of trade on welfare.

Inflation is known to reduce the purchasing power of
consumers. Agbloyor et al. (2013) and Ganiyu (2016) found a
negative effect of inflation on welfare in sub-Saharan African
countries. Whilst Aloui (2019), Djokoto et al. (2022) and Hamdi
and Hakimi (2022) found a positive effect in sub-Saharan Africa,
developing countries and MENA respectively, Ranjkeshan (2021)
and Gohou and Soumaré (2012) found a neutral effect for sub-
Saharan Africa and Africa, respectively. It is worth noting that
the data used by Ganiyu (2016) spanned 1990 to 2013 and was
estimated by fixed effects whilst Aloui (2019) used data from
1996 to 2014 estimated with the general method of moments. The
time series was wider for the data used by Ranjkeshan (2021) -
1990-2019 and shortest for Gohou and Soumaré (2012)—1990
to 2007.

Population growth was negatively and significantly related to
welfare suggesting that an increase in population would lead to
a reduction in welfare (Agbloyor, 2019; Djokoto et al., 2022).
This was attributed to competition for the limited resources in
resource-poor Africa.

Human capital enhanced welfare (Ganiyu, 2016; Agbloyor,
2019; Djokoto et al., 2022). Ganiyu (2016) explained that the
higher a country’s quality of human capital, the more likely
the country would attract resource seeking (human resource)
investors, and the more the spillover effect for better welfare.
Agbloyor (2019) added that policies that promote education,
health and income positively impact welfare.

The government’s final expenditure on goods and services on
welfare was found to be negative (Aloui, 2019) whilst Kolster
(2015) reported a positive sign. Djokoto et al. (2022) and
Gohou and Soumaré (2012) however, reported a neutral effect
on welfare.

Gohou and Soumaré (2012), Kolster (2015), and Djokoto et al.
(2022) found a positive effect of infrastructure on welfare. The
former was measured as the number of kilometers of paved roads
per 100 inhabitants whilst the latter measured infrastructure as
the number of fixed and mobile phone subscriptions per 100
inhabitants. New infrastructure improves the standard of living
and contributes to the overall sense of wellbeing (Gohou and
Soumaré, 2012; Kolster, 2015).
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Foreign resources have been invested in land acquisition,
irrigation facilities, machinery, technology deployment and
recurrent expenditure. As noted in the introduction, the effects
of these investments are reflected in employment, increase
in resources deployment. For agriculture, the availability of
food as well as increased foreign exchange from export
of the products are relevant. FDI in agriculture has been
found to impact measures such as food security (Slimane
et al., 2016), agricultural real GDP (Chaudhuri and Banerjee,
2010; Epaphra and Mwakalasya, 2017), agricultural real GDP
growth (Awunyo-Vitor and Sackey, 2018) and employment
(Ablo and Boadu, 2020).

The empirical literature shows that the effect of control
variables on welfare such as inflation, human capital, government
expenditure, and trade is mixed. So is the welfare effect of foreign
direct investment. This evidence, however, relates to the total
economy and not agriculture. Those that relate to agriculture
used measures of welfare that are less inclusive. The use of
the inclusive measure of welfare human development index, for
agriculture in developing countries is unknown. This study fills
the void.

DATA AND METHODS

Data

The data used in the study is an unbalanced panel of 51
developing countries from 1990 to 2019. Some reasons account
for the unbalanced panel. First, we used the unbalanced panel
because data availability did not permit a balanced panel. Second,
the data is unbalanced because not all countries included in the
data reported agricultural foreign direct investment data over the
1990-2019 period. Indeed, the reporting of agricultural foreign
direct investment data by FAOSTAT is a recent development.
Thirdly, where the agricultural foreign direct investment data was
available, the absence of data on any control variable resulted in
dropping all data for that year. Finally, regarding secondary data,
the availability depends on the level of reporting by countries.
This is not only hampered by conflict situations, but also by
logistic concerns. As the exclusion of some years (causing the
unbalanced panel) is not consistent, the unbalanced character
of the data is not problematic (Kastratovi¢, 2019). Nevertheless,
the use of the unbalanced panel in the developing country
international agricultural economics literature (Kastratovic,
2019; Wardhani and Haryanto, 2020; Djokoto, 2021a,b) and
welfare literature (Jarvis, 1988; Wiksadana and Sihaloho, 2021)
are not uncommon. The developing countries are listed in the
Appendix. The data originated from three sources: the Food and
Agricultural Organization (FAO), United Nations Development
Programme (UNDP) and World Development Indicators (WDI)
of the World Bank (Table 1).

Model

Following the study objectives and existing literature
(Reiter and Steensma, 2010; Gohou and Soumaré,
2012; De Groot, 2014; Kolster, 2015; Ganiyu, 2016;
Aloui, 2019; Allou et al, 2020; Adegboye et al,

2021; Atitianti and Dai, 2021; Ngo, 2021; Ranjkeshan,

TABLE 1 | Variables, labels, and definitions.

Variable Label Measurement Source
Dependent variable
HDI Welfare Human UNDP
development
index
Key explanatory variables
AGFDI Agricultural Agric FDI to GDP FAO
foreign ratio
direct
investment
Control variables
TO Trade Sum of exports and ~ WDI
openness exports to GDP
ratio
POPG Population The annual growth WDI
growth rate of the total
population
HC Human Gross Secondary WDI
capital school enrolment
GE Final Final government WDI
government expenditure to GDP
expenditure ratio
INFRAS Infrastructure Fixed and mobile WDI
subscriptions
INFLA Inflation The annual growth WDI
rate of the
consumer price
index
2021; Djokoto et al, 2022; Hamdi and Hakimi,
2022),
Welfare = f (Agricultural foreign direct investment, control variables) (1)

Equation 1 can be specified as

HDI;; = ao + a1AGEDI;; + a>TO;; + asPOPG;,
+a4HCi; + asGE;; + agINFRAS;; + a7INFLA;; + &i;  (2)

Where oy are parameters to be estimated, i is the number
of countries and t is the time in years. The variables are
defined in Table 1. Among the control variables, only TO has
an agricultural parallel. The agricultural TO was not used
because all the control variables ought to match the HDI in
scope. Equation 2 is a general specification of the models to
be estimated.

Modeling and Estimation

With 622 observations and 51 developing countries, the
average number of years is 12. This makes the cross-section
(N) greater than the time series (7). Following this, time-
series effects such as unit roots and cointegration were not
anticipated to be a challenge to address. Rather, the focus
was on the cross-section dimension of the data. Consequently,
panel fixed effect and random effect estimators were applied
to the data. The choice between the fixed effects and random
effects was accomplished using the Hausman test (Durbin,
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1954; Wu, 1973; Hausman, 1978). Tests for some violations of
the classical regression assumptions; homoscedasticity (Greene,
2000; Baum, 2001), non-serial correlation (Wooldridge, 2002;
Drulkker, 2003), non-correlated covariates (Hsiao, 2014; Baltagi,
2021) and specification (Ramsey, 1969; Asteriou and Hall, 2015)
were performed.

RESULTS AND DISCUSSIONS

Background of the Data

The HDI range from a low of 0.3164-0.9160, averaging at 0.6421
(Table 2). The low standard deviation suggests a low spread of
the observations around the mean. Thus, the size and statistical
significance of the coefficients would depend largely on the
variations in the explanatory variables. The size of the standard
deviation of AGFDI, 0.1256, is higher than that of the mean,
0.0254. This is indicative of the overdispersion of AGFDI. The
statistics of INFLA are similar. The means of TO, POPG, HC GE
and INFRAS exceed their respective standard deviations.

A time-path of HDI and agricultural foreign direct investment
shows that HDI remained largely within the 0.6 and 0.7 bands,
except drops below the 0.6 level in 2000-2003 and above 0.7 in
2017-2018 (Figure 1). Whilst the 0.6 - 0.7 band fall within the
medium human development category (UNDP, 2021; Djokoto,
2022), 0.7 and above is within the high human development. The
trend is rising over time. The FDI_GDP has been closer to the
zero mark than 0.1 over the period 1992-2011, however, there
were marked gyrations between 2012 and 2019. The FDI_GDP
also show a rising trend. The rising trend of both the HDI and
GDI_GDP is an indication of the joint movement of the two
variables over time.

RESULTS

For the Hausman tests, null hypotheses that states that the
‘difference in coefficients not systematic’ was rejected for models
1-2, 4-6 and 8. This implied the difference between the fixed
effects and the estimates of the random effects was systematic,
hence the use of the fixed effects estimator (Durbin, 1954; Wu,
1973; Hausman, 1978). Regarding models 3 and 8, the null
hypotheses that state that the ‘difference in coefficients not
systematic’ could not be rejected. Therefore, the random-effects
model was appropriate. In the case of the Wooldridge serial
correlation test, the null hypothesis that there is no first-order
autocorrelation was rejected for each of the models. This implied
that the errors were serially correlated at least in the first order
(Hsiao, 2014; Baltagi, 2021). We employed a modified Wald test
for the groupwise heteroskedasticity in the fixed effect regression
models. And an alternative test for the RE models. The null
hypothesis that the variances are the same for all the cross-
sections was rejected. Thus, there was heteroscedasticity in all
the models (Greene, 2000; Baum, 2001). The serial correlation
was corrected using the pooled ordinary least squares whilst the
heteroscedasticity was resolved using Driscoll-Kraay standard
errors (Driscoll and Kraay, 1998; Hoechle, 2007) for the FE
models. In the case of the RE models, we used the Prais-Wisten

regression that can account for the stated violations in the
RE models.

The F and the Wald statistics showed that the explanatory
variables jointly explained the variation in the human
development index for all the models. The R squared was
high for most of the models. The highest variance inflation
factors were below 5. This was way below the conservative 10.00
(Belsley et al., 1980; Greene, 1993; O’brien, 2007; Wooldridge,
2009).

The Ramsey RESET test seeks to show whether the
appropriate specification of the model has been estimated. This
test is tantamount to an omitted variable test. Consequently, the
test uses the powers of the fitted values of the dependent variable,
the human development index in this case. Specifically, the null
hypothesis that each of the models has no omitted variables
is rejected. Thus, the models were mis-specified except model
7. The resolution of the misspecification required including
powers of the prediction of the dependent variable as additional
explanatory variables as shown in Table3. The statistical
significance of the coeflicients of the powers of the prediction of
the dependent variable indicated the misspecification had indeed
been accounted for.

It must be noted that the fixed effect in Table3 is the
country fixed effect. The pooled ordinary least squares account
for the correction for serial correlation as shown in Table 3.
All the models corrected for the violations tested are presented
in Table 3. The size of the observations and the number of
explanatory variables show that the hypothesis test of the
statistical significance of the estimates of the coefficients has
a high degree of freedom. Thus, these estimates must be
sufficiently efficient.

Irrespective of the control variable used for the robustness
checks, the coeflicient of AGFDI is positive and statistically
significant. The coefficients of the control variables were also
similar across models in respect of magnitude and statistical
significance. These suggest the consistency and robustness of the
estimates across models. All the coefficients were positive except
that for GE and INFLA. All the coefficients were also statistically
significant except that of INFLA.

DISCUSSIONS

Model 7 was chosen for discussion as this model contained
all the control variables identified in our empirical review. The
t-test statistic of AGFDI in model 7 in Table3 shows the
null hypothesis that the coeflicient of AGFDI for developing
countries is statistically indistinguishable from zero is rejected.
Coupled with the positive sign of the coefficient, agricultural
foreign direct investment has a positive effect on welfare.
A one US dollar increase in agricultural foreign direct
investment would induce a 0.1400 unit increase in the
human development index. Agriculture is a source of food
and nutrition for households and provides raw materials for
industry. Other industries provide services to agriculture from
the input end through production to the output end of
the value chain. Indeed, agriculture contributes significantly
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FIGURE 1 | Time path of Welfre and agricultural foreign direct investment in developing countries.

TABLE 2 | Summary statistics.
Variable Observations Mean Standard deviation Minimum Maximum
HDI 622 0.6421 0.11783 0.3164 0.9160
AGFFDI 622 0.0254 0.1256 4.31e-06 1.7386
TO 622 72.0234 36.0952 0.3279 274.9731
INFLA 622 8.0667 12.2283 —1.71034 183.3120
POPG 622 1.6558 0.9512 —0.9496 7.3496
HC 622 68.5662 25.0232 2.0400 120.6512
GE 622 13.0606 4.3420 4.0701 29.9743
INFRAS 622 62.7141 53.9502 0.27206 197.2628

to the economies of developing countries. More than 4
per cent of global gross domestic product is accounted
for by agriculture whilst representing more than 25% of
the gross domestic product in some developing countries
(Djokoto, 2021a,b; World Bank, 2021). Foreign direct investment
into the agricultural sector is expected to contribute to
investment in the domestic economies, create more jobs,
develop local skills, and stimulate technological progress thereby
contributing to increased food production. World Bank (2021)
and Djokoto (2021a,b) noted that agriculture is up to four times
more effective in increasing wealth among the poor, unlike
other sectors.

Increased food production could reduce food prices and
curtail food price inflation. These would improve the human
development index which, in aggregate, improves social welfare.
Gohou and Soumaré (2012) and Ranjkeshan (2021) noted that
foreign direct investment has a greater impact on poverty
reduction the poorer and the less developed the country
is although richer countries benefit more in absolute terms.
Kennedy et al. (2012) noted that foreign direct investment
influences spillovers that increase the threshold of human
capital thereby accentuating an improved standard of living. The
empirical evidence of Reiter and Steensma (2010), Gohou and
Soumaré (2012), Kolster (2015), Aloui (2019), Allou et al. (2020),
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TABLE 3 | Estimations with robustness checks.

(1) (2 ()} 4) (5) (6) @) ®)
VARIABLES HDI HDI HDI HDI HDI HDI HDI HDI
AGFDI 1.0421* 1.0472%** 0.0469"** 0.1809*** 1.2738*** 01772 0.0185* 0.1440"**
(0.4553) (0.3714) (0.0181) (0.0289) (0.2822) (0.0244) (0.0089) (0.0258)
TO 0.0033*** 0.0001***
(0.0010) (4.40e-05)
POPG —0.0145"* 0.0140**
(0.0037) (0.0060)
HC 0.0033*** 0.0030***
(0.0005) (0.0001)
GE 0.1078*** —0.0013*
(0.0268) (0.0005)
INFRAS 0.0035*** 0.0011**
(0.0004) (4.86e-05)
INFLA —0.0002*** —1.97e-05
(4.49e-05) (3.40e-05)
p1HDI3 —5.1820*
(8.0332)
P2HDI3 —6.0325"
(2.7945)
pP3HDI6 0.2012***
(0.0749)
p4HDI6 —0.2199*
(0.1095)
pP6HDI2 —14.2867**
(3.8047)
p7HDI2 —1.4211"
(0.2011)
PIHDI2 —0.6606"**
(0.0392)
CONSTANT 1.9888* 1.9810"* 0.6560*** 0.4357** 5.1002*** 1.0150"* 0.5874*** 0.6223***
(0.7982) (0.6620) (0.0126) (0.0229) (1.2159) (0.0596) (0.0050) (0.0145)
Model diagnostics
Observations 622 622 622 622 622 622 622 622
Countries 51 51 51 51 51 51 51 51
R-squared 0.1827 0.2900 0.9538 0.6996 0.3380 0.8188 0.9391 0.9271
Estimator FE FE P_W FE FE FE P-wW FE
Country fixed effects Yes Yes No Yes Yes No No Yes
F statistics 70.44** 48.65*** - 119.48"** 27.59 84.09** - 1,274.20"*
Wald - - 127.31%* - - - 31.20"* -
Higehest VIF 1.00 1.02 1.13 1.01 1.09 1.03 1.00 4.89

1. Values in parentheses in models 1-2, 4-6 and 8 are Driscoll-Kraay standard errors. 2. Values in parentheses in models 3 and 7 are independent panels corrected standard errors. 3.
***0 < 0.01, *p < 0.05, *p < 0.1. 4. FE - fixed effects, RE - random effects, P-W - Prais-Winsten regression.

Atitianti and Dai (2021), Ngo (2021), and Djokoto et al. (2022)

are consistent with the result of this study. The negative effect
of foreign direct investment on welfare (Ranjkeshan, 2021) and
neutral effects (Agbloyor, 2019; Aloui, 2019) are inconsistent with
the outcome of this study.

Trade provides the opportunity for countries to export what
they have and import what they need thereby improving welfare
(Agbloyor, 2019). Developing countries are large exporters of
primary products, especially agricultural products. And they
import machinery to support their agricultural sectors among
other sectors. These make trade important to these countries.

These explain the statistically significant positive coeflicient for
the openness to trade variable, TO. The finding of the current
study is consistent with empirical evidence from Agbloyor
(2019), Adegboye et al. (2021), and Hamdi and Hakimi (2022).
Our finding is inconsistent with the prior evidence of Evans
and Kelikume (2018), Ranjkeshan (2021), and Djokoto et al.
(2022).

The coefficient of population growth (POPG) is also
statistically significantly positive. This is inconsistent with the
conclusions of Agbloyor (2019) and Djokoto et al. (2022)
who explained that an increase in population would lead
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to competition for limited resources which would lead to a
reduction in welfare.

Human capital (HC) was used as a proxy for education.
The null hypothesis that the coefficient of HC is statistically
indistinguishable from zero was rejected. Thus, the coeflicient
of HC is statistically significantly different from zero. The
statistically significant and positive coeflicient is unsurprising as
education is part of the HDI. Education provides the opportunity
for citizens to access information in general including those
on disease prevention and cure. Also, education, both formal
and informal provides knowledge and skills that are necessary
for employment. Indeed, technology adoption is known to be
positively correlated with education (Tovignan and Nuppenau,
2004; Genius et al.,, 2006; Kassie et al., 2009; Mzoughi, 2011;
Latruffe and Nauges, 2014). Educated persons are thus able
to access technology that can enhance livelihoods and hence
welfare. Our finding is consistent with the conclusions of Ganiyu
(2016), Agbloyor (2019), Adegboye et al. (2021), and Djokoto
et al. (2022).

The coeflicient of the final government expenditure on welfare
is negative. This is in line with the pertinent literature (Aloui,
2019). Government expenditure may not have been adequately
directed to projects and programmes that would improve health,
education, and livelihood (income), the components of the
HDI. Kolster (2015) however, found a positive effect. Gohou
and Soumaré (2012), Ganiyu (2016), and Djokoto et al. (2022).
reported a neutral effect of GE on welfare.

Infrastructure is the fulcrum around which economic
activities revolve. Thus, it is not surprising that the coefficient of
INFRAS is positive and statistically significantly distinguishable
from zero. As Gohou and Soumaré (2012) and Kolster (2015)
had explained, infrastructure improves the standard of living
and contributes to the overall sense of wellbeing. The finding
of a positive effect of infrastructure is also consistent with
the findings of Adegboye et al. (2021) for central, eastern,
and western sub-Saharan Africa and Djokoto et al. (2022) for
developing countries.

The sign of the coefficient of INFLA is negative whilst
the magnitude is statistically insignificant. This implies that
inflation does reduce welfare, but the effect is not significant.
The sign means that inflation reduces the purchasing power
of consumers. This would have reduced how much education
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APPENDIX

TABLE A1 | List of developing countries in the data.

Algeria
Bangladesh
Bolivia
Brazil

Cabo Verde
Cambodia
Chile
China, mainland
Colombia
Costa Rica
Ecuador
Egypt

El Salvador

Fiji
Ghana
Guatemala
Guyana
Honduras
India
Indonesia
Israel
Jamaica
Jordan

Lao PDR
Madagascar
Malawi

Malaysia
Mauritius
Mexico
Morocco
Mozambique
Myanmar
Nicaragua
Oman
Pakistan
Panama
Paraguay
Peru
Philippines

Republic of Korea
Rwanda
Saudi Arabia
Tanzania
Thailand
Tunisia
Turkey
Uganda
Ukraine
Uruguay

Viet Nam
Zambia
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