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1 Introduction
Foreign direct investment (FDI) is crucial for developing nations like Zimbabwe. It is 
very important for industrial development because it provides a unique combination of 
long-term finance, technology, training, technical know-how, managerial expertise and 
marketing experience. According to Hill (2011), it is a way of exploiting long-term profit 
opportunities in a foreign market apart from exporting and licensing. In direct invest-
ment, the investor participates in the control and management of such business venture 
which is outside the investor’s country (Dunning and Lundan 2008).Foreign firms set 
up plants to supply the host country`s market as well as the host nation`s neighboring 
countries. Foreign firms can also invest in other countries for the sake of supply chain 
control (Demirhan and Masca 2008). Manufacturing companies have a great desire to 
control the flow of material from suppliers, through the value-adding processes and dis-
tribution channels, to customers. FDI creates an opportunity for developing countries 
to reduce dependence on foreign aid which helps in boosting sovereignty against donor 
policies. However, FDI may also have a negative effect which is the reason why some 
governments of developed countries prefer free movement of capital and put efforts on 
restricting the entrance of foreign investment (Zilinske 2010). These negative effects 
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include increased financial risks, foreign exchange rates crises, transfers of obsolete and 
dirt technologies which are suffered by developing countries (Djokoto and Dzeha 2012).

African governments have tried to develop policies that encourage inward FDI flows. 
Despite efforts by African governments, FDI flows to the continent continue to decline. 
United Nations Conference on Trade and Development (UNCTAD) World Investment 
Report (World Investment Report 2017) states that FDI flows to Africa fell by 3 percent 
from $61 billion in 2015 to $59 billion in 2016, but with variance across regions and 
countries. This overall decline of FDI flows to Africa is largely a result of weak commod-
ity prices. In Africa, many developing countries had targeted 2015 as the year by which 
the millennium development goals (MDGs) were to have been achieved; however, most 
developing countries across Sub-Saharan Africa have missed the target leaving them 
desperate for significant levels of foreign investments for them to restore their earlier 
economic status. The belief is that most of these developing countries are lagging behind 
for the simple reason of not having adequate resources to finance long-term investments 
which is a huge setback to economic growth (United Nations, MDGs Report 2015).

Growth effects of FDI differ from country to country because of economic, political 
and social differences across these developing countries. Zimbabwe1 like other devel-
oping countries in Africa has received FDI for its development and is still striving to 
attract this important resource flow. It is a fact that Zimbabwe has experienced seri-
ous shortages domestic investment to fund critical inputs in the various growth induc-
ing sectors of the economy, mining sector included during the past decades, and it is 
believed that FDI has been of critical support to the economy. This implies that receiving 
foreign capital and investment enables Zimbabwe to make investments in human and 
physical capital as well as exploitation of opportunities that otherwise could not be used 
for development.

It is noteworthy that since independence in 1980 and till 1991, the government of 
Zimbabwe was quite defensive vis-a-vis foreign investment, and each proposal was sub-
jected to careful scrutiny and foreign investors were required to get permission from the 
Foreign Investment Center for the development of any new enterprise in the country. 
In 1991, although there was some revisions of those regulations, the emphasis on indi-
genization still remained strong. Political turbulence and the government’s defiance of 
the IMF in the late 1990s increased investor risk significantly and subsequently, foreign 
direct investment flows was brought to a standstill. Indeed, in 1998, FDI reached over 
$444 million and by 2001, FDI inflow fell heavily to $5.4 million. FDI flows recovered 
since 2008 due to the so-called process of economic normalization and the enhancement 
of the country’s business climate, although FDI remained far under their potential. In 
2018, total FDI stock stood at USD 5.4 billion and represented 20.8% of the GDP. The 
FDI inflows increased significantly to USD 745 million in 2018, compared to pre-crisis 
period and 2017 (USD 349 million), according to the UNCTAD’s 2019 World Invest-
ment Report. Interesting to note from this report is the fact that FDI is currently mainly 

1 Due to a long drought, Zimbabwe’s economy slowed down in 2016, but it recovered in 2017 (2,8% of GDP) thanks to 
exceptional agriculture returns. In 2018, the economy performed better than expected, recording a 3.5% GDP growth, 
driven by agriculture, supported by relatively peaceful elections. For the next couple of years, growth is expected to 
increase and reach 4.2% in 2019 and 4.7% in 2020.
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in the mining sector,2 infrastructure, the wood industry healthcare, water and sanitation, 
financial services, tourism, manufacturing, and agriculture. China is the first investor in 
Zimbabwe. Russia, Iran and India are also important investors in the country.

The mining sector of Zimbabwe’s remains a key driver of sustainable economic devel-
opment. Indeed, this sector contributes a lot to exports as well as having crucial inter-
linkages with other sectors of the economy. FDI in the mining sector is critical for 
carrying out mineral exploration, extraction, processing and marketing because Zimba-
bwe lacks enough capital and technological resources to finance such capital intensive 
large-scale projects (Chimuka 2007). It is noteworthy that in 2017, the sector contrib-
uted about 10% to GDP and 60% of exports which is a very significant contribution to 
GDP (Government of Zimbabwe 2017).

This study, thus, aims atexamining the effect of foreign direct investment inflows in the 
Zimbabwean mining sector on country’s economic performance over the period 1988–
2018. It also takes into account FDI in non-mining sector and domestic investment, 
providing additional comparative insights. The research employs dynamic time series 
regression, namely an ARDL framework to model the dynamic FDI–growth nexus, while 
also analyses both the short- and long-run growth effects of mining FDI.

The rest of the paper is organized as follows: Sect. 2 provides a brief review of the lit-
erature, Sect. 3 dwells into the methodology and analyses the results of the regression 
estimates while Sect. 4 concludes.

2  Literature review
2.1  Theoretical literature on effects of foreign direct investment on host country in general

FDI has grown both in relation to trade and in absolute terms in the last two decades due 
to globalization (World Economic Forum 2013). It is very important because it is a major 
source of external finance that enables countries with limited amounts of capital like 
developing countries to benefit by receiving funds from wealthier countries. It is impor-
tant in transferring skills and technology from the developed countries to host countries 
(Berger and Diez 2008). However, the effect of FDI on transfer of technologies and skills 
has been inconclusive although it is believed to be sources of technology transfers found 
in different parts of the world (Ford et al. 2008). FDI is regarded a superior source of cap-
ital because of its lasting prospects as well as multiple purposes when compared to other 
private capital sources. It has become the largest component of net resource flows to 
developing countries since 1994. Adding to the provision of new capital, there are many 
channels through which FDI can boost growth rates for example FDI is accepted as a 
means to incorporate new knowledge from abroad. This new knowledge is beneficial to 
host country as they imitate, learn and increase competition in local market. Theory of 
the TNCs states that multinational corporations have technology advantages over local 
firms that outweigh the cost of doing business in external markets (Rugraff and Hansen 
2011). It offers a long-term commitment compared to other forms of financial inflows 
like portfolio equity flows.

2 The country has a very rich natural potential (second largest reserve of platinum and chrome; diamonds, coal, gold, 
platinum, copper, nickel, tin). The total number of projects approved by the Zimbabwe Investment Authority for the 
period 2016–2018 is, respectively, 54 (USD 160 m), 60(USD 577) and 135 (USD 1382).
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Although FDI is given credit for positive impact on human capital formation in host 
country, there is another side to it. Marxist political and economic theory views Trans 
National Corporations (TNCs) as an instrument of imperialist domination. The Marx-
ist regard TNCs institutions bent on making profit, repatriating it to home country and 
these TNCS neither intend to transfer technology to host country nor play any role in 
employment creation (Kurtishi-Kastrati 2013). TNCs could bring obsolete and dirty 
technology was the argument of Djokoto (2012). Outdated obsolete machinery would 
be inefficient and finding spare parts for such machinery would be difficult. Further, dirt 
technologies contribute significantly to environmental pollution and degradation lead-
ing to unsustainable development, hence defeating the initial purpose of the move that is 
to attract FDI (Chamber of Mines 2009).

According to Mencinger (2008), TNCs sometimes hinder the growth of indigenous 
firms and monopolize markets because they are more powerful. While initial effects of 
FDI on host countries balance of payment are usually positive in the long run, balance 
of payment is negatively affected because of subsequent outflow of earnings and divest-
ments as well as increased imports of intermediate goods and services. To control this, 
some countries restrict or limit profit repatriation by imposing taxes and sanctions.

The extent to which foreign owned firms borrow from domestic market reduces the 
benefits of FDI (Salvatore 2007). Foreign firms borrow from domestic market resulting 
in crowding out of local domestic investment as a result of increased interest rates. This 
increases the risk of repatriation of funds borrowed (İpek and Kizilgöl 2015). Negative 
effects of excessive borrowing are that the venture becomes more risky ending up with 
host country and not the TNC carrying the risk of the venture (Salvatore 2007). This 
situation can result in the TNC getting easier exit in difficult times in which case FDI 
is made more foot loose. FDI could bring inappropriate resources, assets and practice 
to host country. TNCs also affect industry relations negatively and could own or even 
undermine the sovereignty of the host country.

Most literature promotes the idea that FDI is beneficial to host countries (for example, 
Moura 2010). Developing countries are encouraged to try and acquire FDI and portfolio 
equity inflows to stimulate long-term growth chances rather than limit themselves to 
national savings (World Bank 2017). As a result, many governments have encouraged 
FDI inflows and try as much as possible to give incentives. This shows that the general 
belief is that the positives outweigh the negatives when developing countries such as 
Zimbabwe decide on FDI issues. Moreover, despite the contradictory arguments, the 
need for FDI is rising gradually. Country level and cross country studies have come up 
with mixed findings on the effects of FDI on host country and cannot be generalized 
from country to country or region to region. This impact is a function of many factors 
like microeconomic environment, political stability and many other factors (Moura and 
Forte 2013).

Benefits of foreign direct investments in host country also include enhancement of 
competitive business contribution to international trade integration and improvement 
of enterprise development (Kastrati 2013; Alfaro 2017). Apart from economic benefits, 
FDI is beneficial to host country by improving the environment and social condition 
in the host country through bringing in/relocating cleaner technology as well as guid-
ing the host country to more socially responsible cooperate policies. These benefits 
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contribute to economic growth which leads to the alleviation of poverty in these host 
economies, Alfaro (2017). Measuring with accuracy, the economic effects of FDI are not 
an easy task since benefits vary from country to country, and hence difficult to separate 
and measure. In most cases, the assessment of the development effects of FDI is done 
following two approaches, econometric analysis of the relationship between inward FDI 
and the numerous aspects of TNCs impacts or qualitative analysis of the various aspects 
of TNCs effects (UNCTAD 2009).

There is a group of theories that provide the rationale of the effect of FDI on economic 
growth called the FDI nexus (Helphman and Grossman 1991). An example is that the 
modern endogenous growth theory shows that long-run economic growth of an econ-
omy can result from more open liberalized government policies conducive for FDI 
inflows. Capital highly increases returns to scale such that changes in FDI inflows can be 
an important means for long-run economic growth in developing countries. The other 
group of theories attempts to relate theoretical consideration to the impact of FDI on 
the environment in developing countries. This group is known as the FDI environment 
nexus (Copeland and Taylor 1994; Porter and Van der Linde 1995). Examples are the 
pollution haven model [Copeland and Taylor (2003) and the Porter’s hypothesis, Porter 
and Van der Linde (1995)].

2.2  Empirical literature on effects of foreign direct investment

2.2.1  Effect of FDI and host country economic growth

Economic growth can be achieved when FDI enables employment of people, bridging 
the gap between savings and investments as well as taxes. Through taxes, FDI enhances 
capital formation for the government and also defuses balance of payment pressure; 
technical knowledge, advancement and qualitative improvements in labor force are also 
considered as important factors that contribute to economic growth (Moura and Forte 
2013; Knoerich 2017). The factors that contribute towards economic growth are inter-
dependent such that progress in one factor can facilitate advancement in another. Poor 
performance in one factor can hinder progress of the factors. Factors such as host coun-
try capital, human capital, technology, infrastructure, trade and productivity affect the 
effect of FDI on economic growth of host countries (Heliso 2014).

Although FDI affects host country’s economic growth, it seems that developing coun-
tries need to gain a certain level of development in education and or infrastructure to 
be able to reap the potential benefits that come through FDI. Studies (Heliso 2014)have 
proved that certain conditions have to be met for the positive effects to be experienced. 
These conditions or factors include, for example, the levels of human capital, levels of 
education, trade openness in the host country as well as the ability to absorb technology 
by the host country as already mentioned (Noormamode 2008; Solomon 2011). Earlier 
studies by Khan (2007) found that the same amount of increase in FDI generated three 
times more additional growth in financially well-developed host countries than coun-
tries that are poorly developed in terms of finance. Alfaro et  al. (2007) contributed to 
existing literature that emphasizes how local policies and institutions may actually limit 
the potential benefits that FDI could promote to a host country. They concluded that, 
local conditions such as the development of financial markets and educational level of 
the country affects the impact of FDI on economic growth. They also recommended that 
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policy makers should exercise caution when trying to attract FDI that is complimentary 
to local production.

The issue of technology has also been emphasized (Berger and Diez 2008). The smaller 
the technology gaps between the host and the home country, the larger the impact of FDI 
on economic growth. This implies that countries that are less technologically advanced 
may, therefore, have a limited FDI impact on economic growth (OECD 2002). Technol-
ogy is important especially for small countries that rely on export performance in order 
for them to improve their export composition. The strength of export performance to a 
large extent depends on technology (Sandua and Ciocanelb 2014). Apart from promot-
ing host country’s growth through production of new/advancement technology, FDI also 
enables the host country to have a greater output from any combination of input (OECD 
2002).

Empirical studies examining the FDI–Growth nexus, using different data and meth-
odologies, have found that FDI tends to have positive impacts on economic growth 
(Koojaroenprasit, 2012; Melnyk et  al. 2014; Muntah et  al. 2015; among others).Other 
studies came up with contrasting results to the effect that FDI tends to have non-sig-
nificant or even negative impacts on economic growth in host countries (Javorcik 2004; 
Ruranga and Kaberuka 2013). Studies on developed countries show positive effects in 
general, yet those on developing countries are usually inconsistent producing positive 
effects, negative effects or no effects (Beugelsdijk et al. 2008; Demissie, 2015).

Noy and Vu (2007) applied sectorial FDI inflow data to evaluate the sector-specific 
impact of FDI on growth. The results exhibited that, for the two developing transitions 
economies China and Vietnam, FDI has a positive statistically significant effect on eco-
nomic growth operating directly and indirectly through its interaction with labor in 
those sectors. The results were different across economic sectors with almost all ben-
eficial impact limited to industrial sector. The other sectors appeared to gain little from 
the sector-specific FDI and mining was concluded to be the least beneficiary. As argued 
by Fortainer (2003), the determinants and effects of such FDI need to be contextualized. 
Indeed, results provided by Noy and Vu (2007) are arguably results from a country with 
low to zero diamonds which is not anywhere close to Zimbabwe which apart from hav-
ing 38 other minerals claims to have a quarter of the world’s germ and to be the third 
largest producer of platinum following South Africa and Russia, hence the need to seek a 
deeper insight into this debate.

Alfaro et al. (2007, 2016) and Fasanya (2012) recommended that, for countries to effec-
tively reap the benefits of FDI, there is a need for proper economic planning that cre-
ates a health and enabling business environment to encourage both foreign and local 
investors. Providing incentives for innovation and skills improvement that contributes 
to competitive corporate climate has been proposed by most of the scholars who have 
studied FDI and economic growth in any way. However, what most of them did not 
address is, which sector these policies should target a question that has been attempted 
by a few researchers (Vu et al. 2006; Khaliq and Noy 2007).

Khaliq and Noy (2007) studied the impact of FDI on economic growth in Indonesia in 
different sectors using FDI data from 1997 to 2006. Although the study concluded that 
at aggregate level, FDI does have a positive effect on the economic growth, at sectorial 
level, the effects of FDI and economic growth vary across sectors and have no aggregate 
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effects. They also made similar observations to those of Noy and Vu (2007), in that FDI 
in the mining sector had negative effects on the economic growth. These results con-
firmed the argument that extractive FDI might not enhance economic growth by Vu, 
et al. (2006) bringing doubt to the expected general benefits of FDI inflows.

Moyo (2013) studied the determinants of FDI in the post dollarization period of 2009–
2012 using monthly data. The author used a multiple regression model that linked FDI 
as well as other macroeconomic variables such as government expenditure and private 
saving to gross domestic product. It should also be noted that the study was based only 
on macro-FDI data. That data were based on the whole nation and not sectors which is 
the scope of this study. The study concluded that FDI foreign direct investment had a 
significant positive impact on economic growth in the country.

There are models which suggest that FDI leads to promotion of economic growth only 
under certain conditions. Moura and Forte (2013) study concluded that the effects of 
FDI on economic growth are dependent on existing or subsequently developed internal 
conditions of the host country’s economic, political, social, and cultural which is in line 
with the eclectic theory of Dunning (1993). They maintain that local authorities have a 
role to play to achieve the desired effects and it is the governments that should design 
policies that are appropriate for a country to enjoy the positive effects of FDI and miti-
gate the negative effects. Moura and Forte (2013) argues that the local authorities have 
to be proactive about attracting and directing FDI if the various sectors of the economy 
are to benefit from it, a contribution which was different from those by other scholars 
mentioned earlier.

Hong (2014) employed GMM to re-evaluate the effect of FDI on the economic growth 
in China and the relevant factor of FDI during the period 1994–2010, based on dynamic 
panel data from 254 prefecture-level cities in China. The results were that FDI exert 
positive impact on the economic development. It was further reported that economies 
of scale, human capital, infrastructure level, wage levels, regional differences interact 
actively with FDI and promote economic growth in China, while the openness of trade 
does not induce FDI significantly. Hong (2014) also concluded that it is likely that FDI 
has crowded out the domestic capital and left the domestic capital and huge foreign 
exchange reserves with the problem of rational usage. Maliwa and Nyambe (2015) sub-
sequently studied the impact of FDI on economic growth in Zambia. They used data 
from World Bank development indicators 1980–2012. The findings were that FDI does 
not granger cause economic growth in Zambia. The implication was that unless the 
Zambian government considers reforming policies, FDI will not serve as the prelude for 
the desired economic growth.

Zekarias (2016) analyzed the impact of FDI on Economic growth in 14 Eastern Africa 
countries by employing 34 years (1980–2013) panel data, using dynamic GMM estima-
tors after checking for autocorrelation and model specification tests. The findings con-
firm that FDI is a key deriver of economic growth and a catalyst to economic conditional 
convergence in Eastern Africa; so, the sub-region needs to attract more FDI by improv-
ing investment environment, strengthening regional integration, developing human cap-
ital and basic infrastructure, and promoting export-oriented investment. Bakari (2017) 
also investigated the relationship between domestic investment and economic growth 
in Malaysia. Annual data for the periods between 1960 and 2015 were tested using 
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Correlation analysis, Johansen cointegration analysis of Vector Error Correction Model 
and the Granger-Causality tests. Result of the analysis proved that there is a positive 
effect of domestic investment, exports and labors on economic growth in the long run; 
however, there is no relationship between domestic investment and economic growth in 
the short-run term.

A summary of the literature shows that not much empirical studies have been carried 
out on the effects of sectorial, particularly for the mining sector, foreign direct invest-
ment inflow on the economic growth. Neglecting sectorial studies on effects of FDI 
might be the explanation as to why some economies are yet to reap the full fruits of FDI. 
Moreover, existing studies have in general ignored the issue of dynamism, an element 
which remain crucial in the FDI–growth modeling.

3  Methodology and analysis
3.1  Conceptual framework

The conceptual framework is based on an augmented Cobb Douglas model rooted in 
the endogenous growth theory. Indeed, from the basic Cobb Douglas model, the output 
level of the country is dependent on capital and labor. The capital component in our 
case is broken down into domestic and FDI, with FDI further segregated into Mining 
and Non-mining FDI, allowing us to estimate the effect of Mining FDI which is of inter-
est to this study. Moreover, the Cobb Douglas model is extended to include a few other 
determining factors of growth such as education, openness level and financial develop-
ment. Similar approach has been used by Khadaroo and Seetanah (2008), Moura and 
Forte (2013), Seetanah and Teeroovengaum (2019) in their studies of economic growth. 
It is to be noted that the focal point for this study is to assess the effect of FDI in the min-
ing industry on the country’s growth.

Capital is, thus, disaggregated into domestic and FDI in the first instance, and subse-
quently FDI is decoupled into mining and non-mining capital. The resulting production 
specification is:

The Cobb–Douglas function is both homothetic and strongly separable.
Y denotes the economy’s output, A is the shift in the production function attributed 

to technical progress, which is assumed to be risk neutral, K is the domestic investment, 
L is labor, FDIM is the FDI in the mining sector, and FDINM is the FDI in the non-
mining. In such a set-up, an increase in this capital raises output through its positive 
effect on the marginal productivity of capital and labor. The importance of FDI has been 
discussed earlier in the paper.

The Cobb–Douglas production function has a number of convenient properties. The 
parameters of the explanatory variables measure the elasticities of output. The param-
eter A may be regarded as an efficiency parameter, since for fixed inputs K and L, the 
larger is A, the greater is the maximum output obtainable from such inputs.

Equation (1) is linearized by applying natural logarithm on both sides. By allowing a 
stochastic disturbance term to enter the production technology, the following log-linear 
regression equation is obtained from Eq. (2).

(1)Yt = At(Kt)
β1(FDIMt)

β2(FDINMt)
β3(Lt)

β4.
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We further extended the above to include trade openness (TO) and financial devel-
opment (FD) since they are crucial growth ingredient for the country. Trade openness 
of the country is included in the economic model following the work of Dollar (1992), 
Sachs and Warner (1995) and more recently Burange et al. (2019). These authors sup-
ported the idea that increased trade openness raised economic growth through access 
for a country to the advances of technological knowledge of its trade partners, access 
bigger markets and encouraging the development of R&D through increasing returns to 
innovation and also through providing developing countries with access to investment 
and intermediate goods that are vital to their development processes. Finally, we added 
a measure of financial development (FD) McKinnon (1973). And King and Levine (1993) 
argued that financial development, through its critical function of enhancing the effi-
ciency of intermediation namely by reducing information, transaction, and monitoring 
costs might lead to economic growth. As such Creane et al. (2003) posited that a modern 
and efficient financial system mobilizes savings, promotes investment by identifying and 
funding good business opportunities, monitors the performance of managers, enables 
the trading, hedging, and diversification of risk, and facilitates the exchange of goods 
and services. These functions ultimately result in a more efficient allocation of resources, 
a more rapid accumulation of human and physical capital, and a faster technological 
progress, which in turn feed economic growth A strong consensus has emerged in the 
last decade that well-functioning financial intermediaries have a significant impact on 
economic growth3 (see King and Levine 1993; Rajan and Zingales 1998; Levine et  al. 
2000; Seetanah et al. 2009; Guru and Yadav 2019).

The lowercase variables are the natural log of the respective uppercase variable. Thus, 
the extended model is as follows

The disturbance term µt is a deviation from the production function relationship. 
When the output and inputs time series are unit root processes but the disturbance term 
is a stationary process, equation above becomes a cointegrating relation implying a long-
run relationship between output, private capital, transport capital, non-transport capi-
tal, and labor. The slope coefficients β1,….Β6 are then interpreted as long-run elasticities 
and are greater than zero.

3.2  Measurement of variables

The dependent variable is the Gross Domestic Product (Y), a proxy for national output, 
while the independent variables are summarized in Table 1.

Data are collected from various sources in the country including Zimbabwe Invest-
ment Authority (ZIA), Ministry of Mines and Mining Development, Reserve Bank of 

yt = α + β1(kt) + β2f dimt +β3fdinmt + β4lt + µt .

yt = α + β1kt + β2fdimt + β3fdinmt + β4lt + β5olt + β6fdtµt.

3 It is noteworthy that recent studies by Arcand et al. (2015) and Samargandi et al. (2015) showed that the relationship 
between financial development and growth could be nonlinear with an inverted U-shaped (or Kuznets curve). This indi-
cates that financial development can enhance economic growth up to a certain point, but if it goes the threshold level, 
economic growth would be dampened. Arcand et al. (2015) referred to this negative effect of Nonlinearity as the ‘vanish-
ing effect’.
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Zimbabwe (RBZ) and Chamber of Mines and Zimbabwe National Statistics Agency 
(ZIMSTAT). As mentioned above, the study uses the ARDL model using data collected 
on 31 years that is from 1988 to 2018.4

3.3  Analysis of results

3.3.1  Unit root and cointegration tests

It is a prerequisite to test the time series properties of every time series data to avoid 
spurious correlation. To check the presence of any Unit root and the level of stationar-
ity, the Augmented Dickey Fuller (ADF) test is employed and it is noted that some of 
the model variables, including the dependent variable, are stationary at level; while, few 
others are stationary only after first differencing. Similar conclusions were reached with 
the Phillips–Perron test. Given the presence of both I(0) and I(1) variables, the ARDL is 
the preferred approach for the test of a long-run relationship and the estimation of the 
coefficients. ARDLs are standard least squares regressions that comprise lags of both the 
dependent variable and explanatory variables as regressors. The ARDL approach is used 
to analyze cointegration as a way of resolving the problem of constancy of means and 
variances that are not satisfied in analyzing time series variables as mentioned above. It 
is more desirable when working with variables that are integrated of order I(0), I(1) or 
combination of both. It is strong when there is a single long-run relationship between 
the underlying variables in small sample size (Nkoro and Uko 2016). The F-statistic 
(Wald test) is used to detect the long-run relationship of the underlying variables in 
this approach. Test results from the ARDL bounds test for cointegration suggest the 

Table 1 Summary of variables

Variable Proxy Supporting Literature

Labor (L) National literate rate from ordinary 
level passes

Khadaroo and Seetanah (2008), 
Seetanah and Teeroovengadum 
(2019)

Financial Sector Development (FD) Measured as the ratio of private sec-
tor credit to GDP

King and Levine (1993), Seetanah 
et al. (2009), Guru and Yadav 
(2019)

Openness Level (OL) Measured by (X + M/GDP) Dollar (1992), Warner (1995), Khada-
roo and Seetanah (2009)

Domestic Investment Level (K) Measured by national level of capital 
formation (the ratio of GDFCF to 
GDP)

Bakari (2017), Zekarias (2016)

FDI in the mining sector (FDIM) Measured as the amount of FDI 
flows to the mining sector as a 
ratio of GDPData on mining sector 
FDI has been obtained from Zim-
babwe Investment Authority (ZIA)

Khadaroo and Seetanah (2008), 
Fauzel et al. (2018)

FDI in the non-mining sector 
(FDINM)

Measured as the ratio of the non-
mining section to GDP (non-
mining sector = total FDI–FDI in 
the mining sector)

Author derivation

4 Although the authors would have wished to have more yearly observations for more reliable results, unfortunately, this 
is the maximum about of yearly data available and this limitation is acknowledged.
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presence of cointegration among the variables of the model at the 5% significant level 
(F-statistic = 5.45).

3.3.1.1 The ARDL estimates The next stage is be to estimate the coefficients of the 
long-run relations and the associated Error Correction Model (ECM) using the ARDL 
approach. The order of the distributed lag on the dependent variable was selected by the 
SBC and turned out to be one and the SBC criteria select the ARDL (1, 0, 0,1, 0, 1,0) for 
the models. The selected ARDL passes the standard diagnostic tests related to functional 
form test (Ramsey’s RESET test), normality test (Jaque–Bera test) and Serial Correlation 
LM test, heteroscedasticity test (Brush pagan test).

3.4  Discussion of Estimation Results

Results from Table 2 reveal that FDI in the mining sector (fdim) has a positive and sig-
nificant impact on economic growth of the country in the long run. The estimated coef-
ficient of 0.512, a measure of elasticity, implies that a 1% increase in FDI in the mining 
sector has contributed to 0.512% increase in the GDP of the Zimbabwean economy. 
Such result is in line with Bucaj (2018) who studied the role of FDI inflows in the Min-
ing Sector to Kosovo’s economic growth and found out that FDI in mining has a positive 
and significant impact on GDP per capita which was used as a proxy for growth. Bucaj 
(2018) reported that the coefficient for FDI in mining is positive but small suggesting a 
very minimal effect on GDP per capita. However, the author suggested that there was a 
necessity to sustain and attract further FDI in order for the economy to benefit. From the 
results of our study, it is also necessary to attract more FDI to further increase the GDP 
of the Zimbabwean economy. The study by Awolusi and Adeyeye (2016) also revealed 
that, in general, the impact of FDI on economic growth in African countries is limited or 
negligible and not automatic. It postulates that FDI tends to have a significant effect on 
economic growth through multiple channels like gross capital  formation, human capi-
tal enhancement, technological transfer, spillovers, and labour force. The author recom-
mends that policy makers in Africa should  understand the role of incentives as these 
can compensate market failures to achieve economic and social objectives. The author 
recommended that relevant countries should try to attract FDI in the mining sector. Our 

Table 2 The ARDL long-run estimates [Dep variable: y(gdp)]

We alternatively used GDP per capital as our dependent variable and the results obtained are consistent on the overall
*  Is significance at 10%; ** at 5% and *** at 1%, respectively. Ramsey RESET test {residual squares/functional form}: F = 0.58; 
Breusch–Pagan heteroscedasticity: Chi-square = 11.01; Jarque–Berra Normality test: Chi-square = 4.3541; Serial Correlation 
LM test: Chi-square = 3.12

Variables Long-run Coef T values

fdim 0.512*** 2.245

fdinm 0.323*** 2.323

l 0.745* 1.86

ol − 0.365 − 1.12

k 0.46** 1.95

fd 0.26** 1.97

const 1.56 1.256
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results also corroborate to a large extent with that of Moyo (2013) for the case of Zimba-
bwe. The author reported that aggregate FDI had a very significant impact on economic 
growth in Zimbabwe, using a multiple regression model. Zekarias (2016) also found a 
positive correlation between FDI and economic growth concluding that FDI was cardi-
nal for growth of these countries and therefore need to attract more.

It is noteworthy that few studies in the literature could not support the above findings. 
Rutaihwa and Simwela (2012), for instance, revealed that the contribution of FDI in min-
ing have been weak and exerting negative pressure on Tanzania’s export performance. 
Mahembe (2014) study also concluded that FDI-led growth hypothesis does not apply 
to countries in SADC region. According to the study, it is economic growth that drives 
FDI inflows into the SADC region, and not vice versa. More recent evidence from Adu 
(2013) who studied the impact of FDI in the mining sector on rural poverty in Ghana 
for the case of Ghana could not validate the findings of this study. The study attributed 
such findings to factors-related weak institutional capacity in the country and the inef-
fective and corrupt mining support institutions. Interestingly, FDI in the non-mining 
sector is also observed to have a positive and significant impact on the growth on the 
Zimbabwean economy. The estimated elasticity of output stands at 0.3 which means that 
1% increase on such FDI has increased GDP by 0.3%. Although comparatively slightly 
lower than mining FDI, non-mining FDI remains an important driver of growth for the 
country. As such, domestic investment level (K) has a significant relationship with GDP 
growth in the long run and its coefficient of estimation of 0.46 suggests its relatively 
important influence on the economy. This conclusion corroborates with the work of Pes-
soa (2007) and Bakari (2017). Since investment is the act of committing capital into the 
circular flow of income, this variable is consistent with respect to the economic theory.

The other variables in the model are also reported to have good explanatory power of 
the country’s growth. Education is shown to have been the most important ingredient 
of economic progress during the last decades at witnessed by its relatively higher out-
put elasticity coefficient. Majeed and Ahmed (2008), Berger and Diez (2008), Hill (2011), 
Khan (2011), Dutta and Osei-Yeboah (2010) also validated such results in their empiri-
cal works and highlighted the crucial importance of education and human capital in the 
growth process. On the other hand, the openness level (OL) was found to be statistically 
insignificant with respect to GDP growth. Such a non-significant impact related to the 
fact that Zimbabwe trade with other nations has not been flourishing as one would have 
wished, especially given the political turmoil in some of the years. Brima (2015), Manteli 
(2015) and more recently Khobai et al. (2018) yet reported similar results. Corruption 
in Zimbabwe could be another factor that could explain why openness did not impact 
on growth (Muzurura 2016). Financial development is shown to be a significant ingre-
dient of growth for the country, although to a relatively lower extent as compared to 
the domestic and foreign investment. Such results are in line with Seetanah (2008) and 
recent work from Guru and Yadav (2019).

The presence of cointegration in our hypothesized model also enables the estimation 
of the short-run estimates which are summarized in Table 3.

Results from the short-run estimates suggest that FDI in the mining industry (fdim) 
demonstrated significance in the short run, suggesting that it has a positive and sig-
nificant effect on the country’s output even in the short run, albeit with a relatively 
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impact. In fact, the variable coefficient is smaller in the short term than in the long 
term, implying that FDI in the mining sector takes some time for its full impact to rip-
ple through the economy. Similar results are recorded for the case of non-mining FDI 
as well as domestic investment. While financial development is reported to have a rel-
atively smaller growth effect in the short run, openness and education are confirmed 
to have no impact in the short run and would imply that they are growth enhancing 
only in the long run. For instance, there have been numerous studies validating that 
education has growth impacts only in the long run (see Seetanah 2009 among others).

The term ect(− 1) in the table represents the one period lag error of ECM as explained 
previously. This term directs the macroeconomic variables to reinstate back to original 
equilibrium position. In other words, it corrects the disequilibrium of the model. Since 
the coefficient have a negative sign and is significant, it corroborates that there exists a 
long-run equilibrium relation among all economic variables. It must be noted that the 
previous year’s equilibrium errors will be corrected at the speed of adjustment of 25.6%.

3.5  Recursive residual testing

The goodness of fit for the ARDL specification is inspected via stability test. Pesaran 
et al. (2000) advocates that both CUSUM (cumulative sum of recursive residuals) and 
CUSUMQ (cumulative sum squares of recursive residuals), developed by Brown et  al. 
(1975), are suitable in checking stability of parameters. The plot of both CUSUM and 
CUSUMQ is significant at 5% significance level indicating the parameter or variance sta-
bility. The plot of CUSUM test below shows that the residuals are within the red extreme 
lines, implying that the model is stable. The plot of CUSUMQ confirms this finding as 
the test shows that the residuals are contained in the two polar bonds (Fig. 1).

4  Conclusions
This paper centered on the effects of foreign direct investment in the mining sector on 
GDP of the Zimbabwean economy. Our econometric model is grounded from an aug-
mented Cobb Douglas model of growth, with capital being segregated into domestic 
and FDI and subsequently FDI was further decoupled in mining and non-mining FDI. 
Using time series data for the period 1988–2018, unit root test revealed the exist-
ence of a mixture of I(0) and (1) data series and a subsequent test for cointegration 

Table 3 Unrestricted error correction model (ECM): short-run coefficients (dep variable: y)

Variables Coef T values

�yt−1 − 0.734* 1.87

�fdimt 0.166*** 2.323

�fdinmt 0.134** 1.94

�lt − 0.966 − 1.12

�olt − 0.123 0.843

�kt 0.115*** 2.454

�fdt 0.065* 1.795

ectt−1 − 0.256*** 2.244

Const − 0.199 1.245
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validated the presence of cointegration. Using an ARDL approach, mining FDI was 
found to have a significant impact of growth in the long run, relatively higher effects 
as compared to FDI in non-mining sector and domestic investment. The short-run 
analysis found that mining FDI as well as non-mining and domestic investment still 
has positive and significant impacts on growth but at a relatively lower extent. This 
implies that it takes some time for these investments to have their full effect on the 
economy. The Zimbabwean government should, apart from creating policies and 
enhancing the economic and business facilitation climate to further attract FDI, come 
up with policies and strategies that encourage domestic investment and financial sec-
tor development as well as related to trade liberalization since they are also growth 
conducive.
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