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Infrastructure investment is one of the main preconditions for enabling developing
countries to accelerate or sustain the pace of their development and achieve the Sus-
tainable Development Goals. This paper examines the determinants of agricultural
water infrastructure investments in the Kingdom of Eswatini. Using annual data (time
series); Pearson Pair-wise Correlation, Unit-root tests and OLS regression techniques
are applied to determine the relationship between public infrastructure investment
and factors that influence public investments. Agricultural water infrastructure
investment is found to be positively correlated to GDP, Sugar export income and FDI
into agriculture. Past economic growth and sugar export values are the two critical
determinants of agricultural water infrastructure investments in Eswatini. It can be
safely construed that higher incomes as well as terms of trade for sugar, can improve

spending on agriculture water investments. This is important because an increase in
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1 | INTRODUCTION

In Sub-Saharan Africa water infrastructure is afflicted by under-invest-
ment, this has greatly affected portable water supply let alone agricul-
tural water supply (African Development Bank [AfDB], 2018).
Infrastructure investment is amongst the foremost enabling prerequi-
sites for developing countries to fast-track or to sustain the pace of
their development whilst simultaneously allowing them to achieve
their Sustainable Development Goals (SDGs) (UNCTAD, 2016). The
significance of infrastructure investment to the socio-economic pro-
gress of a country cannot be overstated (Global Infrastructure
Hub, 2017). Inadequate or underwhelming infrastructure limits the
general publics' access to markets, as well as income opportunities
and services such as clean water, education, health, transport and
communication (ILO, 2010). Aschauer (1993) argues further by stating
that public infrastructure such as road networks, railways, water and
sewer systems and the like should be considered as a factor of pro-

duction, along with labour and private capital, in the economic

investments in water infrastructure may then help spur economic growth.

economic growth, public infrastructure, public investments, sugar sector

development process. Therefore, to raise productivity growth coun-
tries must boost the rate of both tangible and intangible capital accu-
mulation such as plant, equipment, research and development
expenditures. Scaling up infrastructure investment is thus generally
perceived as a spine in national development strategies of emerging
economies (Atolia, Li, Marto, & Melina, 2017).

Most African countries including Eswatini have agriculture driven
economies hence they are all working towards expanding irrigated agri-
culture to enhance agricultural productivity and to also expand the
agriculture-based industry and exports. Currently, in Sub-Saharan
Africa, the area under irrigation is less than 3% of agricultural land.
However, the pressing need for social investments (which are meant to
mitigate hunger) overtakes the essence of investing in infrastructure
that would take years to yield the required instant results of curbing
poverty and hunger (AfDB, 2018). In congruence with the aforemen-
tioned assertions, Eswatini has made agricultural water infrastructure to
be at the core of the agriculture sector performance. This consequently

implies that agricultural water infrastructure investment has a critical
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influence towards the economic growth and development of the coun-
try (Strategy for Sustainable Development and Inclusive Growth
[SSDIG], 2016). This makes it imperative for Eswatini to emphasize agri-
cultural water infrastructure investment because of its direct influence
on the economic development, food security and livelihood of Emaswati
(Swazi people). Agricultural water infrastructure investments are promi-
nently known to be pivotal for ensuring food supply to cater for the
growing population, increase water conservation and reduce environ-
mental costs for agricultural production (World Bank, 2019). The
abovementioned aspects are thus designated as the leading demand
factors to invest in agricultural water infrastructure. The World Bank
together with the African Development Bank (AfDB) advocated for
infrastructure investment especially in the agriculture sector to drive
the economic growth in Eswatini (AfDB, 2020; World Bank, 2020). In
retrospect, the determinants of agricultural water infrastructure invest-
ments are diverse and differ from one country to another and from one
economic region to another and so forth. Having confirmed the above-
mentioned aspects as the key leading demand factors to invest in agri-
cultural water infrastructure in Eswatini, the same cannot be said about
the determinants of agricultural water infrastructure investment. This
paper, therefore, seeks to ascertain the determinants of agricultural
water infrastructure investment in the Kingdom of Eswatini.

Although some of the literature identifies several factors that may
drive infrastructure investments, there are disagreements on which
sets of determinants are important for which conditions and over
what type of period. Thus, the determinants of infrastructure are an
empirical question. The paucity of studies to this extent focusing on
Eswatini further implies that studying this important question within a
focus on Eswatini is critical for context-specific policy guidance. With-
standing the fact that Eswatini has made water infrastructure invest-
ment with special reference to agriculture a priority through the
SSDIG it thus also makes it imperative to look into the determinants
of water infrastructure investment in Eswatini. Hence the objective of
this paper is to investigate the factors influencing agricultural water
infrastructure investments in Eswatini; these investments are meant
to enhance agricultural productivity which would in turn consequently
augment economic development of the country.

The rest of this paper is structured as follows; the next
section presents a discussion on the economic theory on public infra-
structure investments and Its determinants (literature review);
followed by a discussion on Eswatini's microeconomic performance
and capital spending; then a discourse on public sector infrastructure
investment patterns in Eswatini; subsequent to this section is a dis-
cussion on the methodology employed by this study; then the results

and discussion; and finally the last section is the conclusion.

1.1 | Economic theory on public infrastructure
investments and its financing

Infrastructure provides a foundation for nation building (social and
economic development) (AfDB, 2018). These sentiments are also ech-
oed by Nannan and Jianing (2012), they found that public

infrastructure is meant to deliver the basic framework for a country to
support essential public service in order to get higher economic
growth and a better quality of life. The lack of infrastructure such as
water, power and transport services has been noted to be one of the
major barriers to industrialization in Africa. According to economists
at the African Development Bank, Industrialization (mechanization
and technology use) is key to ending poverty and generate employ-
ment for over 12 million young people in Africa (ADB, 2018). Jedwab
and Storeygard (2016) echo these sentiments by further stating that
socially, infrastructure investment leads to increased access to essen-
tial services which are meant to reduce inequality, foster inclusion and
support poverty reduction efforts. In most cases, the poorest commu-
nities benefit the most from public infrastructure development
because it brings basic amenities and employment right to their door
step and thus improving their standard of living (Baum-Snow, Hender-
son, Turner, Zhang, & Brandt, 2017). However, despite the above
proclamations, the association between public infrastructure invest-
ment and economic development is an attention-grabbing subject in
Southern Africa. This is because of two key reasons; first, the struc-
tural adjustments adopted by countries and their development part-
ners that have cut back on infrastructure investments despite their
potential long-term benefits; and second, the drawbacks that have
been brought by inefficiencies and corruption in public infrastructure
investments in these countries (IMF, 2017 and AfDB, 2018). This is
notwithstanding fact that infrastructure investment is one of the key
economic development pillars of the Southern Africa Development
Community (SADC, 2017).

Public infrastructure is arguably a significant input into the national
production function thus it is argued that there is a need for greater
spending on public capital. The economic impact of Africa's inadequate
and inferior infrastructure is significantly high; poor infrastructure
shaves off up to 2% of Africa's per capita growth rate. Good public
infrastructure has been noted to globally enable 8-10% of FDI inflows
to countries. Despite infrastructure in developing countries being pri-
marily government responsibility, it has been noted that in middle-
income countries like Eswatini public infrastructure investment draws
roughly between 30-35% of Public Private Partnership (PPP) Projects
in infrastructure development compared to about 1-4% in low-income
countries (AfDB, 2018). Bearing this in mind most economists concur
that public capital investment can expand the productive capacity of an
area or place (Cavallo & Daude, 2011). In the same vein, public capital
investment enhances the productivity of private capital, raising its rate
of return and encouraging more investment. Cohen and Morrison-Paul
(2001) stated that the extent and worth of public infrastructure invest-
ment influence the costs and efficiency of private investments, and
consequently on economic vigour and development. This in turn has
brought about postulations that a 10% growth in infrastructure endow-
ment increases output per worker by about 1% in the long run
(Calderon, Moral-Benito, & Serven, 2015). In a nutshell, infrastructure
investment shapes economic activity in a country because it can pro-
duce long-standing economic improvements by reducing trade costs
and integrating markets, possibly changing the economic setting in

poor, remote regions with high trade costs (Gurara, Klyuev, Mwase, &



NHLENGETHWA T AL.

Presbitero, 2018). Despite the flurry of evidence with regards to long-
term gains from public infrastructure investment, there is also evidence
that throws caution against the wind. In the 1980s, a surge of public-
financed infrastructure investment delivered poor results in terms of
short and long-run economic growth, this was typically due to over-
spending, corruption and poor maintenance (Arezki, Bolton, Peters,
Samama, & Stiglitz, 2017). This suggests that there is no guaranteed
assurance of public infrastructure investment's effectiveness and
efficiency; therefore, these can be achieved through appropriate
institutions and policies.

The aforementioned findings imply that African countries need to
accelerate their investment in infrastructure in a smarter way. With that
being said, countries should, therefore, invest in public infrastructure
where they have comparative and competitive advantages (Kodongo &
Ojah, 2016). The public infrastructure herewith referred to in the Afri-
can context includes; sea ports, hydro-electric and irrigation dams and
so forth. Infrastructure affects productivity and directly as part of GDP
formation and as an input to the production function. Having taken
cognisance of the need and the role of public infrastructure investments
in developing countries it is thus inferred upon policymakers to enact
policies that are meant to increase public spending on infrastructure
which would in return boost economic development; these sentiments
or policies are also echoed by the IMF, World Bank and the AfDB
(AfDB, 2018; IMF, 2020; Sturm, 2001; World Bank, 2019).

Against the aforementioned background that depicts the signifi-
cance of public infrastructure investments and their role in economic
development, it is imperative to then discuss at length how it is
financed (in other words, discuss the determinants of public infra-
structure investments). Sturm (2001) argues that the principles that
drive private infrastructure investment in less developed countries are
similar to those applied in public infrastructure investment. These
principles are also confirmed by Levine and Renelt (1992); Sala-i-
Martin (1997) and; Strum and De Haan (2000). One of the principles
is that economic growth has a significantly positive and robust influ-
ence on infrastructure investment. In fact, the ratio to GDP of total
investment is among a few variables that are robustly correlated with
economic growth for a number of less developed countries. Secondly,
increases in national debt (debt crisis i.e., debt overhang hypothesis)
adversely influence investments. Studies carried out in Africa, Asia,
the Middle East, Latin America and the Caribbean Islands depict that
disparities in infrastructure investment can be clarified by the discrep-
ancies in the macroeconomic environment, quality of governance and
the government's financial capacity (Arimah, 2005). Sturm (2001) and
Khumalo (2016) concur that infrastructure development in developing
countries is funded through public expenditure of which a portion of
the infrastructure investment is financed through loans or national
debt. However, national budgets can be constrained by government
debt ceiling (IMF, 2017). Gupta, Clements, Baldacci, and Mulas-Grana-
dos (2006) investigated the relationship between national budgets,
their composition and economic growth; the findings showed that
national budgets leaning more towards infrastructure investments are
vital for economic growth thus government expenditures that lead to

higher economic growth must be promoted and protected.
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Furthermore, empirical evidence from studies conducted by IMF
(2017); Beaton et al. (2017) and; Calderon and Servén (2004) supports
the theorem and contentions of a significantly positive relationship
between economic growth and infrastructure investment. Hence, it is
probably to state that higher GDP accruals tends to increase public
spending on infrastructure. This is confirmed by the findings of Cerra
et al. (2017); they argued that country revenue surpluses tend to
increase infrastructure investment. The inference thereof is that the
overall influence of public investment on infrastructure hinge on how
it is financed that is, new debt, tax increases or spending cuts or loans.
To add on this, Helm (2009) stated firmly that the management and
regulatory environment of public infrastructure provides an enabling
environment to lure private investment through FDI into infrastruc-
ture development in developing economies. De Haan, Sturm, and
Sikken (1996) and Sturm (1998) concluded that stints of economic
severity and recurrent changes in government are associated with low
public investment and that movement in public investments tend to
follow those in private investment. According to Dao's (2008) hypoth-
esis, the infrastructure indicator in a developing country is a function
of the following factors; public pension expenditure as a share of
GDP, public spending on education as a share of GDP, public spending
on health as a share of GDP, public savings as a share of GDP, civil
service wages as a share of GDP and private infrastructure spending
as a share of GDP. Khumalo (2016) added interest rates and inflation
rates as factors to infrastructure investment. Gali and Perotti (2003)
also confirmed that public debt plays a significant role in determining
infrastructure investment. They further contended that GDP per
capita, GDP trend, long-term interest rates, total revenue and current
expenditure influence infrastructure investment. Sturm's (2001)
hypothesis on unemployment rate, interest rate, inflation rate, GDP
growth, budget deficit and government debt/loans as significant eco-
nomic factors influencing public investment were also echoed by both
Khumalo (2016) and Dao, 2008). Turrini (2004) found that public
investment (as a percentage of GDP) increases with GDP growth
(in real per capita terms) and it declined with increases in public debt.

A summary of the contributing factors to infrastructure invest-
ments (explanatory variables) was classified into three by Kirchgassner
and Pommerehne (1988) and Sturm (2001) (see Table 1 below).

These variables were used to test Wagner's Law which stresses the
transformation of traditional societies into industrialised societies with
their shift from the family to the public sector of services that is, educa-
tion and health care (Lybeck, 1988). The hypothesis thus state that a
larger degree of urbanization leads to less demand for infrastructure in
rural areas at the same time the development of rural infrastructure in
rural areas can halt urbanization (urban migration). However, population
growth might increase the demand for infrastructure.

Public investments are expected to be restrained by escalating
inflation rates whilst unemployment may prompt more public infra-
structure investment (Sturm, 2001). Higher budget deficits or govern-
ment debt curtail government infrastructure investment. Private
investment towards infrastructure investment is thought to prompt
more public investment or it can substitute for public infrastructure

investment. Foreign Aid (ODA) is intended to create an enabling
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TABLE 1 The three sets of determining factors
Politico-
institutional
Structural variables Economic variables variables

Degree of Real economic Ideology, election
urbanization and growth, cycle, coalition
population government budget variables,
growth deficit, government economic and

debt, interest
payment, private
investment, foreign
openness to trade,
foreign direct
investment

political freedom,
political stability

Note: Source: Sturm (2001) and Kirchgassner and Pommerehne (1988).

environment for sustainable economic growth (in short prompt more
infrastructure investment). De Haan et al. (1996), De Haan and Sturm
(1994), Oxley and Martin (1991), concurred that politico-institutional
variables depict that socialist governments tend to increase public
infrastructure expenditure when compared to right-wing government.

Debt ceilings are meant to control the level of country debts but
this is a constraint to fiscal budgets; this is the main sources of public
infrastructure investment. Therefore, governments find themselves
with an ever-increasing infrastructure deficit because they cannot
increase public investments due to budget caps/shortfalls or budget
deficit (Khumalo, 2016). Sahoo and Dash (2009) found that there is a
causality effect (positive relationship) between infrastructure invest-
ment and GDP growth. With regard to total government revenue; it is
noted that it indicates the ability to fund infrastructure investment
because domestic budgets mainly fund public infrastructure
(Arimah, 2005). This simply implies that infrastructure investments
tend to increase with increases in government revenue.

In a nutshell, the economic theory on public infrastructure invest-
ments and its determinants shows that in a much as economic growth
(GDP) influences infrastructure development, infrastructure investments
also stimulate economic development. In developing countries, public
spending is crucial for infrastructure investment. The main factors
influencing infrastructure investment are classified into three categories;
structural, economic and polito-institutional variables. Furthermore,
countries should invest on industry infrastructure where they have com-

petitive and comparative advantage.

1.2 | Eswatini macroeconomic performance and
capital spending

The economic theory above has unequivocally emphasised the impor-
tance of a country's macroeconomic performance in influencing public
infrastructure investments. This section thus looks at the macroeco-
nomic performance of Eswatini and how it has impacted the country's
capital investments. In the past decade and a half, the economic sta-
bility in Eswatini has been hinging on the services, manufacturing and

agriculture sectors. Consequent to the severe economic decline in

2010, Eswatini experienced a period of macroeconomic volatility
(IMF, 2020). In light of the above, to mitigate these circumstances the
country embarked on a fiscal consolidation through a temporary
rebound in Southern Africa Customs Union (SACU) revenue, and
enhancing the credibility in the peg with the South African rand. How-
ever, deteriorating private investment and dwindling external compet-
itiveness have kept growth below the pre-2010 period and are
encumbering the long-term growth prospects of the economy
(AfDB, 2020). The fiscal situation has remained weak since the world-
wide financial crisis of 2008-2010 compounded by the severe
drought in 2015-2016 and this has led to budget deficits estimated
to be around 8% of the GDP in 2019 from 6.5% in 2018. Low reve-
nues are outpaced by elevated expenditures, particularly transfers,
the public sector wage bill and capital outlays (World Bank, 2020).
The IMF (2020) Eswatini country report also echoed that public
spending has remained elevated despite low SACU revenues and
expansionary budget policies hence widening the fiscal deficit to an
annual average of 9% of the GDP. Public debt has risen sharply and
rapidly (30% of GDP thus raising sustainability concerns), and financ-
ing constraints have led to the accumulation of domestic arrears. The
grim picture created by the IMF, World Bank and AfDB has led to the
country developing mitigating strategy derived from the SSDIG (2016).
The country with the assistance of the aforementioned institutions
has prioritised infrastructure development, heightened attempts to
improve the business environment, including the revision and intro-
duction of new legislation. These endeavours are meant to harness
new growth opportunities, make the country to be more competitive
particularly in SACU and SADC.

Delving into the public capital spending of Eswatini in the agricul-
ture sector, it is worth comprehending that over the past two decades
there have been four major public agriculture expenditures namely;
(a) Capital Expenditure, (b) Goods and Services (operational expendi-
ture), (c) Personnel Emoluments and, (d) Subsidies, Grants and Social
Benefits (Musaba et al, 2014). During the aforementioned period, per-
sonnel emoluments have the largest share of the public agriculture
expenditure (on average slightly above 40%), followed by capital
expenditure averaging around 30% (inconsistent spread over the
20 years), then goods and services at 27% and last subsidy payments
at 3% (These expenditures reveal that priority was and has been
accorded to personnel emoluments and goods and services simply
because capital expenditure has been very inconsistent and declining
over the same period. With regards to agricultural expenditure by
core function, agricultural extension has been consistently receiving a
higher share averaging 35%, followed by irrigation and infrastructure
with an average of 18% (this share has been consistently growing at a
10% rate over the two decades). Research and Development follows
with a share of 9%. It should be taken into cognisance with grave con-
cern that budget execution rates in the Ministry of Agriculture are low
ranging from 85 to 90%.

The afore-discussion paints a clear picture that Eswatini's
economic growth needs urgent resuscitation because it has been in a
downward spiral. Furthermore, dissection of the capital spending

shows that infrastructure investment has been very inconsistent and



NHLENGETHWA T AL.

that itself has not been helping the country's course to improve its
microeconomic performance. Further, asserting the necessity for

water infrastructure investment to boost the economic growth.

1.3 | Public sector infrastructure investment
patterns in Eswatini

Having noted that the macroeconomic performance of the country has
been lethargic and thus GDP accruals have been quite scanty. It is for
this reason that infrastructure development in Eswatini is funded through
credit enhancements/facilities (large loans) from the African Develop-
ment Bank (AfDB), European Investment Bank, the Arab Bank for Eco-
nomic Development in Africa (BADEA) and the Kuwait Fund. Eswatini
still needs to intensify investments in infrastructure (i.e., transport, tele-
communications and electricity) that would ease the cost of doing busi-
ness. Despite the middle-income status and large infrastructure
investments (echoed by the 73 out of 144 countries Global Competitive
Index ranking on the quality of infrastructure), Eswatini still faces bottle-
necks in all kinds of infrastructure (ADB, 2018). Lagging behind is the
investment in electricity infrastructure investment because the country
on generates 10% of the needed power thus the country is highly depen-
dent on imported power from South Africa (80%) and Mozambique
(10%) (Khumalo, 2016). In light of the electricity conundrum faced by
South Africa is imperative that Eswatini starts investing in renewable
energy generation capacity, and this will be consistent with green growth
objectives, to avert potential future shortages.

The second least public sector investment goes towards telecom-
munication infrastructure (ICT); this sector is characterised by the exis-
tence of monopolies in the fixed telephone network (Eswatini Post and
Telecommunications Corporation) a government parastatal and recently
diversified mobile telephone network (Eswatini MTN and Eswatini
Mobile). Mobile Network coverage has been steadily increasing in the
country however fixed network coverage still stand at 4 fixed lines per
100 inhabitants (EEPARC, 2017). Transport infrastructure is the third
least investment done by the Eswatini government; 58% of the national
road network is in good condition bearing in mind that about 75% of
the goods within the country are transported through the road network
with rest through rail (ADB, 2018). The highest portion of public sector
infrastructure investment goes to water and sanitation (this includes
agricultural water infrastructure). Access to clean water supply stands
at above 85% whilst access to sanitation stands at 70%. Irrigation has
increased significantly through construction of the Maguga dam that
feeds the Komati Downstream Development Programme (KDDP) and
the Lubovana dam that feeds the Lower Usuthu Smallholder Irrigation
Project (LUSIP) (SSDIG, 2016).

From the above discourse, Eswatini's infrastructure investments
are evidently funded through international credit facilities and that
investment patterns portray that agricultural water infrastructure are
a priority followed by transport infrastructure, then ICT infrastructure
and lastly electricity infrastructure. This further asserts that the coun-

try has a comparative and competitive advantage in the sugar cane
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production hence the elevated or rather enhanced investments in
water infrastructure.

2 | METHODOLOGY

This is a descriptive empirical research paper based on collection and
analysis of both qualitative and quantitative secondary data. The data
collected and used for analysis is time series data of economic vari-
ables and descriptive variables which explicably explain the enabling
environment for public infrastructure investments. It is, therefore,
worth mentioning that from the afore-discussed economic theory on
public infrastructure and its financing, the theoretical possibilities
regarding the identification of the factors influencing agricultural
water infrastructure investments can be empirically estimated based
on a time-series approach and deductions from the OLS estimators
used by Agénor and Neanidis (2015), Khumalo (2016), and Calderon &
Serven (2010). The variables in their models include the following;
GDP, interest payment, government debt, government budget deficit,
FDI, openness to trade, annual inflation rates, GDP growth and so
forth. The weakness of their models is that there is a high possibility
of cointegration amongst some of the independent variables that is,
government debt and government budget deficit. These models do
not cater for Wagner's law. It also does not address the influence of
other competing infrastructure investments that is, education and
health public expenditure. The issue of cointegration, and the inclu-
sion of variables like interest rates and other competing infrastructure
investments are catered for in the model and analysis undertaken in
this paper. It is also worth noting that structural and politico-
institutional variables dissected in this paper satisfy Wagner's law.

The analytical framework adopted by this paper first uses quanti-
tative descriptive analysis to determine the relationship between pub-
lic infrastructure investment and factors that influence public
investments provides the empirical evidence. This evocative analysis
is based on the use Ordinary Least Squares (OLS). Before conducting
the OLS regression, Pair-wise Pearson Correlation (10%) are com-
puted to determine the factors that have partially stronger relation-
ship with infrastructure investment.

The unit root tests (Augmented Dickey Fuller Test and Phillips-
Perron Test) were used to determine the stationarity of the time series
data used in this analysis to avoid running spurious regressions. Since
the data used in this analysis is an economic and financial time series
data it, therefore, exhibits trending behaviour or non-stationarity in
the mean. It is thus required that the data be transformed to station-
ary prior to further analysis. The Null Hypothesis is that either of these
variables (infrastructure investment, GDP, sugar export value, FDI into
agriculture, government debt, government savings, health expendi-
ture, interest rates and inflation rates) follow a random walk with a
possible drift while the Alternative Hypothesis is that either of the
aforementioned variables is stationary around a linear trend.

Ho: ¢ = 1 = > Yt ~ (1) with a drift.

H1: |p| < 1 = > Yt ~ (0) with a deterministic time trend.
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The Pearson pairwise Correlation (10%) was used to determine

the relationship between the infrastructure investment and the fol-

lowing indicators/factors in the estimated model below;

Yi = + },GDP + 3,AgGDP + 35FDI + §,0DA + s Sugar + #,Debt
+B,Sav + fgEdu + fyoHealth + B, Int.Rate + B4 Infl.Rate + y,

where Yt = Infrastructure Investment, GDP = GDP (Constant $ 2010),
AgGDP = Agriculture GDP, FDI = FDI to Agriculture, ODA = ODA to
Agriculture, Sugar = Sugar Exports, Debt = Government Debt,
Sav = Government Savings, Edu = Education Expenditure,
Health = Health Expenditure, Int. Rates = Interest Rates, Infl. Rate = Infla-
tion Rate, (all the other dependent variables are computed as a share of
GDP). The expected signs given the theory and literature surveyed are
that FDI, ODA, GDP, Sav and AgGDP will have positive coefficients, while
Government Debt, Health Expenditure, Education expenditure, Interest
Rates and Inflation Rate will have negative coefficients implying that they
depress investments in water infrastructure success.

The model is estimated using a short time series data for Eswatini
during 2000-2017. Data source for the agriculture water infrastructure
investment, education expenditure and health expenditure is Ministry
of Finance (2019); GDP (constant $ 2010) and agricultural GDP were
sourced from the ReSAKSS database (2019); the Central Bank of
Eswatini (2019) provided data FDI to agriculture, ODA to agriculture,
interest rates and inflation rates; Eswatini Sugar Association (2019) pro-
vided data on sugar export values; and the World Bank (2019) provided

data on government debt and government savings.

3 | RESULTS

3.1 | Correlation result of variables

Table 2 depicts that Agricultural Water Infrastructure Investment is cor-
related (at 10% significance level) to GDP (41.3%), Sugar Export Value
(40.6%), FDI into Agriculture (59.1%), Government Debt (—50.1%),
Health Expenditure (—49.6%), Government Savings (42.6%), Interest
Rates (—51.6%) and Inflation Rates (—46.8%). It is also worth noting that
GDP, Sugar Export value, FDI into agriculture and Government Savings
are positively correlated to infrastructure investment whilst Govern-
ment debt, Health Expenditure, Interest Rates and Inflation Rates are
negatively correlated infrastructure investment. The above notations
and statistics were as expected are aligned to what Agénor and
Neanidis (2015); Calderon & Serven (2010); Khumalo (2016); Sahoo
and Dash (2009); and Sturm (2001) found in their studies; that the

above factors have an influence on infrastructure investment.

3.2 |
tests

Augmented Dickey-Fuller and Phillips-Perron

In order to avert spurious regression results, it was essential that the eco-
nomic data (which is most certainly non-stationary) in this analysis be

differenced and thereafter use the unit root tests (ADF and PP) to ascer-
tain stationarity (see Tables 3 and 4). The differenced data will thereafter
be used in the OLS regression to determine the linear relationship
between infrastructure investments and the other variables below.

After first difference, Government Debt, Health Investment,
Interest Rates and Inflation Rates were stationary at all significance
level whilst Government Savings and GDP were stationary 10% signif-
icance level GDP, Sugar Export Value and FDI into Agriculture
required further differentiating in order to be stationary. Testing for
stationarity is important to avoid spurious regression results which
may ensue from a regression of variables that are non-stationary.
Where these tests confirm stationarity, OLS regressions yield reliable
results, however, where this is not the case, then the variables must

be differenced before OLS can provide reliable estimates.

3.3 | Ordinary least squares (OLS) regression

The results in Table 5 depict that the independent variables reliably
predict the dependent variable (Agriculture Water Infrastructure
Investment) because the p-value is smaller than .05. 63.2% of the vari-
ance in Agriculture Water Infrastructure investments can be predicted
from GDP, Sugar export values, FDI into agriculture, Government sav-
ings and interest rates. The 44.8% of the Adjusted R? depicts the best
fit of the model.

The coefficients of GDP (35.2), Sugar Export Value (6.47), FDI
into Agriculture (—1.34), Government Savings (—1.56), and Interest
Rates (—1.96); these coefficients are statistically significant (p < .022,
p <.007,p <.027,p < .036 and p < .036), this implies that GDP, Sugar
Exports, FDI into Agriculture, Government Savings and Interest Rates
are crucial in determining agricultural water infrastructure investment
in Eswatini.

Further analysis depicts that an increase of 1 % in GDP of the
previous year would likely yield to 35.2% increases in agricultural
water infrastructure investment; a 1% increase in the sugar export
value would probably yield to a 6.47% increase in agricultural water
infrastructure investment; a 1% increase in government savings of the
previous year is likely to yield to a decrease of 1.56% in agricultural
water infrastructure investment; and a 1% increase in interest rates is
likely to yield to a 1.96% decrease in agricultural water infrastructure
investment.

From the above statistical analysis, we can therefore, deduce that
GDP and Sugar Export values are pivotal factors that determine
Water Infrastructure Investment in Eswatini. GDP and Sugar Export
Values are critical to agricultural water infrastructure investment
because an efficient and developed sugar sector allows the country to
services the Economic Partnership Agreement (EPA) between the EU
and six members of the Southern African Development Community
(SADC), including Eswatini (this EPA was recently renewed in June
2016). This alliance allows Eswatini sugar products and other products
to enter the European market without tax or quota. This, therefore,
serves as an incentive and a rationale for the country to use proceeds

from the GDP and sugar exports to invest in agricultural water
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infrastructure. It is imperative to acknowledge that the agriculture
sector has remained the largest employer, accounting for 69% of total
employment in 2018, down only 2% points from the share recorded
in 1991. This echoes the sentiments that the Government of Eswatini
need to invest in agricultural water infrastructure because this would
enhance the development of the agriculture sector (the key employ-
ment sector in the country). These results concur with the economic
theorem and assertions of a significantly positive relationship
between economic growth and infrastructure (IMF, 2017; Beaton
et al., 2017; Sahoo & Dash, 2009 and; Calderén & Servén, 2004) that

TABLE 3 Augmented Dickey-Fuller (ADF) test results

Variable Level First difference Second difference
Infra_lnv -3.516* -3.151

GDP -1.265 -3.279*

Sugar export -1.088 -2.817 4.278**

FDI_Agric -1.734 -2.928 4.858***
Gov_Debt -2.881 —4.776***

Gov_ Sav -1.536 -3.378*

Health_Inv —3.494* —5.231***

Int_Rates —4.120** —4.975%**

Infl_Rates -3.151 —5.108***

Note: Source: Authors (2020).

TABLE 4 Phillips-Perron (PP) test results
Varaible Level First difference Second difference
Infra_lnv -3.456* -3.097
GDP -1.466 —3.248*
Sugar export -1.283 -2.759 4.448***
FDI_Agric -1.849 -2.891 5.173***
Gov_Debt —2.803 —5.381***
Gov_ Sav -1.639 -3.397*
Health_Inv -3.456* —-6.079***
Int_Rates —4.214** —6.288"**
Infl_Rates -3.097 —5.650***

Note: Source: Authors (2020).

TABLE 5 OLS regression results
Infra investment Coefficient Std. error
GDP (L1) 35.21394 12.75079
Sugar export value (L1) 6.466871 1.843486
FDI into agriculture (L1) —1.339233 5077959
Government savings (L1) —1.556865 .6310776
Interest rates -1.95765 7949505
Constant -1.123798 4775201
R-squared 0.7414

Note: L1 = First Lag. Source: Authors (2020).

-2.64
-2.47
—2.46
-2.35

Furthermore, empirical evidence from studies supports the theorem.
Cerra et al. (2017) found that country revenue surpluses tend to
increase infrastructure investment.

Both FDI into agriculture and government savings were actually
expected to have a positive influence on agricultural water infrastruc-
ture investment. However, there are valid explanations worth
considering as to why they are both significant albeit negative in deter-
mining agriculture water infrastructure investments for the period of
covered by the data sample of this paper. Eswatini is considered a
middle-income country, therefore, it is not eligible for budget support
from EU and other international investors, for instance under the
European Development Fund bilateral cooperation between the EU and
Eswatini Government is mainly implemented through a programme
approach rather than investments through budget support. The FDI into
agriculture is meant for the pressing need of social investments to miti-
gate hunger that has been a result of poor economic growth and the
effects of climate change that is, the 2015-2016 droughts.

The EU agricultural programmes focus on production, innovation,
renewable energy, small-scale irrigation, and entrepreneurship, with
the overall goal to boost employment and contribute to lasting food
security, while better adapting to climate change and respecting the
environment. With regards to FDI, it is worth noting that an increase
in FDI reduces infrastructure investment is unexpected and it may be
explained by the possibility that FDI in Swaziland appears to focus on
short term investments rather than water infrastructure, but unfortu-
nately disaggregating FDI into its composition was not achievable
owing to paucity of data. Furthermore, it is worth noting that the
manufacturing sector (rather than the agriculture production) has
drawn the bulk of foreign investment in the country but data on the
actual composition of FDI within the agricultural sector is not readily
available, leaving the authors with a crude measure of FDI thereby
resulting the unexpected effect as highlighted previously. The fiscal
situation has remained weak in Eswatini compounded by budget defi-
cits that has necessitated drawdowns of reserves (government sav-
ings). The current account surplus increased slightly to an estimated
2.4% of GDP between 2014-2019 (AfDB, 2020). The government
also continues accumulating domestic arrears that increased from 3%
of GDP in 2016 to 10.3% of GDP by July 2019. As a result, gross offi-
cial reserves have been consistently below the three-month interna-

tional benchmark, reaching a low of 2 months of imports of goods and

p>t [95% Conf. Interval]
2.76 0.022 6.369643 64.05824
3.51 0.007 2.296616 10.63713
0.027 —2.487948 -.190519
0.036 —2.984462 —.1292682
0.036 —3.755953 —.1593469
0.043 —2.204023 —.0435722

Adjusted R-squared 0.5978
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services in March 2019 (World Bank, 2020). From this macroeco-
nomic outlook of a Eswatini we can deduce an increase in government
savings is set aside to increase the country's depleted reserves, pay
for the increasing public expenditure, and pay for the inflated public
debt. With regards to interest rates, the international loans used to
co-finance the water infrastructure investment are fixed over the
repayment period and also it is worth noting that interest rates have

been declining over the period of this study.

4 | CONCLUSION

Eswatini's macroeconomic performance over the past two decades
depicts has been far from stellar, however the 2016 Strategy for Sus-
tainable Development and Inclusive Growth's aim of increased eco-
nomic development through infrastructure investment seems
promising to yield the desperately needed positive results. Granting
that empirical research investigating the influence of economic
growth on infrastructure investments has been contentious in the
region, it is worth stating that there appears to be a strong relation-
ship between economic growth and infrastructure development. In
agreement with the literature, agricultural water infrastructure invest-
ment is positively correlated to GDP, Sugar export income. Further
analysis using OLS regression revealed that GDP and Sugar Export
values are very significant factors that stimulate agricultural water
infrastructure investment in Eswatini. It can also be conversely stated
that for Eswatini to get out of the slow economic growth, it is may be
important to find ways to increase investment in agricultural water
infrastructure. From the macroeconomic outlook, the development of
the infrastructure is still lagging between the demands of the econ-
omy. However, it is also important to emphasise that agricultural
water infrastructure alone will not comprehensively expedite the eco-
nomic growth, hence, there is also a need for the country to put an
effort in investing in other critical infrastructures (i.e., electricity, ICT

and transport [road and rail]) as well.
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