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Our study examines the crowding-in/out effect of foreign direct invest-
ment and government expenditure on private domestic investment for
15 members of the Southern African Development Community (sadc)
for the period 1991–2019. The study employed the panel Pool Mean
Group (pmg)/ardl technique in estimating the short-run and long-run
cointegration relationships between fdi, government capital expenditure
and domestic private investment and adds three more variables for con-
trol purposes (interest rate, gdp growth rate and trade openness). For
the full sample, fdi crowds-in domestic investment whilst government
crowds-out domestic investment. However, in performing a sensitivity
analysis, in which the sample was segregated into low and high income
economies, both fdi and government investment crowd-in domestic in-
vestmentwhilst government expenditure crowds-out domestic investment
in lower income sadc countries with no effect of fdi on domestic invest-
ment. Policy implications are discussed.
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Introduction

This study seeks to investigate the relationship between foreign direct
investment (fdi), government expenditure and domestic private invest-
ment in the Southern African Development Community (sadc) region.
Froma theoretical perspective, domestic private investment is considered
as the engine of dynamic economic growth as advocated by Neoclassi-
cal and Endogenous theorists. Nevertheless, the effectiveness of fdi and
government expenditure in stimulating domestic investment has been
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the source of much academic contention. For instance, the standard Key-
nesianmodel predicts that an increase in government spending increases
total demand, and, as a result, increases total investment and employ-
ment. Themultiplier effect is a key argument used byKeynesians to advo-
cate for government spending as an effective tool to stimulate private sec-
tor investment. However, Neoclassical economists disagree with this view
and argue that government spending can crowd-out consumer spend-
ing and private investment, either through interest rates or the tax chan-
nel (Kim and Nguyen 2015). On the other hand, fdi, which is typically
viewed by endogenous economists as promoting development through
technological and knowledge spillover effects, can either act as a comple-
ment (crowd-in) or as a substitute (crowd-out) to domestic private in-
vestment (Agosin and Machado 2005; Jude 2018).

It is against this background that our study seeks to investigate these
two heavily contended issues in macroeconomics, the first being the
crowding-in/out effect of fdi on direct investment, and the second being
the crowding-in/out effect of government expenditure on domestic ex-
penditure. We consider sadc countries as an interesting case since pri-
vate investment in the region has remained relatively low, accounting for
only 7 percent of the gdp, which is 63 percent lower than the continental
average of 80 percent of total production (African Development Bank
2020). Over the last few decades, private sector investment in the sadc
region has generally not exceeded a quarter of gdp and the sector’s con-
tribution is almost equal to that of their respective government spending.
What remains surprising is that investment promotion has been one of
the objectives of sadc as stipulated in the protocol on Investment and
Finance (Southern African Development Community 2006). Moreover,
sadc countries also adopted several other initiatives to attract fdi, and
governments in the region have also restructured their spending through
rationing, increased budget allocation towards development projects, and
enhanced prudent government expendituremanagement to create an en-
abling environment for private investment (InternationalMonetary Fund
2019; Southern African Development Community 2020).

To the best of our knowledge, our study is the first to investigate the
crowding-out effects of fdi or government spending in the sadc re-
gion. The closest studies to ours are presented by Ndikumana and Ver-
ick (2008), Adams, Sakyi, and Opoku (2016), Mutenyo, Asmah, and
Kalio (2010), Biza, Kapingura, and Tsegaye (2015), Mukuyana and Odhi-
ambo (2018), and Bank of Botswana (2020), who include sadc coun-
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tries within larger samples of Sub-Saharan Africa (ssa) countries, hence
making the results from the studies prone to an aggregation bias towards
non-sadc countries. Besides, the aforementioned studies present con-
flicting evidences, withNdikumana andVerick (2008) and Adams, Sakyi,
and Opuku (2016), finding crowding-in effects, whereas Mutenyo, As-
mah, and Kalio (2010), Biza, Kapingura, and Tsegaye (2015), Mukuyana
and Odhiambo (2018), and Bank of Botswana (2020) find crowding-out
effects. Our study re-examines the empirical evidence by focusing exclu-
sively on the sadc countries for which, as far as we are concerned, there
exists no available empirical literature.

The rest of our study is structured as follows. The next section presents
the literature review. The third section of the paper outlines the method-
ology whilst the fourth section presents the data and empirical results.
The study is then concluded in the fifth section of the paper.

Literature Review
As mentioned in the introduction, there are two strands of literature re-
lated to our current study, the first being the crowding-out effects of fdi
on domestic investment and the second the crowding-in/out effects of
government spending on domestic investment. We conduct an extensive
search of related empirical research for the two strands of literature and
summarize the reviewed literature in tables 1 and 2, respectively. We then
discuss the literature according to two themes, those being fdi crowding
effects and government spending crowding effects.

Firstly, we discuss the literature according to whether crowding-out
or crowding-in effects were found for fdi and government. Concerning
fdi, there is a first group which finds crowding-in effects on domes-
tic investment: Ramirez (2006) for Latin American countries, Ndiku-
mana and Verick (2008) for ssa countries, Ang (2009) for Malaysia,
Lautier and Moreaub (2012) for developing countries, Amassoma and
Ogbuagu (2015) for Nigeria, Choong, Law, and Pek (2015) for Malaysia,
Adams, Sakyi, and Opoku (2016) for ssa countries, Aboye (2017) for
Ethiopia, Ameer, Xu, and Alotaish (2017) for China, and Polat (2017) for
oecd countries. The second group of studies find crowding-out effects:
Mutenyo, Asmah, and Kalio (2010) for ssa countries, Morrissey and
Udomkerdmongkol (2012) for developing countries, Szkorupová (2014)
for Eastern European countries, Ivanović (2015) for Croatia, Fahinde
et al. (2015) for waemu countries, Almounsor (2017) for Saudi Ara-
bia, Chen, Yao, and Malizard (2017) for China, Mamingi and Martin
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(2018) for oecd countries, and Jude (2018). There also exists a separate
group of studies which are inconclusive in their panel findings: Agosin
and Machado (2005) for developing countries, Apergis, Katrakilidis, and
Tabakis (2006) for mixed economies, and Pilbeam and Oboleviciute
(2012) for eu countries.

Secondly, concerning government spending, most previous studies
find crowding out effects on domestic investment: Blejer andKhan (1984)
for developing countries, Ramirez (1994) for Mexico, Voss (2002) for
us and Canada, Link (2006) for the us, Cavallo and Daude (2008) for
developing countries, Haidiwibowo (2010) for Indonesia, Oyieke (2011)
for Kenya, Furceri and Sousa (2011) for mixed economies, Fogha and
Mbella (2013) for Cameroon, Mahmoudzadeh and Sadeghi (2013) for
mixed economies, Sinevičienė (2015) for Eastern European countries,
Biza, Kapingura, andTsegaye (2015) for SouthAfrica,Dreger andReimers
(2016) for European countries, Adegboye and Alimi (2017) for Nigeria,
Yovo (2017) for Togo, Akinlo and Oyeleke (2018) for Nigeria, Mukuyana
and Odhiambo (2018) for Zambia, Mutuku and Kinyanjui (2018) for
Kenya, and Bank of Botswana (2020) for Botswana. Fewer studies find
crowding-in effects: Erden and Holcombe (2005) for developing coun-
tries, Gjini and Kukeli (2012) for Eastern European countries, Al-Sadig
(2012) for developing countries, Nwosa, Adebiyi, and Adedeji (2013) for
Nigeria, Hailu (2015) for Ethopia, Akinlo and Oyeleke (2018) for Nige-
ria, and Nguyen and Trinh (2018) for Vietnam. Even fewer studies find
mixed results: Afonso and St. Aubyn (2009) for developed counties), Xu
and Yan (2014) for China, and Dash (2016) for India.

In collectively summarizing the 50 studies reviewed in this section, we
note that 10 articles find fdi crowding-in effects, with 4 of these stud-
ies having been conducted for African countries. On the other hand,
8 articles find fdi crowding-out effects, with 2 of these studies hav-
ing been conducted for African countries. Concerning the government
spending effects on domestic investment, we find 19 articles confirming
crowding-out effects, with 9 of these studies having been conducted for
African countries. We also find 8 articles which find government spend-
ing crowding-out effects, with 3 of these studies having been conducted
for African countries. The remaining 6 articles produce conflicting evi-
dence on the crowding effects of fdi and government spending. It is in-
teresting to note that very few studies have included sadc countries in
their analysis: Ndikumana and Verick (2008), Adams, Sakyi, and Opoku
(2016), Mutenyo, Asmah, and Kalio (2010), Biza, Kapingura, and Tsegaye

Managing Global Transitions



Do fdi and Public Investment Crowd in/out Domestic Private Investment 7

(2015), Mukuyana and Odhiambo (2018), and Bank of Botswana (2020).
Notably, the empirical evidence for studies inclusive of individual sadc
countries is conflicting with studies of Ndikumana and Verick (2008)
and Adams, Sakyi, and Opoku (2016) finding fdi crowding-in effects,
whereas the studies of Mutenyo, Asmah, and Kalio (2010), Biza, Kapin-
gura, and Tsegaye (2015), Mukuyana and Odhiambo (2018), and Bank
of Botswana (2020), find fdi crowding-out effects in their respective
studies. Against this inconclusiveness in the previous literature our study
examines the fdi and government spending crowding effects for an ex-
clusive panel of sadc countries.

Methodology
empirical specification

Our baseline empirical model can be specified as follows:
invt = a1fdit + a2govt + a3opent + a4gdpt + a5rirt, (1)

where inv is domestic investment, fdi is foreign direct investment,
gov is government expenditure, open is trade openness, gdp is eco-
nomic growth and rir is the real interest rate. Note that the effect of
fdi on private investment remains inconclusive or ambiguous. Based
on the literature, one strand suggests that fdi displaces domestic firms
through competition in the financial, labour and product markets. An-
alytically, this implies the substitution effect or crowding-out (negative
relationship). On the other hand, fdi is expected to complement private
investment in the host country through spillover of advanced capital and
technology. Thus, in this case a positive (crowding-in effect) relationship
is expected between private investment and fdi.

Similarly, the impact of government capital expenditure (gov) on pri-
vate investment is ambiguous. As shown in the literature review, some
researchers conclude that a positive relationship appears between pub-
lic capital expenditure and private investment while others argue that a
negative relationship exists. Literature also dictates that government ex-
penditure on capital goods such as roads, energy, information and tech-
nology and education complements private investment, thereby result-
ing in a crowding-in effect (Choong, Law, and Pek 2015). On the con-
trary, public capital expenditure may substitute private investment. This
crowding-out effect occurs when governments fund their capital expen-
diture through borrowing from the private sector. As the government
enters the market for loanable funds, this triggers an increase in interest
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table 1 Previous Literature on fdi Crowding-in/out Domestic Investment

Authors Period Countries Methods Results

Mišun and
Tomšik (2002)

1990–2000 Czech Republic,
Hungary and
Poland

gmm fdi crowd-out Private
Investment in Poland.
fdi crowd-in Private In-
vestment in Czech Republic
and Hungary.

Agosin and
Machado (2005)

1971–2000 Developing coun-
tries

gmm Crowding-out effect in
Latin America.
Crowding-in effect in
Africa and Asia.

Apergis, Katraki-
lidis, and Tabakis
(2006)

1992–2002 30 countries pmg Crowding-in in Africa and
Asia.
Crowding-out in Europe
and America.

Ramirez (2006) 1981–2000 Latin America Pooled Regression Crowding-in

Ndikumana and
Verick (2008)

1970–2004 Sub-Saharan
African countries

ols Crowding-in

Ang (2009) 1960–2003 Malaysia Cointegration
Technique

Crowding-in

Mutenyo, Asmah,
and Kalio (2010)

1990–2003 Sub-Saharan
Africa (34 coun-
tries)

2 Semiparametric
Least Square

Crowding-out

Pilbeam and
Oboleviciute
(2012)

1990–2008 26 countries
in European
Union (excluding
Luxembourg)

gmm Crowd-out Private Invest-
ment in Austria, Belgium,
Denmark, Finland, France,
Germany, Greece, Ireland,
Italy, Netherlands, Portu-
gal, Spain, Sweden, United
Kingdom.
Crowd-in Private Invest-
ment in Bulgaria, Cyprus,
Czech Republic, Estonia,
Hungary, Latvia, Lithuania,
Malta, Poland, Romania,
Slovenia and Slovakia.

Continued on the next page

rates, credit rationing and the tax burden (Mutenyo, Asmah, and Kalio
2010).

Another key determinant of private investment is the external shock
to the economy measured by the terms of trade (open). According to
Jude (2018) and Kapingura (2018), a positive relationship is expected be-
tween openness and private investment. An open economy is expected to
promote investment. Also, an increase in trade openness indicates rela-
tive cheaper imports and this ultimately has the potential of encouraging
investment.

Real gdp growth rate is expected to be positively correlated to private
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table 1 Continued from the previous page

Authors Period Countries Methods Results

Lautier and More-
aub (2012)

1984–2004 68 developing
countries

Crowding-in

Morrissey and
Udomkerd-
mongkol (2012)

1996–2009 46 developing
countries

gmm Crowding-out

Szkorupová (2014) 1993–2012 Czech Republic,
Estonia, Hungary
and Slovakia

Panel regression Crowding-out

Omri and Kahouli
(2014)

1990–2010 13 mena coun-
tries

gmm Uni-directional causal
relationship

Ivanović (2015) 2001q1–
2014q4

Croatia var Crowding-out

Amassoma and
Ogbuagu (2015)

1981–2012 Nigeria var Crowding-in

Choong, Law, and
Pek (2015)

1970–2011 Malaysia vecm Crowding-in

Fahinde et al.
(2015)

1996–2011 waemu countries gmm Crowding-out

Adams, Sakyi, and
Opoku (2016)

1981–2010 Sub-Saharan
Africa

pmg Crowding-in

Aboye (2017) 1975–2014 Ethiopia vecm Crowding-in

Almounsor (2017) 1970–2016 Saudi Arabia vecm and var Crowding-out

Ameer, Xu and
Alotaish (2017)

2003–2013 China ardl Crowding-in

Polat (2017) 2006–2013 30 oecd gmm Crowding-in

Chen, Yao, and
Malizard (2017)

1994–2014 China ardl Equity joint venture crowds
in and foreign funded
enterprise crowds out.

Mamingi and
Martin (2018)

1988–2013 34 oecd gmm Crowding-out

Jude (2018) 1995–2015 10 Central and
Eastern European
countries

gmm Crowding-out

investment because higher income implies higher consumption, which
requires additional production capacity provided through investment.
According to the Keynesian school of thought, a negative relationship
is expected between real interest rate (rir) and private investment. A
rise in interest rate increases the cost of borrowing, thereby resulting in
a decrease in aggregate demand, thereby further suppressing domestic
investment. The theoretical link between economic growth and interest
rates and domestic investment is outlined in the monetary transmission
mechanism discussed in Ireland (2005).
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table 2 Previous Literature on Public Expenditure Crowding-in/out Domestic
Investment

Authors Period Countries Methods Results

Authors Period Countries Methods Results

Blejer and Khan
(1984)

1971–1976 Developing coun-
tries

ols Crowding-out

Ramirez (1994) 1950–1990 Mexico ols Crowding-out

Voss (2002) 1947q1–
1988q1
(usa)
1947q1–
1988q4
(Canada)

usa, Canada var Crowding-out

Alesina et al.
(2002)

1960–1996 oecd Crowding-out

Erden and Hol-
combe (2005)

1980–1997 50 developing
countries

2sls Crowding-in

Link (2006) 1986–2004 us ols Crowding-out

Cavallo and
Daude (2008)

1980–2016 116 developing
countries

ecm Crowding-out

Afonso and St.
Aubyn (2009)

1960–2005 14 European
countries plus
Canada, Japan and
usa

var Crowding-out in France,
Italy, Japan, usa, Ireland,
Canada, United Kingdom,
Netherlands and Belgium.
Crowding-in in Austria,
Germany, Denmark, Fin-
land, Greece, Portugal,
Spain and Sweden.

Haidiwibowo
(2010)

1984–1995 Indonesia vecm Crowding-out

Oyieke (2011) 1964–2006 Kenya ecm Crowding-out

Furceri and Sousa
(2011)

1960–2007 145 countries ols (Panel data) Crowding-out

Gjini and Kukeli
(2012)

1991–2009 Eastern European
countries

Panel data regres-
sion analysis

Crowding-in

Al-Sadig (2012) 1970–2000 91 developing
countries

gmm Crowding-in

Fogha and Mbella
(2013)

Cameroon var Crowding-out

Continued on the next page

pmg estimators

To estimate the baseline regression, we rely on the pooled mean group
(pmg) estimators, which are intermediate estimators between the Mean
Group (mg) and the traditional pooled estimators such as the fixed and
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table 2 Continued from the previous page

Authors Period Countries Methods Results

Nwosa, Adebiyi,
and Adedeji
(2013)

1981 Nigeria ecm Crowding-in

Mahmoudzadeh
and Sadeghi
(2013)

2000–2009 Developed and
developing coun-
tries

ols Crowding-out

Sinevičienė (2015) 2003–2012 Bulgaria, Estonia,
Latvia, Lithuania,
and Slovenia

Cross-correlation
and Granger
causality

Crowding-out

Xu and Yan (2014) 1980–2011 China svar Government investment
in public goods crowd-in
private investment.
Government investment in
private goods crowd-out
private investment.

Biza, Kapingura,
and Tsegaye (2015)

1994–2009 South Africa Co-integration
and var

Crowding-out

Hailu (2015) 1980–2012 Ethiopia Cointegration Crowding-in

Dash (2016) 1970–2013 India ardl Public Investment crowd-
out Private investment in
the long run but crowd-in
in the short-run.

Dreger and
Reimers (2016)

1991–2012 16 European
countries

ecm Crowding-out

Adegboye and
Alimi (2017)

1981–2015 Nigeria ardl Crowding-out

Yovo (2017) 1980–2013 Togo Two-Stage Least
Squares

Crowding-out

Akinlo and
Oyeleke (2018)

1980–2016 Nigeria ecm Crowding-in

Mukuyana and
Odhiambo (2018)

1970–2014 Zambia ardl Crowding-out

Mutuku and
Kinyanjui (2018)

1960–2016 Kenya var Crowding-out

Nguyen and Trinh
(2018)

1990–2016 Vietnam ardl Crowding-in

Bank of Botswana
(2020)

1985–2015 Botswana vecm Crowding-out

random effect estimators. Moreover, pmg estimators are considered su-
perior to other competing panel cointegration frameworks since the es-
timators do not require the series to be integrated of similar order and
produce good power performance even in small sample groups (Pesaran,
Shin, and Smith 1999). Our pmg model can be obtained from the follow-
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ing panel autoregressive distributive lag (p-ardl (p, q, q, . . . , q) model:

invit =
p∑
j=1

λijinvi,t−j +
q∑
j=0

δijxi,t−j + αi + εit , (2)

where t = 1, 2, . . . ,T, i = 1, 2, . . . ,T, x is the vector of explanatory vari-
ables defined as x = (fdi, gov, gdp, open, rir), αi is the fixed effect, and λij
and δij are vectors of parameters. The error correction representation of
equation (2) is:

Δinv = φiinvi,t−1+xitβi+
p−1∑
j=1

λ*ijΔinvi,t−1+
q−1∑
j=0
Δxi,t−jδ*ij+μi+εit , (3)

where εit are serially not correlated across i and t, have zero means, vari-
ance σ2

i > 0, and finite fourth-order moment conditions, and:

φi = −1
⎛⎜⎜⎜⎜⎜⎜⎜⎝1 −

p∑
j=1

λij

⎞⎟⎟⎟⎟⎟⎟⎟⎠ and βi =

q∑
j=0

δij. (4)

The long-run relationship can compactly be denoted as:
yit = θixit + ηit , (5)

where θi = −β′i/φi are the long run-run coefficients and ηit is a stationary
process. The long-run coefficients defined by θi are constrained to be the
same for all cross-sectional units and can be expressed as:
ΔYi = φiξi(θ) +Wiki + εi, i = 1, 2, . . . ,N, (6)

with

Wi = (Δyi,−1), . . . ,Δyi,−P+1,ΔXi,XΔi,−1, . . . ,ΔXi,−q+1,ι),
ki = λ*i1, . . . , λ

*
i,p−i,σ

*′
i0,σ

*′
i1 , . . . ,σ

*′
i,−q−1, μ1

and the error correction term is computed as:
ξi(θ) = yi,−1 − Xiθ, i = 1, 2, . . . ,N, (7)

and the error correction term measures the speed of ‘correction’ back to
steady-state equilibrium following a shock to the system of time series
variables.

pedroni panel cointegration tests
To test for cointegration effects we rely on Pedroni’s (1995, 2004) cointe-
gration tests which are known to be superior to other panel cointegration
tests and offer advantages such as overcoming the problem of small sam-
ples, allowing multiple repressors and also allowing heterogeneity in the
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intercepts and slopes of the cointegrated equation. To perform the coin-
tegration test, we extract the error term, ei,t, from the pmg estimators
and for the following two estimation regressions:

ei,t = ψiei,t−1 + Δei,t−1 + Δei,t−2 + · · · + Δei,t−p + vi,t , (8)
ei,t = ψiei,t−1 + vi,t . (9)

From equation (8) we test the null hypothesis of no cointegration ef-
fects (i.e. h0: qpsii = 1) for all against the alternative of cointegration
effects (i.e. h11: ψi = ψ < 1), whereas from equation (9) the null hypoth-
esis of no cointegration (i.e. h10: ψi = 1) for all is tested against the alter-
native of cointegration effects (i.e. h11: ψi < 1, ψi � ψ). Pedroni (1995,
2004) proposes 4 within-dimension (i.e. panel cointegration) statistics
and 3 between-dimension (i.e. groupmean panel) statistics to test for the
different sets of formulated hypotheses which will be compared to critical
values reported in Pedroni (1995, 2004).

Data and Empirical Results

Data description

Our study uses 6 time series variables: gross domestic fixed investment
as a percentage of gdp (inv), net inflows of foreign direct investment
as a percentage of gdp (fdi), government expenditure as a percent-
age of gdp (gov), gross domestic product growth (gdp), total trade
as a percentage of gdp (open) and real interest rate (rir). All data is
sourced from the World Bank online database and is collected on an
annual frequency spanning between 1991–2019 for the 15 sadc coun-
tries (Angola, Botswana, Democratic Republic of the Congo, Eswatini,
Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, Sey-
chelles, South Africa, Tanzania, Zambia and Zimbabwe). Table 3 sum-
marises the descriptive statistics of the time series whilst Table 4 presents
the correlation matrix of the variables.

Note that the summary statistics indicate that the average trade open-
ness as a percentage of gdp for the sadc countries is relatively high,
while the average domestic private investment, government capital ex-
penditure, fdi and gdp growth rate are very low. According to oecd
(2019), the sadc countries’ gdp growth rates are much lower than the
estimated gdp growth rate for Emerging Asian countries (6.5 for 2017
and 6.6 for 2018). Moreover, the correlation matrix, particularly, pro-
vides us with preliminary evidence of a negative and insignificant corre-
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table 3 Descriptive Statistics

Item inv fdi gov gdp rir open

Mean . . . . . .

Median . . . . . .

Maximum . . . . . .

Minimum –. –. . –. –. .

Std. Dev. . . . . . .

Skewness . . . –. . .

Kurtosis . . . . . .

Jarque-Bera . . . . . .

Probability . . . . . .

Sum . . . . . .

Sum Sq. Dev. . . . . . .

Observations      

table 4 Correlation Matrix

Correlation inv fdi gov gdp rir open

inv 

fdi –.
(.)



gce –.
(.)**

.
(.)***



gdp –.
(.)

.
(.)***

.
(.)***



i .
(.)

–.
(.)

–.
(.)***

–.
(.)***



open .
(.)***

.
(.)***

.
(.)***

.
(.)

–.
(.)



notes The values in brackets are the corresponding probability values; ***, ** and * denote 1, 5
and 10 significance level, respectively.

lation coefficient between fdi and domestic investmentwhilst a negative
and statistically significant correlation is observed between government
spending and domestic investment. Nevertheless, we treat these observa-
tions as preliminary findings to our main empirical analysis.

unit root tests

Since the pmg estimators require the time series to be integrated or an
order lower than i(2), we firstly perform the panel unit root tests of Levin,
Lin, and Chu (2002) (herinafter llc) and Im, Pesaran, and Shin (2003)
(hereinafter ips) on the first differences of the time series. The results of
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table 5 Panel Unit Root Tests on First Differences

Variables Panel A: llc at st difference Panel B: ips at st difference

() () () ()

inv –.***
(.)

–.***
(.)

–.***
(.)

–.***
(.)

fdi –.***
(.)

–.***
(.)

–.***
(.)

–.
(.)

gov –.***
(.)

–.***
(.)

–.***
(.)

–.
(.)

gdp –.***
(.)

–.***
(.)

–.***
(.)

–.***
(.)

rir –.***
(.)

–.***
(.)

–.***
(.)

–.
(.)

open –.***
(.)

–.***
(.)

–.***
(.)

–.
(.)

notes Column headings are as follows: (1) intercept, (2) intercept & trends. The values
in brackets are the corresponding probability values; ***, ** and * denote 1, 5 and 10
significance level, respectively.

the unit root tests are reported in table 5, with panel A reporting the llc
and panel B reporting the ips. In both panels, the reported test statistics
produce estimates which reject the unit root null hypothesis at all criti-
cal levels regardless of whether the test is performed with an interceptor
inclusive of a trend. These results imply that none of the time series is
integrated of an order higher than i(1) and hence, our time series is com-
patible with the pmg estimators.

panel cointegration tests
Having validated that all empirical series are compatible with the pmg
estimators, we proceed to present the findings from our panel cointegra-
tion tests. The 4 ‘within-statistics’ and 3 ‘in-between statistics’ obtained
from Pedroni’s (1995, 2004) procedure are reported in table 6. The null
hypothesis of no cointegration is rejected at 1 significance level for 3
‘within-statistics’ and for 1 ‘in-between statistics.’ We treat this evidence
as being sufficient enough to validate significant cointegration amongst
the time series.

pmg estimates
Subsequent to conducting unit root and cointegration tests on the series,
the next step in our modelling process is to provide long-run and short-
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table 6 Pedroni Cointegration Test Results

Panel A: Within statistics Panel v-Statistic . (.)***

Panel rho-Statistic . (.)

Panel pp-Statistic –. (.)***

Panel adf-Statistic –. (.)**

Panel B: Between statistics Group rho-Statistic . (.)

Group pp-Statistic –. (.)***

Group adf-Statistic . (.)

notes The values in brackets are the corresponding probability values; ***, ** and *
denote 1, 5 and 10 significance level, respectively.

run pmg estimates of our regressions. The findings are summarized in
table 7. Note that the optimal lag length of the panel ardl (1,1,1,1,1,1) is
chosen byminimization of information criterion as proposed by Pesaran,
Shin, and Smith (1999), stating that coefficients of pmg estimates are ro-
bust to the choice of lag order.

The long-run estimates, reported in Panel A of table 7, show a pos-
itive coefficient estimate on the fdi variable which is statistically sig-
nificant at all levels. This result provides support in favour of the fdi
crowding-in hypothesis for the sadc countries, which is comparable
to those found in the previous studies of Ramirez (2006), Ndikumana
and Verick (2008), Ang (2009), Lautier and Moreaub (2012), Amassoma
and Ogbuagu (2015), Choong, Law, and Pek (2015), Adams, Sakyi, and
Opoku (2016), Aboye (2017), Ameer, Xu, and Alotaish (2017), and Polat
(2017).

On the other hand, the coefficient estimate on government expendi-
ture is negative and statistically significant at a 10 percent critical level,
hence lending support to the government crowding-out hypothesis as
previously found by Blejer and Khan (1984), Ramirez (1994), Voss (2002),
Cavallo and Daude (2008), Haidiwibowo (2010), Oyieke (2011), Furceri
and Sousa (2011), Fogha andMbella (2013), Mahmoudzadeh and Sadeghi
(2013), Sinevičienė (2015), Biza, Kapingura, and Tsegaye (2015), Dreger
and Reimers (2016), Adegboye and Alimi (2017), Yovo (2017), Akinlo and
Oyeleke (2018),Mukuyana andOdhiambo (2018),Mutuku andKinyanjui
(2018), and Bank of Botswana (2020).

The short-run estimates, reported in Panel B of table 7, show posi-
tive and statistically significant estimates on both fdi and government
spending variables, being statistically significant at 5 percent for the for-
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mer variable and significant at 1 percent for the latter variable. This re-
sult implies that fdi and government spending mutually crowd-in pri-
vate investment over the short run, and yet the government expenditure
effect switches to negative (i.e. crowding-out) over the long run whilst
the effect of fdi remains positive in the long-run. The significant and
negative error correction term further indicate that the short-run effects
converge to their long-run equilibrium.Moreover, the ect of –0.33 indi-
cates that approximately 33 of shocks are corrected annually following
shock-induced disequilibrium in the system.

Lastly, we observe that for the remaining control variables, the coeffi-
cient estimates are either significant in the short-run or long-run but not
over both horizons. For instance, the real interest rate produces a nega-
tive and statistically significant estimate over the short-run but not over
the long-run.

Note that this finding indicates that keeping short-run interest rates
low is more beneficial for private investment only over the short-run as
this effect does not hold of the steady state equilibrium. The remaining
variables, openness and economic growth, produce positive and statisti-
cally significant estimates, hence highlighting the importance of trade
and faster growing economies in boosting private investment in the
sadc region.

sensitivity analysis
In this section of the paper, we present our sensitivity analysis for ro-
bustness in findings. To this end, we split the sample into two groups: (1)
Low and lower middle income countries (Angola, Comoros, Democratic
Republic of the Congo, Eswatini, Lesotho, Madagascar, Malawi, Mozam-
bique, Tanzania, Zambia and Zimbabwe) and (2) Upper middle income
and high income group (Botswana, Mauritius, Namibia, Seychelles and
SouthAfrica), which are in accordancewith the 2019World Bank classifi-
cations of countries by income (World Bank 2019). The pmg estimators
for the low and lower middle income countries are reported in table 8,
whereas those for the upper-middle and high income countries are re-
ported in table 9.

From tables 8 and 9, we observe three general discrepancies in the
present results when compared with that of the full sample previously
presented. Firstly, for the low and lower income countries, we now ob-
serve a negative and statistically significant coefficient on the government
spending variable over the long run whilst the coefficient on fdi is sta-
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table 7 Long-run and Short-run pmg/ardl Results

Coefficient Std. error t-Statistics Probability

Panel A fdi . . . .***

gov –. . –. .*

gdp . . –. .***

rir . . . .

open . . . .***

Constant . . . .

Panel B ect(–) –. . –. .***

d(fdi) . . . .**

d(gov) . . . .***

d(gdp) . . . .

d(rir) –. . –. .**

d(open) .e−5 . . .

notes Dependent variable: inv; Panel A: Long-run estimates; Panel B: Short-run es-
timates. ***, **, and * denote 1, 5 and 10 significance level, respectively.

tistically insignificant. In other words, in low and lower income sadc
countries, government spending crowds-out investment with no effect of
fdi whilst for both, government spending and fdi crowd-in domestic
investment. Secondly, we note that for the upper-middle and high income
countries, both fdi and government spending variables are positively
and statistically significantly correlated with private investment over the
long run. Thirdly, we also observe discrepancies in the ect estimates,
being –0.11 for the low and lower income countries and –0.53 for upper-
middle and high income countries. These results show that convergence
in the latter group of economies is quicker than that of the former, imply-
ing that upper-middle and high income sadc countries recover much
more quickly than their low and lower income country counterparts in
the face of external shocks to the region.

Conclusion

Private investment in the sadc region is amongst the lowest globally
and this continues to present a bottleneck in achieving higher levels of
development. Our study sought to investigate the crowding in/crowding
out effects of fdi and government spending on direct investment in the
sadc region between 1991 and 2018. To ensure that we capture short-

Managing Global Transitions



Do fdi and Public Investment Crowd in/out Domestic Private Investment 19

table 8 pmg Results with Dummy Control Variable for Low and Lower Income
sadc Countries

Coefficient Std. error t-Statistics Probability

Panel A fdi . . . .

gov –. . . .***

gdp –. . –. .

rir . . . .**

open –. . –. .

Panel B ect(–) –. . –. .

d(fdi) . . . .

d(gov) . . . .

d(gdp) . . . .*

d(rir) –. . –. .*

d(open) –. . –. .

Constant . . . .

notes Dependent variable: inv; Panel A: Long-run estimates; Panel B: Short-run es-
timates. ***, **, and * denote 1, 5 and 10 significance level, respectively.

run and long-run cointegration effects between the variables, we em-
ploy the pmg estimators which are flexible and accommodate combina-
tions of stationary and first differences time series. For the full sample,
our empirical estimates indicate that both fdi and government spend-
ing crowd-in domestic investment over the short-run and yet over the
long-run government spending crowds-out domestic investment whilst
fdi retains its crowding-in effect. However, in distinguishing between
lower income and upper income economies, we find crowding-in effects
of both fdi and government spending in upper income countries, whilst
a crowding-out effect on government spending is found for fdi.

Our results generally show discrepancies between the investment dy-
namics between upper and lower income countries of sadc countries.
These observations have policy implications. For starters, the findings
highlight the inefficiency of government size in boosting investment in
lower income countries, a result which indicates a lack of fiscal synchro-
nization between the lower and upper income countries within the sadc
countries. Secondly, fdi is only useful for investment in higher income
sadc countries, hence implying that fdi levels in lower income coun-
tries are either too low or not efficiently directed to improve the do-
mestic investment levels. This result implies that policymakers should
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table 9 pmg Results with Dummy Control Variable Upper and High Income sadc
Countries

Coefficient Std. error t-Statistics Probability

Panel A fdi . . . .***

gov . . . .***

gdp . . . .**

rir –. . –. .***

open –. . –. .

Panel B ect(–) –. . –. .***

d(fdi) . . . .*

d(gov) . . . .**

d(gdp) –. . –. .

d(rir) –. . –. .*

d(open) . . . .**

Constant . . . .***

notes Dependent variable: inv; Panel A: Long-run estimates; Panel B: Short-run es-
timates. ***, **, and * denote 1, 5 and 10 significance level, respectively.

focus on removal of barriers to fdi by reviewing existing policies, reg-
ulations and procedures that tend to impose high transaction costs of
doing business in these lower income countries. Thirdly, fiscal reforms
are required in lower-income countries through identifying and target-
ing public expenditure items which crowd-out private investment, and
identifying projects which will boost private sector activities. The main
focus of these projects should be to build implementation capacity, tackle
corruption and wasteful public expenditure and ensure high investment
efficiency through project appraisal, selection, implementation and eval-
uation.
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