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ABSTRACT 

	Aims: To examine the effect of Foreign Direct Investment (FDI) on domestic investment in Ghana
[bookmark: _GoBack]Study design:  Both Quantitative and Qualitative Study.
Place and Duration of Study: The Department of Mathematical Sciences at University of Mines and Technology, Ghana, between January 2024 and August 2025.
Methodology: The study employs annual secondary time-series data (1990–2019) drawn from the World Development Indicators. Using the Agosin–Machado investment model augmented with inflation, GDP growth and the nominal exchange rate, it applies the ARDL bounds-testing approach to cointegration and an Error-Correction Model for short-run dynamics. ADF and Phillips–Perron tests verify that variables are I(0) or I(1), while standard post-estimation diagnostics check for serial correlation, heteroscedasticity, normality and parameter stability. Direction of causality between foreign and domestic investment is examined with pairwise Granger tests after selecting optimal lag lengths via VAR criteria.
Results: ARDL bounds tests confirm a long-run equilibrium among the variables; the long-run estimate shows FDI has a significant negative (crowding-out) effect on domestic investment, while inflation exhibits an inverted-U impact, GDP growth is positively associated and the exchange rate is negatively related. Short-run ECM results mirror these signs and reveal a 45 % annual speed of adjustment back to equilibrium. Diagnostic and stability tests (Breusch-Godfrey, Jarque-Bera, CUSUM, CUSUMSQ) indicate a well-specified, stable model with no serial correlation or heteroscedasticity. Finally, Granger causality tests find no significant directional causality between foreign and domestic investment in Ghana.
Conclusion: The study concludes that FDI crowds out domestic investment in Ghana, while moderate inflation and GDP growth support it and exchange-rate depreciation harms it; no causal link exists between FDI and domestic investment. Policy should therefore target FDI diversification, strengthen local absorptive capacity, and improve the business climate to protect and stimulate domestic investors.
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1. INTRODUCTION 

1.1 Background of Study
Over the past five decades, foreign direct investment (FDI) has become a central driver of economic globalization, yet its net benefits remain contested (Ahmed et al., 2015). Developing countries often welcome FDI on the expectation that multinational enterprises (MNEs) will inject scarce capital, advanced technology and management know-how, thereby stimulating domestic capital formation (Blomström & Kokko, 1998). Early evidence from China appeared to vindicate this optimism: Sun (1998) found a robust positive correlation between FDI and domestic investment using provincial data, while Shan (2002) concluded that rising FDI ratios boosted industrial output growth. These studies suggest that when foreign firms create vertical linkages with local suppliers or locate in under-developed sectors, positive spill-overs can crowd-in domestic investment.
Conversely, critics argue that MNEs may simply displace local firms through superior technology, scale economies or preferential treatment. Hymer’s (1960) industrial-organization perspective views FDI as a strategy to entrench monopoly power, reinforced by Caves (1971) and Braunstein & Epstein (2004) who show that generous tax holidays and relaxed regulations can erode domestic competitiveness. Empirical support for this crowding-out hypothesis comes from Braunstein & Epstein’s (2002) panel study of Chinese provinces and Huang’s (2003) firm-level analysis, both indicating that FDI inflows substituted for—rather than supplemented—domestic capital formation.
Ghana epitomizes this debate. Since the 1983 Economic Recovery Programme and the 1994 Investment Code, the country has attracted surging FDI—rising from 1 % of GDP in the early 1980s to over 8 % by 2019—yet domestic investment as a share of GDP has remained stubbornly low (Anon., 2003; Andrews et al., 2018). The Ghana Investment Promotion Centre (GIPC) reports that roughly 70 % of foreign capital targets resource extraction and enclave manufacturing, leaving limited backward linkages for local entrepreneurs. Moreover, Ghanaian policy has historically granted foreign-owned enterprises more generous incentives than domestic firms, fuelling concerns that scarce capital, skilled labour and imported inputs are being diverted away from indigenous investors (Andrews et al., 2018).
These conflicting theoretical predictions and mixed international evidence, combined with Ghana’s paradox of high FDI inflows alongside sluggish domestic capital formation, underscore the urgency of rigorous country-specific analysis (Ali, 2018). While numerous studies have examined FDI’s impact on Ghanaian economic growth (Osei, 2014; Owusu-Antwi et al., 2013), very few have directly tested its effect on domestic investment. This paper therefore addresses that gap by investigating whether FDI crowds-in or crowds-out domestic investment in Ghana over the period 1990-2019.

1.2 Problem Statement
The relationship between FDI and domestic investment continues to be the focus of a large number of studies. In the current literature, it has been argued that FDI inflows have a positive impact on economic growth and encourage domestic investment by facilitating the diffusion of new technologies, the formation of human resources, and the strengthening of back-and-forth linkages between multinational corporations (MNCs) and domestic firms in recipient countries' underdeveloped sectors. Furthermore, FDI can provide staff with management skills and bind local industries to international markets, among other things (Ali, 2018).
On the other hand, some people believe that increasing FDI would stifle rather than promote domestic investment. According to this claim, the existence of FDI in a country is likely to capture the domestic markets in which domestic infant industries sell their immature goods, thereby preventing them from gaining economies of scale benefits.  Furthermore, since FDI normally pays higher prices for local inputs, bringing in new FDI ventures will increase local firms' production costs and, as a result, limit their ability to grow (Ali, 2018). 
Ghana has drawn substantial foreign direct investment (FDI) over the last decade as one of the fastest-growing economies, and has been one of the top FDI recipients among developing countries since 2010. Between 2011 and 2019, FDI inflows into Ghana totalled US$ 28.343 billion, with approximately 75,000 multinational enterprises (MNEs) operating in the country (Andrews, 2015). The stylized facts about the Ghanaian economy, on the other hand, show that domestic investments are largely stagnant and do not rise at the same rate as FDI (Andrews et al., 2018). This unsatisfactory output of domestic businesses, coupled with a plethora of contradictory theoretical and empirical literature, makes the issue of the effect of FDI on domestic investment in Ghana one of the most pressing puzzles that requires immediate resolution. 
Accordingly, there has been a lot of debate on how FDI affects domestic investment, but empirical evidence on the relationship between the two variables are mixed. Several studies have found that FDI complements or crowds in domestic investment (Agosin and Meyer, 2000; Desai et al., 2005), while others have found that FDI substitutes or crowds out domestic investment (Ergha, 2012; Acar et al., 2012). To summarize, the so-called crowding-out and crowding-in hypothesis proposes two opposing viewpoints on the relationship between FDI and domestic investment. In line with these opposing theories, the scientific literature also yields contradictory results. 
However, our review of the literature reveals that while the literature on the impact of FDI on economic growth in Ghana is abundant (Osei, 2014; Owusu-Antwi et al., 2013; Barthel et al., 2011; Tsikata et al., 2000), there are few to no studies on the effect of FDI on domestic investment in Ghana. With this issue in mind, as well as the unsatisfactory performance of domestic businesses despite large FDI inflows, this paper aims to investigate the possible impact of FDI on domestic investment in Ghana using the Autoregressive Distributed Lag (ARDL) model.


1.3 Objectives of the Study

The objectives of this project are to;
i. investigate the long-run effect of FDI on domestic investments
ii. examine the short-run effect of FDI on domestic investments
iii. identify the direction of causality between FDI and domestic investments.  

1.4 Literature Survey

[bookmark: _Hlk199996419]Ghana’s experience with foreign direct investment (FDI) has moved through four distinct phases: during Nkrumah’s socialist era (1957-mid-1960s) the state dominated the economy and only a handful of flagship projects like the VALCO aluminium smelter were approved; under Busia and Acheampong (late-1960s-1982) policy oscillated between rhetorical liberalisation and renewed controls, causing annual FDI to collapse to US$4–7 million and even turn negative; the 1983 Economic Recovery Programme and subsequent structural-adjustment reforms—trade liberalisation, privatisation and the 1994 Investment Code—restored investor confidence and lifted FDI from 1 % to 6 % of GDP, making Ghana one of Africa’s top ten destinations by the mid-1990s; and since 2000, political stability, oil discoveries and sector diversification have pushed inflows to a peak of US$3.5 billion in 2016, although the bulk of capital remains resource-seeking (UNCTAD, 2003).

Agosin et al. (2005) examine whether foreign direct investment (FDI) in developing countries encourages or displaces domestic investment. Their study develops an investment model that incorporates FDI and tests it using panel data from 1971 to 2000 across three decades. The analysis covers 12 countries in each of the three major developing regions: Africa, Asia, and Latin America. Findings show that, for all three regions, FDI generally does not increase domestic investment, and in some periods and places, FDI actually reduces it. The crowding-out effect is particularly noticeable in Latin America. The authors conclude that FDI’s impact on domestic investment is not universally positive, cautioning that simple pro-FDI policies may not be effective. Instead, they stress the importance of economic policies that actively support and strengthen domestic investment.

Pravakar Sahoo (2006) investigates how Foreign Direct Investment (FDI) affects domestic investment in South Asia, offering perspectives that are also applicable to Ghana’s FDI–domestic investment relationship. Using panel cointegration and causality analysis for six South Asian countries from 1970 to 2003, the research assesses whether FDI boosts or displaces local capital formation. The results indicate a positive long-term connection between FDI and domestic investment, suggesting that FDI typically fosters local investment through channels like technology transfer, management expertise, and improved infrastructure. Nonetheless, short-run effects differ by country: some see FDI encouraging domestic investment, while others experience temporary crowding-out due to limitations in structure and absorption capacity. The study highlights that FDI’s benefits depend on factors such as macroeconomic stability, openness to trade, human capital, and institutional strength in the host country. For Ghana, this means that FDI can enhance domestic investment, but its effectiveness relies on supportive policies, robust financial systems, and a business environment that promotes reinvestment and integration with local industries.

The paper by Jan Mišun and Vladimír Tomšík (2002) explore the dynamics of whether foreign direct investment (FDI) stimulates or displaces domestic investment across Central European nations, specifically the Czech Republic, Hungary, and Poland, over the 1990–2000 period. Employing an econometric framework that positions FDI as an exogenous factor affecting aggregate investment, the analysis assesses its enduring macroeconomic implications. Results indicate that FDI generated crowding-in outcomes explore the dynamics of whether foreign direct investment (FDI) stimulates or displaces domestic investment across Central European nations, specifically the Czech Republic, Hungary, and Poland, over the 1990–2000 period. Employing an econometric framework that positions FDI as an exogenous factor affecting aggregate investment, the analysis assesses its enduring macroeconomic implications. Results indicate that FDI generated crowding-in outcomes in Hungary and the Czech Republic, as inbound foreign capital encouraged further local investment, whereas in Poland, it led to crowding-out, with FDI supplanting native capital accumulation. Such divergent patterns stem from disparities in economic frameworks, regulatory contexts, and FDI motivations—namely, export-focused FDI bolstered domestic efforts, whereas market-oriented FDI often rivaled local enterprises. These observations offer valuable lessons for Ghana, emphasizing that FDI's interplay with domestic investment hinges on the host economy's absorptive capabilities, supportive policies, and the congruence of foreign capital with broader developmental goals. To optimize benefits in Ghana, channeling FDI into efficient, export-led, and innovation-intensive industries could amplify its synergy with local investment, thereby supporting enduring economic expansion.

In a study titled “The Contribution of FDI Flows to Domestic Investment: An Econometric Analysis of Developing Countries,” Ipek and Kızılgöl (2015) also examined how foreign direct investment (FDI) influences domestic investment in selected developing economies—Turkey, Brazil, Russia, South Africa, and Mexico—using quarterly time-series data and the Generalized Method of Moments (GMM) approach. The study aimed to determine whether FDI acts as a complement (“crowding-in”) or a substitute (“crowding-out”) for domestic investment. Results revealed a crowding-out effect in Turkey and South Africa, indicating that FDI displaced domestic investment in these economies, while Russia exhibited a crowding-in effect where FDI stimulated local investment. For Brazil and Mexico, the coefficients were statistically insignificant, suggesting a neutral impact. The findings underscore the country-specific nature of FDI’s influence, shaped by domestic policies, industrial structure, and economic capacity. This study is highly relevant to assessing the nexus between FDI and domestic investment in Ghana, as it demonstrates that while FDI can provide capital, technology, and productivity spillovers, its overall effect depends on local absorption capacity, sectoral distribution, and investment policy frameworks. Therefore, Ghana’s policymakers should prioritize channeling FDI into sectors with strong domestic linkages to maximize complementary effects on domestic investment and minimize displacement risks.

The debate over how foreign direct investment (FDI), domestic investment (DI), and economic growth influence each other remains unresolved. Proponents argue that FDI promotes growth by facilitating technology transfer, enhancing human capital, and providing additional capital flows. Conversely, critics warn that FDI might displace local businesses because of the monopolistic advantages held by multinational enterprises (MNEs). Tang et al. (2008) tackle this issue with a time-series analysis of China from 1988 to 2003, employing a multivariate vector autoregression (VAR) model with error correction mechanisms (ECM) and innovation accounting to examine causality. They discover that DI and GDP growth mutually influence each other, while FDI leads to both DI and growth, indicating that FDI acts more as a supplement than a substitute for domestic investment by alleviating capital constraints and encouraging overall investment. Nonetheless, DI has a stronger impact on growth than FDI. These results highlight FDI's generally positive role in emerging economies like China, where liberalization after 1978 spurred inflows and export-driven growth. In Ghana, although FDI has increased alongside reforms, DI remains low due to institutional barriers. The research suggests FDI can spur DI if directed at high-risk industries and supported through local integration, emphasising the need for similar econometric studies to shape investment policies.

Using time-series data from 1988 to 2011, Owusu-Antwi et al., (2013) identify trade openness, exchange rate stability, infrastructure, and per capita GDP as significant determinants of FDI in Ghana. Their regression analysis supports the view that liberalization policies and macroeconomic stability are essential for attracting foreign investment. Infrastructure emerges as a critical factor, with poor conditions deterring inflows. The study integrates Dunning’s OLI framework and Vernon’s product cycle theory to contextualize Ghana’s investment climate. The authors conclude that sustained FDI-led growth requires transparent governance and targeted liberalisation. This version by Owusu-Antwi et al., (2013) reinforces the earlier findings but places greater emphasis on econometric robustness. Using OLS regression and diagnostic tests, the study confirms that trade openness, exchange rate stability, and infrastructure are statistically significant drivers of FDI. Inflation and interest rates are shown to negatively affect investor confidence. The paper draws on classical FDI theories, including those of Hymer and Kindleberger, to explain Ghana’s investment dynamics. Policy recommendations include enhancing transparency, reducing debt, and improving infrastructure to sustain FDI inflows.

Asiamah et al., (2019) applied Johansen cointegration and vector autoregressive models to assess FDI determinants in Ghana from 1990 to 2015. Their findings show that GDP, electricity production, and telephone usage positively influence FDI, while inflation, interest rate, and exchange rate volatility have adverse effects. The study confirms long-run relationships among variables and identifies bidirectional causality between FDI and infrastructure. The authors advocate for inflation targeting and infrastructure expansion to improve Ghana’s investment climate. Their use of causality tests and variance decomposition adds methodological depth to the literature.
osi
Anarfo et al., (2017) used Prais-Winsten regression to analyse the impact of infrastructure and natural resources on FDI inflows in Ghana from 1975 to 2014. Both variables are found to significantly and positively affect FDI, with GDP growth and market size also playing key roles. Lending interest rates negatively influence FDI, while inflation and trade openness show mixed results. The study contributes to the literature by isolating Ghana-specific dynamics and recommending macroeconomic stabilization, infrastructure investment, and resource governance as strategic priorities.

Al-Sadig (2013) study dives into the hotly debated question of whether foreign direct investment (FDI) boosts or squeezes out private domestic investment in developing nations. Drawing on panel data from 91 such countries over the 1970–2000 stretch, he applies a system GMM approach to tackle thorny issues like endogeneity and dynamic effects. His results point to a clear positive link: FDI inflows reliably amp up private domestic investment, backing the idea that it acts as a partner to local capital rather than a rival, at least in the big picture. That said, the boost shines brightest in poorer countries, but only if they've got enough skilled workers to soak up the benefits—without that human capital, tech spillovers and the ability to absorb new ideas fall flat. Overall, it drives home how FDI's growth kick depends on the local setup, echoing what we've seen in places like China and stressing the importance of ramping up education to make the most of it. Turning to Ghana, as a lower-middle-income spot dealing with ups-and-downs in FDI during its reform push, this points to a smart play: pouring resources into targeted training programs could supercharge the connection between FDI and homegrown investment, dodge any crowding-out pitfalls, and really get the private sector humming for the long haul.

2. material and methods 

2.1 Overview 
This chapter highlights the methodological frame work appropriate for carrying out this research with explicit emphasis on the source and type of data, model specification, justification and measurement of the variables, estimation techniques and post estimation tests.

2.2 Data Type and Source
The study employed secondary and annual time series data spanning from 1990 to 2019. Data on the variables were sourced from the World Development Indicators (Anon., 2021).

2.3 Model Specification
This study adopted Agosin and Machado's (2005) investment model. Complete investment in an economy at any given time, according to them, consists of both domestic capital accumulation and foreign capital inflow.  That is;

	
where  denotes total investment, ,   represent domestic and foreign investment respectively.
The development impact of FDI depends on its effect on domestic investment. Increased foreign direct investment would lead to an increase in overall investment in the economy if it has no impact on domestic investment. If there is a crowding in effect, which is likely to occur when there are no existing domestic producers due to lack of technological requirements or lack of knowledge of foreign markets, and FDI inflow engenders the introduction of new products and services into the economy, whether for the domestic market or for exports, the increase in FDI would engender a more proportionate increase in total investment (Aigheyisi, 2017). 
On the other hand, if FDI inflows result in the crowding out (or substitution) of domestic investment, which is likely to occur where domestic producers already exist as a result of their exposure to foreign competition, such FDI would contribute less to total investment than the FDI inflow. To put it another way, total investment could rise, but not as much as FDI (Aigheyisi, 2017). In all of these cases, the impact of FDI on domestic investment varies by country and is dependent on domestic policy, the type of FDI flowing into the country, the strength of domestic enterprises, and absorptive capacities such as skill or human capital growth, as well as the development of the financial system. 

Therefore, for the purposes of this study and in the context of the Ghanaian economy, equation one is augmented to include other factors that affect domestic investment. Hence the model can be re-specified as follows:

				
where  represents gross fixed capital formation as a proxy for domestic investment, FDI represents foreign direct investment,  and  represent inflation and inflation squared respectively,  denotes growth rate of gross domestic product, and  represents nominal exchange rate. 
The model is further transformed in an econometric form as shown below: 


where , , and represent the parameter estimates, disturbance term and time trend respectively.

2.4 Variable Description and Expected Signs

2.4.1 Domestic Investment (GFCF)
Domestic investment as proxied by gross fixed capital formation as a percentage of gross domestic product (formerly gross domestic fixed investment) includes land improvements (fences, ditches, drains, and so on); plant, machinery, and equipment purchases; and the construction of roads, railways, and the like, including schools, offices, hospitals, private residential dwellings, and commercial and industrial buildings (Anon., 2021). It is the dependent variable in the model.
2.4.2 Foreign Direct Investment (FDI)
Foreign direct investment (FDI) is the process whereby residents of one country (the source country) acquire ownership of assets for the purpose of controlling the production, distribution, and other activities of a firm in that country (the host country) (Moosa, 2002). The World Bank on the other hand defines foreign direct investment as the net inflows of investment to acquire a lasting management interest (10 percent or more of voting stock) in an enterprise operating in an economy other than that of the investor. Thus, it is the sum of equity capital, reinvestment of earnings, other long-term capital, and short-term capital as shown in the balance of payments. In this study, the FDI is calculated as the net FDI inflows as a percentage of GDP. Empirically, the impact of FDI on domestic investment remains indeterminate as this depends on the domestic absorptive capacity of the host (recipient) country (Nwanna, 1986).    
2.4.3 Inflation (INF)
This is the persistent and appreciable increase in the general price level of goods and services in an economy over a period of time (Shim and Seigel, 1995).  The study used consumer price index (CPI) as it is the measure mainly used by the Ghana Statistical Service (GSS) as a measure of inflation and it is also able to capture nominal price changes in the economy. Inflationary pressures could stifle domestic investment by raising the cost of production inputs (Aigheyisi, 2017).  However, considerable level of inflation could have a positive impact on domestic investment as moderate increase in prices could increase the profit level of firms. As a result, the inclusion of the squared inflation term as an explanatory variable in the model assumes the existence of a threshold inflation rate above which inflation has a negative impact on domestic investment. 
2.4.4 GDP Growth
The study used growth rate of gross domestic product (GDP growth) to represent economic growth (that is the sustained or continuous increase in the amount of goods and services produced by an economy over time). This variable is measured as the annual percentage growth rate of GDP at market prices based on constant local currency. It is worth to mention that GDP growth has been included in the model to account for the principle of accelerator effect. According to this principle, changes in GDP are expected to induce changes in investment, but at more rapid rates than the rates of increase in GDP (Aigheyisi, 2017). Hence, the coefficient of which conveys the effect of GDP growth on domestic investment is expected to carry a positive sign 
2.4.5 Exchange Rate (EXR)
Exchange rate is defined as the amount of local currency needed to change for a unit of a foreign currency. The nominal exchange rate is used in this study and it is measured as the Ghanaian Cedi per United State Dollar. The cedi-dollar exchange rate is therefore important to be included in the model since this usually influences the cost for importing raw materials and other inputs. However, due to the deteriorated value of the cedi, imports from both capital and intermediate goods become more expensive for domestic investors. A study by Ali (2018) revealed a negative relationship between exchange rate and domestic investment. Hence, as import dependent country and considering the deteriorated or weak value of the cedi, it is expected that exchange rate is likely to be negatively correlated with domestic investment  

2.3 Estimation Technique
To investigate the effect of foreign direct investment on domestic investment in Ghana, the study adopted Autoregressive Distributed Lag (ARDL) cointegration procedure developed by Pesaran et al., (2001). The implementation of the ARDL model involves the following three steps. In the first step, we check for the order of integration of the various variables investigated by using the unit root tests of ADF (Dickey and Fuller, 1979; Phillips and Perron, 1988). That is, the unit root test is used to check for the stationarity properties of the variables. The second step involves testing for cointegration among the variables by making use of the Autoregressive Distributed Lag model. Finally, once cointegration is established, we use the ARDL to estimate the long run results and the ECM to get the short run results.
However, causality test is also done to find out the causal relationship between foreign direct investment and domestic investment. This objective is achieved by the use of the Granger Causality Test. 

2.3.1 Stationarity Test (Unit Root Test)
To mention Tang (2006), in the presence of I(2) variables, the computed F-statistic provided by Pesaran et al., (2001) are no longer valid. In view of this, we investigate the order of integration before conducting the ARDL cointegration test. The idea is to make sure that the series are not I(2) in order to avoid spurious results. This is because the bound test is based on the assumption that variables are I(0) or I(1). Again, with spurious results (if some of the variables in the model have unit roots), the usual test statics (t, F, DW and R2) will not have standard distributions (Stock & Watson, 1988). Therefore, to avoid inappropriate model specification and to increase the confidence of the results, time series properties of the data are investigated. 
Although there are a number of methods used to test for stationarity and the presence of unit roots, this study employs the Augmented Dickey-Fuller (ADF) and Phillip Perron (PP) tests. Even though these tests have common features, they differ regarding the way they correct for autocorrelation in the residuals. The PP is non-parametric test which simplifies the ADF procedure and allow for less restrictive assumptions for the time series being studied. Thus, the null hypothesis to be tested is that the variables under study have a unit root. The ADF is specified as follows:


Where  is a pure white noise error term and  is the first difference of the dependent variable. 
Accordingly, both the ADF and the PP unit root test the null hypothesis that a series contain unit root (non-stationary) against the alternative hypothesis of no unit root (stationary). That is: 


 The decision rule is that, if the ADF and PP statistic are higher (in absolute terms) than the critical value at 5% significant level, the null hypothesis that series is non-stationary (presence of unit root) is rejected. On the other hand, if the absolute value of ADF and PP test is lower than the absolute value of the test statistic at 5% significance level, the alternative hypothesis is rejected. 

3.4 The ARDL Approach to Cointegration Analysis 
While different cointegration methods exist, such as Engle and Granger (1987), Johansen (1988), and Johansen and Juselius (1990), the data series must have a specific order of integration in order for these models to work. Therefore, to analyse the impact of FDI on domestic investment, the study employed the ARDL bounds testing approach. The choice of this method (ARDL) of estimation is due to its numerous econometric advantages in comparison to other methods of cointegrating which are as follows:
First, when the data series do not have a unique order of integration, the ARDL model is more versatile in terms of implementation.  Thus, this model can be extended to variables with different integration orders, such as I (0) or I (1). It is not applicable, however, if any of the variables are I (2). Moreover, it can be used to get consistent results with a small dataset (Haug, 2002).  Furthermore, selecting a lag for both the dependent and independent variables, it provides more choices and allows for the handling of endogeneity in variables, if any exist. Finally, using a simple linear transformation, the Error Correction Model (ECM) can be derived from the ARDL, and once the order of the ARDL has been determined, OLS can be used for estimation and identification (Pesaran et al., 2001). 
With respect to equation 4, the ARDL framework for examining the impact of FDI on domestic investment in Ghana is specified as:



Where  is a white noise error term, ∆ is a first difference operator and , is the lag order         selected by the Akaike Information Criterion (AIC) and Schwarz-Bayesian Criterion (SBC). The parameter  denotes short-run parameters and  are the long-run multipliers.

3.4.1 ARDL Bounds Testing Procedure. 
The initial stage in the ARDL bounds testing approach is the estimation of equation (6) using the ordinary least square (OLS) to test for the existence or otherwise of a long-run association among the variables. This is done by conducting an F-test for the collective significance of the coefficients of lagged levels of the variables. The relevant hypothesis employed is as follows:



The presence of cointegration among the variables under investigation is based on the F-statistic. When the independent variables are I(d) (), two asymptotic critical values bounds provide a benchmark for cointegration: a lower value assuming strictly I(0) regressors and an upper value assuming purely I(1) regressors. If the calculated F-statistic exceeds the upper critical value, then the null hypothesis of no cointegration will be rejected irrespective of whether the variables are I (0) or I (1). This implies that there is a long run relationship among the variables. Conversely, if the F-statistic falls below the lower bound, then the null hypothesis of no cointegration cannot be rejected. Lastly, if the F statistic lies within the lower and upper critical bounds, the result is inconclusive, (Pesaran and Pesaran, 1997).

In the second stage of the ARDL bounds approach, once cointegration is established, the long-run model for GFCF_t can be estimated as:


This involves selecting the orders of the ARDL model in the six variables using Akaike Information Criterion (AIC). 
Estimating an Error Correction Model (ECM) to capture the system's short-run dynamics is the third and final stage in the ARDL bound method. In general, the ECM is used to reconcile the short-run behaviour of an economic variable with its long-run behaviour. 
The ECM is specified as follows:


where ∅ is the speed at which the parameter adjusts to long-run equilibrium after a system shock and is the Error Correction Model?  

3.5 Granger Causality 
The cointegration technique can only determine if there is a relationship between the variables; it cannot determine causality. Thus, it's possible that the variables may have a one-way or two-way causal relationship.  Therefore, to check for the direction or course of causality, we needed to use a causality test technique. The Granger representation theorem (Engle and Granger, 1987) suggests the direction of causality of two or more variables when they are cointegrated with the error correction being used. Hence, to identify the direction of causality between the variables of interest; domestic investment (dependent variable) and foreign direct investment (independent variable), we can frame the model as follows:


where  are coefficients for the lagged dependent variables, and  to  and  to  are coefficients for the lagged independent variables. First, for both time series, we took the maximum order of integration (d); second, we picked the maximum number of lags by using the vector autoregression (VAR) lag selection technique; and, third, we added the maximum order of integration (d) for both series to the lags selected by the VAR technique to obtain the total number of lags to be used while applying the Granger Causality technique (Granger, 1969). The following hypotheses will be tested: 
and denotes that X does not Granger cause Y
  and denotes that Y does not Granger cause X
If we reject the null hypothesis, it means that one variable granger causes another – that is, the rejection of the null hypothesis “X does not granger cause Y” indicates that X does granger cause Y. The second null hypothesis follows the same logic. 

3.6 Diagnostic Tests
To ensure the goodness of fit for the model, the diagnostic and stability tests are also conducted. The tests comprise the Breusch Godfrey LM test (Serial correlation), the Breusch-Pagan-Godfrey test (Heteroscedasticity), Jacque Bera (Normality), Ramsey RESET test (Functional form), the CUSUM and CUSUMQ (stability of variables under study).

3. results and discussion

3.1 Overview of Analysis
This chapter consists of the results of the descriptive statistics of the relevant variables, the results of both ADF and PP unit root tests, the results of bounds test for the existence of cointegration. It further presents the discussion on the long-run and short-run estimates from the analysis. To investigate the causal relationship between foreign investment and domestic investment, the famous pairwise Granger Causality test was also conducted and the results discussed as well. Finally, the chapter presents the results of the post estimation/diagnostics tests.

3.2 Descriptive Statistics 
The descriptive statistics is presented in Table 1. The statistics mainly comprised the mean, median, maximum, and minimum values of the respective variables. The measure of dispersion of the variables is measured by standard deviation values. For the nature of distribution of the variables, skewness, kurtosis, J-B and its probability values show how the values are distributed.
Table 1. Summary Statistics of Variables 
	Statistic
	GFCF
	FDI
	INF
	GDPG
	EXR

	Mean 
	21.0295
	3.9825
	19.2183
	5.4751
	1.4604

	Median 
	21.7472
	3.2432
	15.3039
	4.7724
	0.9091

	Maximum 
	29.2463
	9.4667
	59.4616
	14.0471
	5.5400

	Minimum 
	11.7641
	0.2513
	7.1264
	2.1782
	0.0345

	Standard Deviation
	5.2463
	2.8316
	12.0646
	2.4111
	1.5790

	Skewness 
	-0.1423
	0.4098
	1.7033
	1.6834
	1.2327

	Kurtosis 
	2.0162
	1.9109
	5.7912
	6.4898
	3.3104

	Jarque-Bera
	1.3109
	2.3225
	24.2446
	29.3924
	7.7182

	Probability 
	0.5192
	0.3131
	0.0000
	0.0000
	0.0211

	Observation 
	30
	30
	30
	30
	30


Data source: Anon. (2021)
From Table 1, it is observed that the total observations for the study are 30 observations given that we have 1990-2019 period and the data frequency is yearly. Looking at the mean values, gross fixed capital formation (GFCF) has the highest mean value of approximately 21.03% followed by inflation (INF) of 19.22%. Moreover, GDP growth over the study period averaged approximately 5.48% while foreign direct investment (FDI) averaged 3.98%. Exchange rate (EXR) between the US dollar and Ghana cedi for the study period on the other hand averaged 1.46. 
The median values of the variables were reported 21.75% for gross fixed capital formation, 15.30% for inflation, 4.77% for GDP growth, 3.24% for foreign direct investment and 0.91% for exchange rate. Comparing the mean and median values of each of the variables indicate that for all the variables, the values of means and medians are close to each other indicating minor symmetry of the variables.
On the distribution of the variables, it is observed from Table 1 that, all the variables with the exception of gross fixed capital formation are skewed to the right meaning that they are positively skewed. This is evidenced by the positively skewed values of the variables. However, by simple observation of the values of skewness and kurtosis, it is difficult to tell whether a given series is normally distributed or not. In Table 1, the result for Jarque-Bera (JB) test for normality is given for each variable under the null hypothesis of normal distribution. Therefore, from Table 1, the Jarque-Bera statistic which shows the null hypothesis that all the variables were drawn from a normally distributed random process cannot be rejected for gross fixed capital formation (GFCF) and foreign direct investment (FDI) since they have probability values greater than 5%, implying that, they are normally distributed. On the other hand, inflation (INF), GDP growth (GDPG) and exchange rate (EXR) are not normally distributed because their probability values are less than 5%.
3.2 Unit Root Test Results
To ascertain the properties of the series of the variables specified for the study, Augmented Dickey-Fuller (ADF) test as proposed by Dickey and Fuller (1979) and Phillips-Perron (PP) test were employed. The adoption of the two tests is to check for consistency in the unit root results obtained. In both tests, the null hypothesis of unit root is tested against the alternative hypothesis of no unit roots. For this reason, all the variables are examined by first inspecting their trends graphically. From the graphs in Appendix A, with the exception of gross fixed capital formation, inflation (and inflation squared) and GDP growth, the rest of the variables are non-stationary at levels. Nonetheless, the plots of all the variables in their first differences show the variables are stationary (Appendix B). The results of both ADF and PP unit tests with constant are given in Table 2.
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	FIRST DIFFERENCE

	Variable
	ADF
	PP
	Variable
	ADF
	PP

	
	-2.7083* 
	-2.7325* 
	
	-5.0283***    
	-5.4282*** 

	
	-1.6371 
	-1.6980
	
	-4.4322***   
	-4.3476***  

	
	-2.9736**
	-2.9217*
	
	-5.9070***
	-11.9965***

	
	-3.2186**
	-3.1444**
	
	-6.0297***
	-12.9327***

	
	-3.2238**
	-3.2379**
	
	-6.6302***
	-9.5784***

	
	-4.3018
	-7.2978
	
	-5.2258***                    
	-5.3178***


Note: ***, ** and *indicate the rejection of the null hypothesis of non-stationary at 1%, 5%, and 10% level of significance, ∆ denotes the first difference.  Data source: Anon. (2021). 
The results reported in Table are based on the ADF and PP unit roots tests for all variables included in the model under investigation. On the whole, the tests indicated that, the null hypothesis the series in their levels contain unit roots with an intercept but without trend, cannot be rejected with exception of gross fixed capital formation (GFCF), inflation (INF and INFSQ) and GDP growth (GDPG). This outcome implies that the rest of the series are nonstationary at level. However, after differencing the data once, the tests statistics rejected the null hypothesis for all series. This analysis shows that all the variables are integrated of either order zero; I (0) or order one; I (1). The degree of mixing order leads us to employ the ARDL bounds testing approach to the presence of co-integration for the long-run relationship between the variables over the period of study. 
3.3 Bounds Test for Cointegration
Having ascertained the presence of both I (0) and I (1) integration order among the series of the specified variables, the bounds test approach within the ARDL framework is used to test for cointegration existence among the specific variables included in the model. In other words, the bounds test checks for the existence of a stable long-run equilibrium among the variables used in the model. The bounds test result is presented in Table 3.
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	Test Statistic 
	Value 
	Significance 
	I (0)
	I (1)

	F-statistic
	9.6570
	10%
	2.26
	3.35

	K 
	5
	5%
	3.62
	3.79

	
	
	1%
	3.41
	4.68


Note: k is the number of regressors used in the model, I (0) and I (1) represent lower and upper bounds respectively.
The results from the bounds test in Table 3 indicate that, there exists cointegration among the variables because the computed F-statistic of 9.6570 is higher than the critical upper bound values of 3.35, 3.79, and 4.68 at 10%, 5% and 1% significance levels respectively. This implies that the null hypothesis of no cointegration among the variables is rejected. Hence, the F-statistic being greater than the critical upper bound values in the model confirms a stable long-run relationship among the variables 
3.4 Long-run Results
Consequent to the establishment of the existence of cointegration based on the ARDL bounds test, the study continued to estimate the coefficients of the long-run associations as well as the accompanying error correction model using the ARDL approach. Table 4 shows the outcome of the ARDL long-run estimation.  

The long-run coefficient of foreign direct investment (FDI) in Table 4 is found to be negative and statistically significant at 1% significant level. This means that, keeping everything else constant, 1% increase in foreign direct investment will cause approximately a 1.963% decrease in domestic businesses in Ghana in the long-run. This negative and significant effect of foreign direct investment on domestic investments is in line with the competition effect theory which states that the entry of MNCs increases competition in the final product industry and reduces the profitability of domestic firms in the same industry. This, in turn, causes domestic firms to exit (Markusen and Venables, 1999).  In other words, the negative effect of FDI inflows on domestic investment may be due that, foreign investors can easily out-compete domestic investors particularly due to their superior technology which gives foreign investors the competitive advantage over their domestic counter parts. Another reason for the crowding out is that the discretionary incentives offered to foreign investors (such as tax holidays, free property, tax exemptions on imported machinery and intermediate inputs, access to loan guarantees, and other benefits) make it difficult for domestic firms to compete favourably with their counterparts. Moreover, the negative impact could also mean that, the inflow of FDI has not actually created business opportunities for local investors in the host country (Ghana) and instead, replaced them (the substitution effect). This finding is also consistent with findings of Wang (2010), Szkorupová (2015) and Yahia et al., (2018).
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	Variable
	Coefficient
	Std. Error
	t-statistic
	P-values 

	FDI
	-1.9631
	0.7109
	-2.7615
	0.0120***

	INF
	1.8941
	0.6784
	2.7918
	0.0113***

	INFSQ
	-0.0291
	0.0099
	-2.9507
	0.0079***

	GDPG
	1.9364
	1.0966
	1.7658
	0.0927*

	EXR
	-2.8219
	1.1172
	-2.5258
	0.0201**


Table 4. Long-run Results 
***, **, *denote significance level at 1%, 5% and 10% respectively. 
For the included covariates, inflation and inflation squared variables are significant at 1% significant level. This implies that a 1% increase in inflation causes domestic investment to go up by approximately 1.894%. This means that, considerable level of inflation could positively affect domestic investment as moderate or considerable increase in the general prices level of goods and services increases profit margins of firms. On the other hand, a 1% increase in inflation squared causes domestic investment to decrease by 0.029%. The implication of this is that, high rate of inflation can have a negative impact on domestic investment, as increases in prices of production inputs may act as deterrent to investment. On the whole, the positive sign on the former and the negative sign on the latter suggest that inflation and domestic investment have an inverted U-shaped relationship. That is, when inflation is low, it boosts domestic investment; however, when inflation is high, it has the opposite effect. This outcome is consistent with the finding of Aigheyisi (2017). 

Furthermore, as expected, the coefficient of GDP growth is positive and statistically significant at 10% significance level. This means that, a 1% increase in GDP growth leads to a 1.936% increase in domestic businesses. This positive impact of GDP growth on domestic investment is line with the accelerator principle as discussed earlier and also consistent with the findings of Ali (2018) and Ndikumana et al., (2007).
Finally, the coefficient of nominal exchange rate is negative and statistically significant at 5% significance level. This means that, a unit increase in nominal exchange rate, all things being equal, reduces domestic investment by approximately 2.822%. As import dependent country with weak or deteriorated value of the currency, it is therefore not surprising that exchange rate exerts negative impact on the performance of domestic businesses in Ghana. Thus, this significant and negative effect may be attributed, in part, to the fact that imports from both capital and intermediate goods become more expensive for domestic investors due to deteriorated value of the local currency. In addition, a depreciation of the local currency raises the foreign debt burden of domestic firms, making it harder for them to invest. This finding confirms the result of Ali (2018). 
3.5 Short-run Results
The study further employed the Error Correction Model (ECM) to test for the short-run relationship among the variables and the results are presented in Table 5.
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	Dependent Variable: GFCF, ARDL (1, 0, 1, 0, 1, 0)

	Variable
	Coefficient
	Std. Error
	t-statistic
	P-values 

	GFCF (-1)
	-0.4547
	0.1696
	-2.6805
	0.0144***

	FDI
	-0.8927
	0.3379
	-2.6418
	0.0156**

	INF
	1.0067
	0.2716
	3.7073
	0.0014***

	INF (-1)
	0.8613
	0.2641
	3.2614
	0.0039***

	INFSQ
	-0.0133
	0.0039
	-3.3780
	0.0030***

	GDPG 
	0.1302
	0.3880
	0.3355
	0.7408

	GDPG (-1)
	0.8805
	0.5484
	1.6057
	0.1240

	EXR
	-1.2832
	0.5841
	-2.1968
	0.0400**

	ECT (-1)
	-0.4547
	0.0775
	-5.8713
	0.0000***

	R-squared 
F-statistic
Prob (F-statistic)
	0.7059
6.0017
0.0005
	Adjusted                          R-squared 
Durbin-Watson
	 0.5893
1.9871


Note: ***, **, and * denote significance level at 1%, 5% and 10% respectively. Data source: Anon. (2021)
As displayed in Table 5, the adjustment coefficient of the error correction term (ECT) is approximately -0.45% and statistically significant at 1% significance level. It suggests that if disturbance from domestic investment long run equilibrium occurs, the error correction returns it to equilibrium position with approximately 45% speed of adjustment per year.
Consistent with the long run findings, the coefficient of foreign direct investment retained its negative sign and statistically significant at 5% significance level. The coefficient is -0.8927 meaning that if foreign direct investment increases by one percent, domestic investment will decrease by approximately 0.893% in the short run, keeping all things constant. What this means is that, increasing foreign direct investment has the potential to cause domestic businesses to decline in Ghana in both the long-run and short-run.
Again, in the short-run, inflation is positively and significantly associated with domestic investment. This is evidenced by 1.007% and 0.861% increases in domestic investment at 1% significant level for current and lagged values respectively, following a unit increase in inflation. However, the magnitude of the impact in the current short-run outcome is slightly lower than the impact in the long-run. Similarly, the coefficient of inflation squared maintained its negative sign as expected and statistically significant at 1% significance level. Specifically, from Table 5, a one percent increases in the value of squared inflation leads to 0.013% decrease in domestic investment in the short-run, all things being equal. The magnitude of the impact in the short-run was however found to be less than the magnitude of the impact in the long-run. In all the short run results confirm the existence of an inverted U-shaped relationship between inflation and domestic investment in Ghana. 
Moreover, the short-run dynamics indicate a positive relationship between GDP growth and domestic investment for current and lagged values, albeit insignificant. 
Finally, the estimated model indicates a good fit to the data since the estimated value of Adjusted R2 shows that about 71% of the short-run variations in domestic investment are explained by the variables incorporated in the model. Again, a DW-statistic of 1.987 indicates that there is no serial correlation in the residuals.
3.6 Model Diagnostics and Stability Tests
Diagnostic measures such as serial correlation, functional form, normality, heteroscedasticity, and structural stability of the model are considered to ensure the robustness of the outcomes of the results as well as the reliability of the variables. The test statistics for the various test is expected to be statistically insignificant to ensure the absence of these econometric problems. The results are presented in Table 6.
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	Test 
	F- statistic
	P-Value

	Serial Correlation 
	0.9262
	0.9077

	Heteroscedasticity 
	0.9601
	0.9316

	Functional Form
	0.0198
	0.8895

	Normality 
	1.2006
	0.5486



The Breusch-Godfrey test was used to verify the heteroscedasticity of the ARDL model's residuals, as shown in Table 6. The results of the test showed that the model's residuals were homoscedastic and uncorrelated. The Jarque-Berla test was used to determine normality, and the results showed that the test's residuals were normally distributed. Moreover, to check for the appropriate functional form, the study used the Ramsey RESET test. The probability value of 0.8895 suggested that, the model is well specified.
Furthermore, to ensure the stability of the estimated parameters of the long-run relationship of our results, we employed the CUSUM and CUSUM of squares tests based on the recursive residuals developed by Brown et al., (1975). Parameter constancy and model stability are significant if both plots, CUSUM and CUSUM of squares, remain between the 5% critical bounds.	Figures 4.1 and 4.2 show CUSUM and CUSUM of squares plots that remained within the 5% bounds, showing “parameter constancy” and “no defined systematic change” in the coefficients at the 5% significance level. 


Figure 1 Plots of CUSUM


Figure 2 Plots of CUSUM of Squares
3.7 Granger Causality Test
This section presents the results of the Granger causality test. The test seeks to explore the direction of causality between foreign direct investment and domestic investment. The analysis tests the null hypothesis of no causal relationship between foreign direct investment and domestic investment as against the alternative hypothesis of a causal relationship between foreign direct investment and domestic investment. The results are presented in Table 7.
Table 7. Results of Pair-wise Granger Causality Tests
	Null Hypothesis
	F- Test
	Probability
	Decision

	FDI does not Granger cause GFCF
	0.1012
	0.7530
	Accepted

	GFCF does not Granger cause FDI
	0.3235
	0.5744
	Accepted


Note: ***, ** and * denote significance level at 1%, 5% and 10% respectively.
It is evidenced from Table 7 that, the Granger causality test result shows no causal relationship between foreign direct investment and domestic investment.

4. Conclusion

Conclusions drawn from the research are;
In line with empirical evidence, the study has shown that FDI, inflation squared and exchange rate were found to have negative and significant effects on domestic investment in Ghana. However, inflation and GDP growth were found to have positive impact on domestic investment in Ghana. Additionally, the study found no causal relationship between FDI and domestic investment in Ghana.
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