
International Journal of Scientific and Research Publications, Volume 11, Issue 1, January 2021              16 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.11.01.2021.p10904    www.ijsrp.org 

The Impact of Foreign Direct Investment on Tax 

Revenue Growth in Zimbabwe (1980-2015) 

Oswell Binha 

 
Harare, Zimbabwe, Midlands State University, Zimbabwe 

 

DOI: 10.29322/IJSRP.11.01.2021.p10904 

http://dx.doi.org/10.29322/IJSRP.11.01.2021.p10904  

 
Abstract- The study empirically investigated the impact of FDI on 

Tax Revenue Growth in Zimbabwe using annual time series data 

spanning from 1980 to 2015. The study aimed at establishing 

whether FDI inflows boost or stifles tax revenue growth in 

Zimbabwe. The motivation behind the study arises from the 

theoretical and empirical ambiguity that exists regarding the 

nature of the influence of FDI on Tax Revenue Growth of host 

nations. There is an argument that although FDI may benefit host 

nations in a variety of ways its welfare effects on host nations are 

not clear. Consequently, the effect of FDI on Tax Revenue Growth 

can better be analysed in a country-specific setting. Given the 

existing ambiguity, the study utilised the Ordinary Least Squares 

methodology to examine the country-specific effect of FDI on Tax 

Revenue Growth in Zimbabwe. The positive fiscal impact of FDI 

can be explained by the demand creation effect and FDI-induced 

technological spill-overs which may have widened the tax revenue 

creation for the Zimbabwean government.  Given the positive 

fiscal impact of FDI in Zimbabwe, the study recommends the 

government to create a friendly business environment that lures 

FDI. This calls for the government of Zimbabwe to adopt a 

Destination Image Transformation approach to reap the positive 

fiscal effect induced by FDI. The study also established that 

Foreign Aid and GDP per capita growth exert negative fiscal 

impacts in Zimbabwe. Negative fiscal effect of foreign aid 

suggests that the government may have developed a dependence 

syndrome, adversely affected revenue mobilization.   

 

Index Terms- tax revenue, foreign direct investment, foreign aid, 

fiscal impact 

I. INTRODUCTION 

oreign Direct Investment (FDI) is globally viewed as a major 

stimulus to economic growth in developing countries. FDI is 

perceived to deal with major obstacles such shortages of financial 

resources, technology, and skills. This has made it the centre of 

attention for policy makers in developing countries such as 

Zimbabwe. FDI refers to investment made to acquire a lasting 

management interest (usually at least 10 % of voting stock) and 

acquiring at least 10% of equity share in an enterprise operating in 

a country other than the home country of the investor. FDI can 

take the form of either “greenfield” investment (also called 

"mortar and brick" investment) or merger and acquisition (M&A), 

depending on whether the investment involves mainly newly 

created assets or just a transfer from local to foreign firms.  

          Despite its enormous benefits to host countries, there has 

been a concern raised on the welfare impact of FDI. One crucial 

question that has been raised relates to the effect of FDI on tax 

revenue of the recipient economy. Although theoretically 

ambiguous, FDI affects tax revenues through technological spill-

overs, demand creation effect and the competition effect. When 

FDI results in positive technological spill-overs, productivity of 

local firms is likely to go up, which boost tax revenue for the 

government. However, in some cases, local firms may lack the 

absorptive capacity and may not be able to benefit from FDI 

created spill-overs. On the other hand, FDI may boost tax revenues 

through creating demand for local inputs which works through 

backward integration – the demand creation effect. It has also been 

recognized that FDI brings fierce competition into the host country 

and may even result in a net exit of domestic firms thereby 

reducing government tax revenue through the negative 

competition effect. Empirical literature has also produced mixed 

evidence on the impact of FDI on tax revenue. Some studies have 

found out that FDI boost tax revenues for recipient economies 

(Kostial, 2000; Okey, 2013; Chaudhary and Mahmood, 2013; 

Alabede, 2016 and Bahkuoglu et al., 2016). On the contrary, other 

studies have found harmful fiscal effects of FDI (Tabasam, 2014 

and Jeza et al., 2016).  

          It is unquestionable that one of the fundamental challenges 

for the Zimbabwean government is to generate sufficient revenue 

to finance public expenditures. Indeed, the government has 

suffered from limited fiscal space given its spending appetite. 

Accordingly, large fiscal deficits have narrowed the crucial 

investment in both human capital and basic infrastructure that are 

necessary for national development. This has led to a crowding out 

effect, the resultant effect being the constrained revenue growth, 

reduced disposable incomes, underperforming tax revenue.  

Undoubtedly, tax collection remains a key challenge for the 

nation. Government propensity to spend has continued on an 

upward trend. Investment policy regime created more uncertainty 

with more exproprietory legislation underpinning economic 

policy implementation.   The relationship between Foreign Capital 

inflows such as FDI and tax revenue is therefore an issue of great 

pragmatic importance. Despite its policy importance, no study has 

empirically examined the impact of FDI on tax revenue in 

Zimbabwe. Zimbabwe, like many other African countries, suffers 

from lake of credibility of statistical data and credible information. 

Against this backdrop, this study empirically investigates the 

impact of FDI on tax revenue growth in Zimbabwe using annual 

time series data for the period 1980 to 2015. Zimbabwe has 

undergone economic reconfiguration during the period under 

review. 
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Background of the study 

          According to Muradzikwa, S (2002) developed countries 

remain the prime destination of FDI accounting for more than 

three-quarters of global totals. Although flows to developing 

countries were also up in 2000 to US$240 billion (Table 1.2), these 

countries' share of global inflows fell to 19 percent, from a high of 

27 percent in 1998. FDI inflows to the world's 49 least developed 

countries (LDCs) are also on the rise but, with only 0.3 percent of 

world inflows, which are extremely marginal! By considering the 

different types of foreign investment, it becomes quite clear that 

for Sub-Saharan Africa, substantial Greenfield investments are 

required to arrest poverty, combat stagnant growth, and promote 

sustainable development.  

          During the last two decades Sub Saharan Africa, has 

attracted a significant amount of foreign direct investment [Labor 

Resource and Research Institute (LaRRI)]  

 
 

           The SADC region has performed comparatively dismally 

in their efforts to enticing FDI. It appears there is broad plethora 

of competing policy incentives among Member States to attracting 

the elusive FDI. This is basis for worry among member states. 

Countless whys and wherefores are attributed to this gloomy 

investment performance. These include, but are not limited to, 

small size of domestic (and even regional) market(s), lack of 

respect for property rights, broad political instability, dependence 

on primary commodities, size and economic structures, corruption 

and other vices among others.  The SADC Trade Protocol, which 

seeks to extend market boundaries by further liberalizing intra-

regional trade, is being implemented, with various consequences 

for individual member states with respect to investment potential, 

industrialization, trade and economic growth. Sadly, Individual 

Member states deliberately take sovereign right not to domesticate 

regional economic policy leading to sustained competition for 

survival against a huge potential for specialization and 

complementarities. The fear of undermining revenue collection 

against the need to facilitate trade militates against any hope for 

widening external markets. 
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          This section also gives an overview of the trends in Tax 

revenue growth and FDI in Zimbabwe for the period 1980 to 2015. 

Taxes comprise one of the main financing sources for the 

Zimbabwean government. Taxes are broadly categorized into 

direct and indirect taxes. Income tax, property tax and corporate 

income tax form the major components of direct taxes whilst 

general excise tax, customs and import duties come as indirect 

taxes. Historically, the biggest source of revenue in Zimbabwe has 

been Pay as You Earn (PAYE) contributing nearly 40% of the tax 

revenue. Sales tax (replaced by Value Added Tax, VAT) is in the 

second position contributing an average 24% to the total tax 

revenue between 1996 and 2004. Since 2009, VAT has increased 

its contribution to total revenue collected as shown in Figure 1. 
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Source: World Bank (2014) 

Figure 1.1: Tax Revenue Contributions in Zimbabwe (2010 to 2014) 

 

          Zimbabwe is one of the highly-taxed economies in Southern 

Africa. The maximum Zimbabwe PAYE rate is about 35%, which 

compares with countries such as Zambia and close enough to that 

of South Africa at 40%. 

          Upon attaining Independence in 1980 and understandably 

so, the new Zimbabwean government adopted a highly controlled 

and inward-looking economy. Foreign capital constituted about 

70% of the total capital stock and FDI dominated foreign capital 

inflows (Clarke, 1980). In the first ten years of independence, the 

new government continued with highly interventionist economic 

policies inherited from the colonial regime and introduced some 

redistributive policies. Government responsibility included 

reconstruction, infrastructure recreation and rehabilitation. The 

business environment was highly regulated through a system of 

price controls, labour market restrictions and investment control 

procedures (Gwenhamo, 2009).  

          Approvals of foreign investors’ proposals involved an 

excessively long process. The turnaround time for any investment 

ranged between 90 to 180days depending on the sector of interest.  

Foreign firms were required to get permission from the Foreign 

Investment Centre for the development of any new enterprises in 

Zimbabwe. Ownership restrictions in some sectors required at 

least 30% local participation in an enterprise (Gwenhamo, 2009). 

There were also a number of reserved sectors where foreign 

investment was completely restricted.  These included public 

transport system, retail and education among others. Policies on 

repatriation of profits also remained restrictive and rigid. Because 

of the policy environment, which was unfavorable to foreign 

investors, FDI inflows were very low during the first decade of 

independence. This occurred despite secure property rights 

prevailing in Zimbabwe at that time.  

          Even though Zimbabwe had such low levels of FDI inflows, 

the country then, enjoyed a significant market share of locally 

produced products and services, both in the region and globally 

driven by exiting installed industrial capacity then. Major 

investment was experienced in areas of mining and mineral 

processing, agriculture and agro-processing, manufacturing, 

banking and tourism.  
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Source: Author’s Compilation using data from World Bank (2016) and IMF (2016) 

 

Figure1.2: Tax Revenue Growth (TRG) and FDI in Zimbabwe (1980 to 2015) 

 

 

          Figure 1.2 show the trends in tax revenue growth and FDI 

inflows in Zimbabwe. On one hand, tax revenue growth averaged 

16% in 1980 which rose further to an estimated 27.2% growth in 

1984 before declining to around 20% in 1985 a figure that 

continued until the end of the decade. Tax revenue growth 

continued to fluctuate during the second decade after 

Independence and recorded a decade high growth of 35% in 1998 

before sharply falling to 24% in 1999. In addition, tax revenue 

growth oscillated during the crisis period, the lost decade,  

between 2000 and 2008, recording an all-time low growth of 2.9% 

in 2008. The adoption of the multicurrency improved the fiscal 

position of the government with tax revenue growing by an 

estimated 15.1% in 2009 before rising to 36% in 2013. The year 

2015 recorded a tax revenue growth rate of 38.7%. Zimbabwe’s 

tax revenue as a proportion of GDP was about 18% in 2010 which 

is relatively higher when compared to that of Kenya’s 17.6% 

(2012), Tanzania’s 12.6% (2012), Uganda’s 11.2% (2012) and 

Zambia’s 17.3% (2011). On the other hand, FDI inflows as a 

percentage of GDP have exhibited an oscillatory behaviour with 

the nation receiving a huge FDI inflows amounting to 6.9% of 

GDP in 1998. 

          Gwenhamo (2009) notes that the attitude and policies of the 

Zimbabwean government towards foreign investors began to 

change due to persistently low levels of fixed capital formation 

experienced in the late 1980s. The government adopted a new 

investment code in 1989. The result was to increase the proportion 

of after-tax profits that Multinational Companies (MNCs) could 

repatriate from 50% to 100% Gwenhamo, (2009). In 1990, the 

government abandoned the interventionist policies of the 1980s 

and liberalized the economy. The Economic Structural 

Adjustment Program (ESAP) provided a major breakthrough in 

the policy environment. It was designed to eliminate economic 

policies of controls and restrictions. Promotion of FDI was one of 

the key areas and the policy was designed to achieve increased 

FDI inflows. 

          As part of the structural reform, the Zimbabwe Investment 

Centre (ZIC) was established as a one stop shop for investment 

approvals in 1992. Tariff and tax exemptions were also offered to 

encourage foreign capital investments, transfer of technology, the 

utilization of local raw materials, the development of rural areas 

and the use of labor-intensive production techniques. Foreign 

firms geared towards exporting also benefited from the export 

processing zones incentives in the form of tax holidays and 

customs free trade. The return to a liberal economy and 

enthusiastic promotion of FDI resulted in the surge of FDI inflows 

averaging above US$50 million per year between 1990 and 1997. 

In 1998, FDI inflows reached a record high of US$ 444 million 

(estimated at around 6.9% of GDP), as shown in Figure 2. The 

sharp surge in FDI inflows in 1998 was partly driven by the 

privatization and liberalization wave in the Zimbabwean 

economy. This saw substantial flows of foreign capital particularly 

from South African firms into various sectors of the Zimbabwean 

economy 

          According to the World Bank Development Report for 

2015, Zimbabwe’s FDI inflows grew marginally from US$400 

million in 2013 to US$545 million in 2014, yet regional countries 

have mobilized billions worth of foreign capital inflows. 

Zimbabwe’s 2014 FDI inflows were paltry in comparison to other 

SADC countries: Mozambique US$4.9 billion, South Africa, 

US$5.7 billion, and Zambia, $2.4 billion. The situation has not 

improved much beyond 2014, with FDI increasingly becoming a 

trickle, having fallen from $545 million in 2014 to $421 million in 

2015. This may be attributed to uncertainties stemming from the 

Indigenization Act, expensive cost structure, regulatory burden, 

labour market rigidities, ease of doing business among other 

negative parameters Chizema (2016). Destructive policy regime 

and general economic mis-governance including corruption put a 
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premium on the economy hence militating against the government 

to attract key economic partners.  

            Figure 1.3 gives a comparative picture of FDI inflows in 

Zimbabwe relative to its regional partners. 

 

 
Source: UNCTAD (2015) and adopted from Chizema (2016) 

Figure 1. 3: Selected Regional FDI Inflows in US$ millions (2011 to 2014) 

 

Statement of the problem 

          Zimbabwe got its independence in 1980, inheriting a 

country capable of self-sustaining with all key economic 

indicators on the positive. Exports, employment, liquidity, 

capacity utilization, state of the infrastructure and certainty were 

at its all-time high. Many countries in the world emulated 

Zimbabwe’s processes and procedures of economic management 

in all sectors of the economy. The country boasted of a decent 

export quarter in major trading blocs. Zimbabwe had food self-

sufficiency and enough for exports.  

          From the 1990s, Zimbabwe tried to engage into economic 

liberalization, which was a major shift from a semi centrally 

controlled command economy. A number of economic policy 

shifts were introduced whose net effect was destabilization of the 

fiscal discipline the government had enjoyed over the decade. 

These included efforts to liberalize trade, enhance international 

competitiveness and promote foreign investment. All these efforts 

would be achieved through a number of mechanisms, such as 

depressing tariffs, eliminating most important controls, 

privatization and commercialization of SOEs, reforming the 

regulatory environment. 

          More so, the tax revenue collections in Zimbabwe are 

failing to meet national expenditure. Zimbabwe government 

expenditure is greater than tax revenue collected. This has raised 

questions on the possible impact of FDI on the Tax revenue as the 

economy is thriving to attract FDI in the economy. 

          Notwithstanding all these instruments, Zimbabwe’s 

economic growth has remained lethargic over the years, posting 

an overall negative growth rates in some of the years. Political 

upheavals destroyed the economy completely leading to 

demonetization of the local currency. Some temporal double digit 

growth was experienced for the period 2009 to 2012. Studies show 

that all economies coming out of a very deep recession normally 

experience exponential growth. It is against this back ground that 

this study investigates the impact of FDI on fiscal revenue 

collection and management for the wellbeing of the country 

 

Significance of the study 

          Studies on the impact of FDI on tax revenue performance 

are relatively few – the subject has only gained empirical attention 

recently. Most of the earlier studies have rather investigated the 

effect of tax policy on FDI. Of the available studies on the impact 

of FDI on tax revenue performance, no consensus has emerged on 

whether FDI boost or dampen tax revenue for recipient economies. 

As such, the findings of this study will add to the academic 

literature on the subject matter. This is further motivated by the 

empirical realization that there is no standalone country-specific 

study on the impact of FDI on tax revenue in Zimbabwe. Apart 

from contribution to literature, the findings of this study have 

important policy implications in pursuing effective economic 

policies and institutional setup to attract more FDI so that more 

revenue could be generated to meet the developmental challenges 

of the Zimbabwean economy. Furthermore, the government shall 

better be positioned to evaluate the relevance of its policy regime 

on whether it will enhance FDI inflows for revenue performance. 
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Objectives of the study 

          The chief objective of the study is to explore the impact of 

FDI on Tax revenue growth in Zimbabwe for the period 1980 to 

2015. 

          Appreciating the fact that there are other capital inflows 

which affect tax revenue growth, the study also specifically 

investigates: 

 The impact of Foreign aid, Trade Openness, Remittances 

on Tax revenue growth in Zimbabwe. 

 The impact of per capita income growth (taken as a 

conventional control variable) on tax revenue growth in 

Zimbabwe. 

 

Hypothesis of the study 

The study hypothesizes that: 

          FDI and Trade openness, Remittances and per capita 

income growth foster tax revenue growth in Zimbabwe whilst 

Foreign Aid has negative impact on tax revenue growth in 

Zimbabwe. 

 

Organization of the rest of the study 

          Besides chapter one, the study has four other chapters. 

Chapter One reviews the theoretical and empirical literature 

linking FDI and tax revenue growth. Chapter Three outlines the 

methodology used in this study while Chapter Four presents and 

interprets the results obtained from the estimations. Lastly, 

Chapter Five summarize the study giving policy recommendations 

and areas deserving further attention. 

 

LITERATURE REVIEW 

Introduction 

          This chapter provides empirical and theoretical literature on 

the impact of Foreign Direct Investment (FDI) on tax revenue. The 

chapter is divided into two: the first section of the chapter presents 

the theoretical literature on the relationship between FDI and tax 

revenue. The second section reviews empirical findings on the 

impact of FDI on tax revenue. The theoretical and empirical 

literature assists in identifying the methodology to be used in 

modelling the impact of FDI on tax revenue in Zimbabwe. 

 

Theoretical Literature Review 

          The focus of this section is to review the position of the 

literature with regards to the effect of FDI on tax revenue. In the 

sense of Hayami (2001) and Todaro and Smith (2003), the 

contributions of FDI to the development of a host country are 

widely recognized as filling the gap between desired investments 

and domestically mobilized savings, increasing the tax revenues, 

improving management, technology, as well as labour skills in 

host countries. These could help the country to break the vicious 

cycle of underdevelopment, Hayami (2001). Through capital 

inflow, FDI helps to raise total factor productivity and efficiency 

in host economy OCED (2002). In particular, FDI has great impact 

not only on factors of production and income growth but domestic 

                                                 
1 It is important to note that the market for technology is 
imperfect and even non-existent in some cases. One 
possible explanation for this is the presence of market 
failures mainly in the form of asymmetric information. As 

investment in the host country. The crucial question however is: 

Does FDI inflows affect tax revenue growth of the host country? 

If it so affects, how? Theory has identified three main channels 

through which FDI affects tax revenue generation of the host 

country. Although the net effect of FDI on tax revenue is 

ambiguous, it affects tax revenue through technological spill-over 

effects, competition effect and demand creation effect. These 

mechanisms are discussed below, each in turn.  

 

Tax Revenue Effect of FDI through Technological Spill-Over 

Effects 

          The FDI-induced Technological Spill-Over Effect is the 

theoretical proposition that Foreign Direct Investment brings 

about technological transfer, which in turn empowers the domestic 

firms to produce at lower cost and supply input to FDI enterprises 

through backward integration, thereby enhancing tax revenue 

generation for the host country, Alabede (2016). The plausible 

explanation for the presence of technological spill-over effects is 

the existence of a technological gap between domestic and foreign 

firms – with foreign firms possessing modern technological know-

how relative to their domestic counterparts. It is important to note 

that the technological spill-over effects form an important 

objective for the development of many poor countries, Nguyen et 

al (2006).  

          In its exposition, the technological spill-over effect 

hypothesises that the entry of foreign firms in the host country 

brings about modern technologies for local production affiliates. 

As a result, the activities of Multinational Corporations (MNCs) 

in the host country encourage as well as pressurise domestic firms 

to innovate their technology for higher competitiveness. 

Nonetheless, most domestic firms in developing countries are 

usually weak in terms of technological innovation capacity while 

almost all modern technologies belong to large FDI enterprises 

with technological capacity1, Colen et al (2006). As a rational 

response, Gropp and Kostial (2000) notes that domestic firms tend 

to apply modern technology instantly, either directly by 

establishing joint ventures with foreign partners or indirectly via 

technological diffusion and transfer from foreign enterprises.  

          Whenever foreign firms introduce new products or 

processes to the host country domestic market, host country 

domestic firms may benefit from the accelerated diffusion of new 

technology, David J. Teece (1976). The resultant effect in the 

majority of cases, host country domestic firms tend increase 

productivity simply by observing nearby foreign firms.  diffusion 

may occur from labour turnover with domestic firms’ employees 

moving from foreign firms to host country domestic firms.  

          A number of studies carried out show that foreign firms 

initiate more on-the job training programs than their domestic 

counterparts, Ralph B. Edfelt, 1975; Gonclaves, (1986. 

          Does the host country the domestic firms get any 

productivity spill-over,  when the foreign firms present in the same 

industries in which domestic firms operate possess superior 

production technology? What is the technological effect on the 

such, the buyer and the seller usually reach no compromise 
and tend to share the technology via establishing a joint 
venture or technological transfer to domestic firms from a 
foreign enterprise. 
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productivity and tax performance of host country domestic firms 

when foreign multinationals are present in the upstream and down-

stream sectors with which the former has either forward or 

backward linkages?  

          In as much as FDI enterprises are reluctant to reveal 

technical know-how to domestic competitors, they are willing to 

cooperate with domestic partners to establish joint ventures 

thereby resulting in know-how leakage. Thus, relative to the 

autarkic economy, the entry of FDI enterprises creates 

technological spill-overs in the host country. Whenever these 

technological spill-overs are positive the entry of foreign firms has 

a positive effect on the output of domestic firms which in turn 

raises the corporate tax generation prospects for the government 

Nguyen et al (2013). Therefore, technological spill-overs 

effectively stimulate government revenue for the host nation. 

However, the effect of technological spill-overs in improving tax 

revenue depends on the absorptive capacity of local firms. Hence, 

an issue of concern for developing nations is their ability to absorb 

technological transfer. If the host country is unable to absorb the 

technology, then FDI may instead induce a negative technological 

spill-over effect. To this end, the effect of technological spill-overs 

on tax revenue depends on whether they are positive or negative. 

 

Tax Revenue Effect of FDI through the Competition Effect 

          The competition effect states that the entry of FDI 

enterprises lowers the production of domestic firms in the final 

industry relative to the autarkic economy – MNCs shrink the 

degree of backward linkages and hence, reduce the level of 

corporate tax revenue, Nguyen et al  (2013). The competition 

effect of FDI may cause the economic activities of the domestic 

firms to drop or leads to a net exit of such firms and this may lower 

amount of tax revenue that accrues to the government through 

corporate tax.  

          Increased competition results in the crowding out of local 

firms and reduce domestic investment. For instance, 

multinationals can have lower marginal costs due to some firm-

specific advantages, which allow them to attract demand away 

from the domestic firms. Aitken and Harrison (1999) and Konings 

(2001) suggest that foreign firms may reduce the productivity of 

domestic firms through a negative competition effect. However, 

while some firms experience negative competition effects, other 

firms may succeed in improving their efficiency as a response to 

the increased competition. The overall impact from competition is 

thus the result of aggregating both positive and negative effects. 

          It is important to note that the competition effect depends on 

market structure and technological level of the host nation. 

Nguyen et al. (2006) notes that for developing nations, in a number 

of cases, competition brought about by FDI firms is fierce and 

generating negative effects before it can bring other positive 

effects. In such instances, domestic firms have difficulties in 

maintaining market shares, skilled labour and may even go 

bankrupt. For instance, new products by MNCs have the potential 

to replace previously produced products by domestic firms. On the 

other hand, the presence of FDI itself promotes competition and in 

many cases spill-over effect may result in the fall in production 

quantity of domestic firms in the short run. Consequently, the 

affected domestic firms either have to exit the market or 

successfully adapt to the new competitive environment. 

          On the other hand, others argue that rather than creating 

competition that crowd out local firms, FDI stimulates domestic 

investment and leads to crowding-in of domestic firms thereby 

enhancing government tax revenue. The technologies, know-how 

and new market opportunities brought in by MNCs might attract 

domestic investors into the sectors where MNCs entered. Yet, in 

poor countries, crowding-in might be hampered since 

governments lack the ability to direct FDI projects such that they 

do not displace local firms, Agosin and Mayer, (2000). 

Additionally, policies offering preferential treatment and 

incentives to attract FDI – such as export free zones and other tax 

incentives – may introduce a distortion that negatively affects 

domestic investment and limits growth spill-over effects through 

crowding-in. Thus, the tax revenue effect of the competition effect 

depends on whether it crowds out or it crowds in domestic firms. 

 

Tax Revenue Effect of FDI through the Demand Creation 

Effect 

          The demand creation effect is the theoretical proposition 

that FDI stimulates government tax revenues through demand 

creation. On one hand, there is the direct demand creation which 

posits that FDI enterprises source inputs locally, thereby creating 

supplemental demand for inputs, Rodriguez-Clare (1996); Lin and 

Saggi (2005) as cited in Nguyen et al (2006). On the other hand, 

the indirect demand creation effect argues that FDI enterprises 

also generate an indirect demand for inputs by raising the output 

level of a typical domestic firm or by driving a net entry of 

domestic firms, Nguyen et al (2006). Thus, the demand creation 

effect could allow a net entry of suppliers or a higher production 

level of a typical supplier. 

          Furthermore, FDI can contribute to the formation of human 

capital – resulting in spill-over effects to the rest of the economy 

– both by demanding and by supplying skills, Slaughter, (2002). 

The entry of MNCs jointly contribute to the macro environment of 

the host country positively through raising workers’ productivity; 

providing a relatively stable source of foreign capital and paying 

the taxes. The rise in the economic activities owing to the presence 

of the FDI means the rise in the host country’s tax revenue that 

may allow the government to invest more in education and FDI 

increases the stock of human capital. 

          A large share of FDI to developing countries is attracted by 

the relatively low wages in these countries. Nevertheless, 

multinational firms are generally more skill-intensive than local 

firms and tend to have a higher demand for relatively skilled 

labour, Colen et al (2006). When MNCs enter the market, they 

may increase the demand for skilled workers if they do not 

substitute the local demand for employment. An increased demand 

for skills is expected to raise the wage and employment 

opportunities of skilled workers thereby creating incentives for 

overall investment in human capital. In this regard, FDI leads to 

capital accumulation by which productivity and growth increase 

in recipient countries. Increase in productivity increase profit and 

corporate taxes which in turn increase both direct and indirect 

taxes. In this way FDI both directly and indirectly affect tax 

revenue. 

 

Empirical Literature Review 

          The empirical literature is reviewed in order to augment the 

theoretical literature and provide a wider understanding of the 
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nature of the relationship between FDI and tax revenue as 

evidenced in previous studies. In reviewing the empirical literature 

it is important to note that there are mixed findings regarding the 

FDI-Tax revenue nexus. On one hand, some studies have found 

that FDI improves tax revenue generation for the host country 

through aggregate demand creation and technological spill over 

effects - See, for instance: Kostial (2000); Okey, (2013); 

Chaudhary and Mahmood (2013); Alabede (2016) and Bahkuoglu 

et al (2016). On the other hand, other studies have established a 

negative association between FDI inflows and tax revenue, 

Tabasam (2014) and Jeza et al (2016). The various empirical 

studies are fully reviewed below based on their findings. 

          The review of empirical literature on the association 

between FDI and tax revenue is done starting with studies that 

established a positive FDI-Tax revenue relationship. In this regard, 

Kostial (2000) analysed the relationship between tax revenue and 

FDI for nineteen OECD countries. Using panel data techniques, 

the study established a strong positive impact of FDI inflows on 

the profit tax and on the total tax revenue for the OECD countries 

under consideration. Based on the results, governments of the 

OECD countries benefited from FDI induced tax revenue and 

were encouraged to create a friendly FDI attracting environment 

to further improve their fiscal position.  However, the results 

showed a weak correlation between FDI and corporate income tax. 

Similarly using panel data techniques, Okey (2013) examined the 

tax revenue effect of Foreign Direct Investment in eight West 

African countries using annual time series data from 1989 to 2009. 

In support of the findings of Kostial (2000), the results indicated a 

positive FDI-Tax Revenue association with the effect mainly 

experienced in terms of tax on income. Importantly, the results 

showed that low corruption levels and democracy reinforces the 

positive impact of FDI on tax revenue. 

          Supporting the positive FDI-Tax revenue nexus, Chaudhary 

and Mahmood (2013) examined the effect of FDI inflows on 

Pakistan’s tax revenue generation. The study investigated both the 

short run and long run relationships using the Auto Regressive 

Distributed Lag (ARDL) Model and its associated Error 

Correction Mechanism (ECM). The results showed that FDI 

inflows stimulated tax revenue and helped improve the 

government budget of the Pakistan’s economy. The study 

highlighted that improved economic growth and its associated 

rising income levels are the transmission mechanism through 

which FDI contributes to tax revenue creation in Pakistan. 

Following this line of reasoning, it can be argued that FDI creates 

a greater aggregate demand and stimulate economic activities in a 

nation. Through its demand creation effect, FDI could help 

governments generate more indirect taxes. On this score, the study 

argued that FDI inflows benefited the Pakistan’s economy by 

contributing more indirect taxes – which happens to be the major 

tax revenue in Pakistan. Implicitly, if carefully assessed and 

monitored, FDI helps in raising general welfare of nations through 

raising tax revenue for governments. 

          Utilising a panel methodology for eleven West African 

countries2, Alabede (2016) analysed the impact of FDI financial 

                                                 
2 Sample Countries 

inflows and aid on tax revenue performance of the West African 

countries. The results of the study are in line with the positive 

effect of FDI on tax revenue – total revenue efforts of the West 

African countries responded significantly to financial inflows in 

the form of FDI and aid. Put differently, the results imply that 

governments of the West African countries could boost their tax 

revenue performance by attracting more FDI and aid. The study 

differed from the aforementioned studies in that it incorporated 

both FDI and aid (disaggregated into grant aid and loan aid). Other 

variables considered in the study include the share of Agriculture 

as a percentage of GDP, Trade and per capita income. In line with 

Alabede (2016), FDI helps grow economies through creating job 

opportunities and technological transfers – which strengthen local 

firms’ productivity. Following theoretical reasoning, the inflow of 

FDI brings more tax revenues to governments through its spill 

over effects. 

          Providing firm-level evidence, Bahkuoglu et al (2016) 

examined the effect of FDI on taxes paid for Turkey. The study 

paid special attention on the differentials between firms’ operating 

size and technological levels. A comprehensive dataset for 

Turkish manufacturing firms over the period 2004 to 2012 was 

utilised. Employing a dynamic General Method of Moments to 

cater for endogeneity, the results of the study showed that FDI 

inflows increases the tax paid by firms. Of particular note is that 

the magnitude of the impact of FDI on tax revenue depends on the 

technological level of the firm. On this score, a bigger impact of 

FDI was established for high technology firms as compared to 

medium or low technological firms. 

          Diverging from the positive FDI-Tax revenue association, 

Tabasam (2014) examined the impact of FDI on tax revenue 

generation in Pakistan. The study employed an ECM technique to 

capture the short run and long run effects using data for the period 

1975 to 2012. The results showed that FDI inflows dampen tax 

revenue performance of Pakistan. The negative FDI-Tax revenue 

finding is in sharp contrast with much previous work that found 

FDI as stimulating tax revenue performance. The study also 

investigated the effect of other financial capital inflows (aid, 

remittances and trade openness) on tax collection in Pakistan. In 

this regard, it was established that remittances and trade openness 

have a positive tax revenue generation effect. 

          Confirming the negative FDI-Tax revenue relationship, Jeza 

et al (2016) carried out a study for Ethiopia both at an aggregate 

and disaggregated level such as corporate tax, income tax, trade 

tax and business profit tax. The study used the ARDL & 

Cointegration analysis for the time period 1974 to 2014 with a 

structural break in 1989. At the aggregate level, the study 

established a negative association between FDI and tax revenue. 

However, at the disaggregated level the results were mixed. FDI 

was found to have a negative effect on indirect taxes, corporate 

income tax and personal income tax while a positive association 

was established between FDI and trade tax revenues. With these 

results in mind, the study argued that provision of tax incentives 

in Ethiopia need to be carefully assessed and monitored with 

proper implementation necessary to enhance tax revenue 

The countries considered are: Benin, Burkina Faso, Cape 
Verde, Ivory Coast, Ghana, Togo, Mali, Niger, Nigeria, 
Senegal and Sierra Leone. 
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generation. One important conclusion that can be drawn from the 

negative association between FDI and total tax revenue is that 

although FDI is widely considered beneficial in creating growth 

opportunities, there is a concern on its effect on welfare – through 

its tax dampening effect. 

          Providing ambiguous results, Nguyen et al (2013) 

investigated the degree to which FDI contributes to corporate tax 

revenue in the host country via the rates of corporate income tax 

and other important factors such as competition effect, demand 

creation effect technological transfers and technological spill 

overs. The study was centred on a theoretical model that allowed 

for the entry of heterogeneous Multinational Corporations 

(MNCs). Based on this model, it was shown that the impact of FDI 

on government revenue depend on the competition effect and 

technological spill overs. On one hand, the competition effect 

reduces the domestic firms’ production, thereby lowering 

corporate tax revenue. On the other hand, technological spill overs 

can affect tax revenue either positively or negative depending on 

the absorptive capacity of local firms. In addition, the study also 

showed that the degree to which FDI contribute to tax revenue in 

the host country depends on the demand creation effect and 

technological transfer effect. 

          Incorporating causality analysis in the FDI-Tax revenue 

analysis, Odabas (2016) investigated the impact of foreign direct 

inflows on tax revenue on transition economies of European 

Union during the period 1996 to 2012. The study utilised 

Dumitrescu and Hurlin (2012) causality test.  On one hand, the 

study established a unidirectional causality from FDI inflows to 

tax revenue and economic growth when there is one lag length. On 

the other hand, there was unidirectional causality from FDI net 

inflows to the economic growth when lag was selected as 2 and 3. 

The study concluded that FDI inflows boost both economic 

growth and tax revenue in the transition economies of the EU. In 

this vein, the measures to attract the FDI inflows also improve the 

welfare of the country through creating tax revenue and economic 

growth. 

          The chapter reviewed the existing literature on the nature of 

the association between FDI and tax revenues. In particular, the 

chapter sought to answer whether increased FDI inflows stimulate 

or dampen tax revenue for governments. Theoretically, FDI has an 

ambiguous effect on tax revenue – FDI affects tax revenue through 

the competition effect, the technological spill-overs and the 

demand creation effect. The competition effect lowers the degree 

of corporate tax revenue while it increases in the demand creation 

effect and the technological spill-overs affect it uncertainly. The 

empirical literature has produced mixed evidence on the subject 

matter. The reviewed studies suggest that the relationship is not 

concise – it can either be positive, negative, causal or weak. It can 

be concluded that the effect of FDI on tax revenue depends on 

country-specific characteristics. As such, the effect of FDI on tax 

revenue cannot be predetermined, but can better be understood by 

an empirical country-specific investigation. This chapter has 

provided a foundation necessary for model building which is the 

focus of the next chapter. 

 

METHODOLOGY 

Introduction 

          This chapter outlines the econometric methodology used, 

specifying the relevant model where Foreign Direct Investment is 

considered as the main independent variable in the Tax revenue 

equation. The econometric methodology is used in establishing the 

nature of the association between FDI and tax revenue in 

Zimbabwe for the period spanning from 1980 to 2015. The chapter 

sheds light on the necessary estimation procedures and 

purification tests in accordance with the model specification.  

 

Model Specification 

          The model builds on the beforehand discussed theory of FDI 

and tax revenue augmented by empirical studies. The theoretical 

foundations in developing the model consist of the technological 

spill-over effect, competition effect and demand creation effect.  

          Guided by empirical literature, especially the work of 

Tabasam (2014), other capital inflows (Foreign Aid, Trade 

Openness and Remittances) were added and GDP per capita was 

also considered as a conventional control variable to form the 

empirical model. Accordingly, the following empirical model was 

specified: 

𝑻𝑹𝑮𝒕 =  𝜶𝟎  + 𝜶𝟏𝑭𝑫𝑰𝒕 + 𝜶𝟐𝑭𝑨𝑰𝑫𝒕 + 𝜶𝟑𝑮𝑫𝑷𝒑𝒄𝑮𝒕 +
𝜶𝟒𝑻𝑶𝑷𝑬𝑵𝒕 + 𝜶𝟓𝑹𝑬𝑴𝑻𝒕 + 𝜺𝒕 … … …  

 

Where:  

 𝑇𝑅𝐺𝑡    =  Tax Revenue 

Growth, 

 𝐹𝐷𝐼𝑡    =  Foreign Direct 

Investment, 

 𝐹𝐴𝐼𝐷𝑡   =  Foreign Aid, 

 𝐺𝐷𝑃𝑝𝑐𝐺𝑡  =  GDP per capita 

Growth,  

𝑇𝑂𝑃𝐸𝑁𝑡  =   Trade Openness, 

 𝑅𝐸𝑀𝑇𝑡  =   Remittances to GDP, 

 𝜀𝑡   =   the error term 

[assumed to be normally distributed and Independent and 

Identically Distributed (IID)], 

 𝛼0    =   a constant and,  

 𝛼1, 𝛼2, … … . , 𝛼5  =    slope coefficients to be 

estimated. 

 

Definition and Justification of Variables 

          The dependent variable is Tax Revenue Growth and the 

independent variables are Foreign Direct Investment, Foreign Aid, 

GDP per capita Growth, Trade Openness and Remittances. 

 

Foreign Direct Investment (𝑭𝑫𝑰𝒕) 

          Foreign Direct Investment (FDI) is the main exogenous 

variable considered in this study. It is measured as the net inflows 

of foreign investment to Zimbabwe, i.e. the sum of equity capital, 

reinvestment of earnings, other long-term capital, and short-term 

capital as shown in the balance of payments, according to the 

World Bank (2016). FDI is expressed as a percentage of GDP for 

the purpose of analysis. The effect of FDI on tax revenue is 

theoretically ambiguous – it impacts tax revenue through the 

competition effect, the technological spillovers and the demand 

creation effect. The competition effect lowers the degree of 

corporate tax revenue while it increases in the demand creation 

effect and the technological spillovers affect it uncertainly, 

Nguyen et al (2013). Empirical studies have also produced mixed 

evidence on the fiscal impact of FDI. On one hand, some studies 

have found a positive FDI-Tax revenue relationship, Kostial 
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(2000), Okey (2013), Chaudhary and Mahmood (2013), Alabede 

(2016) and Bahkuoglu et al (2016) while others have documented 

a negative relationship (Tabasam, 2014 and Jeza et al., 2016). 

Therefore, the study expects either a negative or a positive 

coefficient for FDI, a priori. 

 

Foreign Aid (𝑭𝑨𝑰𝑫𝒕) 

          Apart from FDI, foreign aid represents another important 

source of financial inflows to most developing countries, Alabede 

(2016). Foreign aid is measured as net inflows of Official 

Development Assistance (ODA) in this study. For analytical 

purposes, net ODA inflows are expressed as a percentage of Gross 

National Income (GNI). Though widely-studied, the effect of 

foreign aid on tax revenue has resulted in a lot of debate and is still 

contentious. In spite of its enormous benefits to developing 

countries, foreign aid has been criticized for reducing tax revenue 

accrued to the government. On this score, Clist (2014) and Thamae 

and Kolobe (2016) argue that the inflow of aid provides incentive 

for governments in developing countries to relax in tax revenue 

mobilization and encourage them to operate deficit budget. 

Pursuant to the Fiscal Response Model by Heller (1975) and in 

line with Gupta et al., (2004), a country that relies heavily on 

foreign aid may have less motivation to put in place good policies 

and quality institutions necessary and essential to support efficient 

tax revenue mobilization. Thus, this study expects a negative 

coefficient for foreign aid, a priori. 

 

Gross Domestic Product Per capita Growth (𝑮𝑫𝑷𝒑𝒄𝑮𝒕) 

          This is the growth rate of per capita income considered as a 

conventional control variable indicating the level of development 

of a nation. An increase in per capita incomes is expected to 

increase direct taxes for the government as citizen move to higher 

income tax brackets, Mahmood and Chaudhary (2013). However, 

empirically, some studies have found out that tax revenue 

decreases when per capita income rises Gupta (2007) and Alabede 

(2016). Hence, a positive or negative sign is expected for this 

variable. 

 

Remittances (𝑹𝑬𝑴𝑻𝒕) 

          This represents Diaspora remittances expressed as a 

percentage of GDP. Most Zimbabweans have crossed the borders 

in search of greener pastures and the country has been receiving 

substantial amounts from the Diaspora. According to Abdih et al 

(2012), remittances have an impact on public demand which 

increase the demand for both domestic and imported goods. In 

other words, remittances increase household’s per capita income 

thereby increasing consumption of both domestic and imported 

goods. This in turn increases indirect tax collection for the 

government. Therefore, because of increases in per capita income 

people move to higher income brackets leading to higher income 

taxes thereby increasing direct income tax collections for the 

government. As such, we expect a positive fiscal impact of 

remittances in Zimbabwe. 

 

Trade Openness (𝐓𝐎𝐏𝐄𝐍𝐭) 

          Trade Openness is a most widely used indicator of trade 

liberalization. In this study, Trade Openness is measured using the 

widely available trade/GDP ratio – the sum of exports and imports 

over GDP. Tabasam (2014) notes that trade openness is mainly 

linked to tax revenue through its effect on international trade taxes. 

Through protectionism, tariff and excise duty imposed on imports 

and exports affects government revenue. Increase in trade of 

exports and imports results an increase in import and export levies 

which increase trade taxes. In the sense of Romer (1993), trade 

openness affects direct taxes through its effect on inflation –

inflation is lower in more open economies (Romer Hypothesis). 

The existence of The Romer hypothesis was confirmed in Pakistan 

by Mukhtar (2012) as cited in Tabasam (2014). The study showed 

that increased openness of Pakistan’s economy to international 

trade decreased local prices thereby increasing the real value of 

money. Therefore, the coefficient of Trade Openness variable is 

expected to be positive, a priori. 

 

Estimation procedure  

          The Ordinary Least Squares (OLS) methodology is 

employed in investigating the impact of FDI on tax revenues in 

Zimbabwe. The choice of OLS over other estimation techniques 

like the General Method of Moments (GMM) was prompted by its 

ability to provide Best Linear Unbiased Estimator (BLUE) 

Gujarati (2004).  

 

Pre-estimation tests 

          Before estimations are done it is important to test for time 

series properties of the data which include stationarity tests and 

multicollinearity test.  

 

Unit root tests 

          The data used in this study is time series which is likely to 

be non-stationary. Hence, it is econometrically important to carry 

out unit root tests for stationarity check before estimations are 

done. Therefore, prior to regression, unit root tests are performed 

on each variable to determine the order of integration. If variables 

are stationary without differencing, that is, in levels, they are said 

to be integrated of order zero. If they are not stationary in levels, 

they need to be differenced. If stationarity is achieved after first 

differencing, then the variables are integrated of order one. 

Generally, a variable is integrated of order 𝒌, if it becomes 

stationary after differencing  𝒌 times.  

          With the purpose of identifying any trend(s) in the data, 

stationarity is vital in avoiding spurious regressions. Spurious 

regressions arise in time series regressions where one often obtains 

a very high R2 (in excess of 0.9) even though there is no 

meaningful relationship, Gujarati (2004: 792). Furthermore, 

dealing with non-stationary time series data is likely to inflate the 

results with a high likelihood of being inconsistent and with a low 

Durbin Watson (DW) statistic. The most common unit root tests 

are the Augmented Dickey Fuller (ADF) and Phillips Perron (PP) 

test. Given that these tests provide the same results this study uses 

the conventional ADF test for stationarity testing. For uniformity, 

decision on stationarity is to be concluded using probability 

values, where a p-value less than 5% indicate stationarity. 

 

Multicollinearity test 

          It is also vital to test for multicollinearity before estimations 

are done. Multicollinearity is a test to assess the randomness of 

explanatory variables – that is, a test for correlation between 

independent variables in a model. Auxiliary Regressions and pair-

wise correlation matrix are commonly used to check for 
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multicollinearity. This study uses the pair-wise correlation matrix 

to detect serious multicollinearity. The underlining idea with the 

pair-wise correlation method is that the absolute correlation 

coefficients between two independent variables should not exceed 

0.8; otherwise, multicollinearity would be a serious problem. If 

serious multicollinearity is detected between variables, then one 

of the highly-correlated variables is dropped. 

 

Diagnostic tests 

          After estimations are done, several diagnostic tests are 

carried out before the results can be reliably interpreted. These 

include heteroskedasticity test, autocorrelation test, normality test 

and model specification test.  

 

Heteroskedasticity test 

          Heteroskedasticity is when variances are unequal. Though 

heteroskedasticity does not affect the un-biasedness and 

consistency properties of OLS estimators, they are no longer 

minimum variance or efficient, Gujarati (2004: 428). Put 

differently, the consequences of heteroskedasticity are that the 

OLS estimators will no longer be BLUE. This inflates the standard 

errors thus providing wrong confidence intervals and significance 

tests results. The study uses the Breusch-Pagan Godfrey approach 

in testing for heteroskedasticity. The errors are said to be 

homoscedastic if the probability value of the F-statistic or Chi-

square exceeds 0.05. In OLS estimation, Weighted Least Squares 

method is used to correct the problem of heteroskedasticity. 

Alternatively, to see whether heteroskedasticity is a serious 

problem, the White Heteroscedastic-Consistent variances and 

standard errors method is used, Gujarati, (2004). 

 

Autocorrelation (Serial correlation) test 

          Another important residual test similar to heteroskedasticity 

is autocorrelation which occurs when time series data is influenced 

by its own historical values. The consequences are the same as 

those of heteroskedasticity, that is, it results in inefficient OLS 

estimators which provide unreliable confidence intervals and 

affects hypothesis testing. Several tests can be used to test for 

autocorrelation which include Durbin Watson (DW) and Breusch-

Godfrey (BG) test. The study uses the Breusch-Godfrey (BG) over 

the DW test statistic as the latter is often bounded with some 

regions of inconclusiveness. The assumption of no autocorrelation 

is rejected if the probability value of the F-statistic or Chi-square 

is less than 0.05. If the residuals are serially correlated then the 

problem is mitigated by using the Generalized Least Squares 

(GLS) method. 

 

Normality test 

          The normality assumption is vital in enabling the derivation 

of the probability distributions of the estimates which simplifies 

the task of establishing confidence intervals and hypothesis 

testing, Gujarati (2004: 109). The Jacque-Berra (JB) formal test 

was used in testing the normality assumption.  The residuals are 

said to be normally distributed if the probability value of the 

Jacque-Berra test statistic exceeds 0.05. 

 

Functional Form (Model Misspecification) test 

 

          In addition to the aforementioned tests, it is important to 

ensure that the OLS model used is correctly specified if correct 

conclusions are to be drawn to reliably guide policy makers. In 

this regard, the study uses the Ramsey Regression Specification 

Error Test (RESET) to check for correct model specification. The 

model is correctly specified if the probability value of the F-

statistic exceeds 0.05. Biased and inconsistent results would be 

obtained if the model is mis-specified. If a model is mis-specified, 

alternative models should be sort.  

          The coefficient of determination, (R-squared), is also used 

to diagnose the fitness of the model while the adjusted R-squared 

is used as a quality checker of R-squared. Generally, a model is of 

good fit if both R-squared and its adjusted value are at least 50%. 

The probability of the F-test is also used in testing the validity of 

the model. The significance of the OLS coefficients is checked 

using p-values. 

 

Data Sources 

          The data used in this study is annual time series data 

covering the period 1980 to 2015. For consistency, only two data 

sources are used in this study – the World Bank Development 

Indicators, World Bank (2016) and International Monetary Fund, 

IMF (2016). Data on tax revenue was obtained from the IMF 

whereas the rest of the data was obtained from World Bank. 

          The specific purpose of this chapter was to shed light on the 

econometric methodology used in investigating the effect of FDI 

on tax revenues in Zimbabwe for the period 1980 to 2015. With 

this purpose, the chapter specified the model used and justified the 

variables considered. Several purification tests to be carried out 

were also outlined as well as the data sources used. Following the 

specified model, the results of estimation procedures outlined in 

this chapter are presented and interpreted in the next chapter. 

 

RESULTS PRESENTATION AND ANALYSIS 

Introduction 

          This chapter presents the empirical results and interpretation 

from the estimations done. Descriptive statistics are presented first 

followed by stationarity tests, regression and diagnostic tests 

results, before the results are interpreted. Moreover, the chapter 

gives economic interpretations of the results. All the tests to be 

considered are from Econometric Views (E-views) 9 statistical 

package. 

 

Descriptive statistics 

          Table 4.1 gives summary statistics of the raw data used from 

1980 to 2015, that is, for 36 observations. 
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Table 4.1: Descriptive Statistics 

 

 TRG FDI FAID GDPPCG TOPEN REMT 

 Mean  23.4056  1.0137  5.6054 -0.3766  69.2504  0.0688 

 Median  21.9000  0.4171  4.4734  0.6013  71.0211  0.0170 

 Maximum  38.7000  6.9401  15.4171  10.3719  110.9313  0.6340 

 Minimum  2.90000 -0.4525  2.2162 -18.8748  35.9169  0.0010 

 Std. Dev.  7.8105  1.4790  2.9761  6.9770  21.1189  0.1363 

 Skewness  0.0008  2.0878  1.2840 -0.7048  0.1457  2.7772 

 Kurtosis  3.2736  8.2872  4.6758  3.5160  2.0515  10.3035 

 Jarque-Bera  0.1123  68.0836  14.1046  3.3802  1.4770  126.2875 

 Probability  0.9454  0.0000  0.00087  0.1845  0.4778  0.0000 

 Observations  36  36  36  36  36  36 
 

 

 

          Table 4.1 show that 36 observations were included for all 

the variables before stationarity tests were conducted. The time 

period spanned by the data recorded an average tax revenue 

growth (TRG) of 23.41% and Foreign Direct Investment as a share 

of GDP (FDI) averaged 1%. Foreign aid to GDP (FAID) averaged 

5.6% while per capita income (GDPPCG) fell by an average 

0.38%. Trade openness recorded an average of 69.25 whereas 

Remittances to GDP (REMT) had a mean of 0.0688. The 

coefficients of skewness are positive for all the variables except 

GDP per capita growth (-0.70484) – indicating that all the 

variables are positively skewed except GDPPCG which is 

negatively skewed. Importantly, Table 1 indicates that the 

variables show a reasonable degree of dispersion in the sample, 

suggesting non-existence of outliers.  

 

Stationarity test results 

          The Augmented Dickey Fuller (ADF) tests were used to 

check for the existence of a unit root, following the null hypothesis 

that there exists a unit root against the alternative of no unit root. 

To check for the existence of a unit root, the trend and intercept 

option is used in levels to account for the impact of the trend on 

the series while no trend and intercept option (none) was used for 

first difference. The variables are first checked for stationarity in 

their levels after which they are differenced if not stationary. For 

consistency, the decision on stationarity was arrived at using the 

probability values of the ADF test statistics, which are compared 

to 5% significance level. The unit root test results are presented in 

Table 2 below. 

 

 

Table 2: Stationarity test results 

 

Variable ADF p-value 

Level 

Variable ADF p-value 

First Difference 

Order of 

Integration 

Level of 

Stationarity 

TRG 0.0666 DTRG 0.0000 One *** 

FDI 0.0064   Zero *** 

FAID 0.1111 DFAID 0.0000 One *** 

GDPPCG 0.0228   Zero ** 

TOPEN 0.1508  DTOPEN 0.0000 One *** 

REMT 0.0072   Zero *** 

 

**, *** denote stationarity at 5% and 1% levels, respectively, while D means First Difference. 
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Note: A trend and an intercept option is used for levels (to account for the impact of the trend on the series) whilst no trend and intercept 

option is used for first differencing. 

 

          The results in Table 2 show that Foreign Direct Investment 

(FDI), GDP per capita Growth (GDPPCG) and Remittances 

(REMT) are stationary in their levels at 1%, 5% and 1% 

significance levels respectively.  Tax Revenue Growth (TRG), 

Foreign Aid (FAID) and Trade Openness (TOPEN) are non-

stationary in levels. As such, the variables are differenced and 

became stationary after first differencing, after which they are 

named DTRG, DFAID and DTOPEN respectively. In terms of 

integration, Foreign Direct Investment (FDI), GDP per capita 

Growth (GDPPCG) and Remittances (REMT) are integrated of 

order zero, whereas Tax Revenue Growth, Foreign Aid and Trade 

Openness are integrated of the first order. With these results in 

mind, there is no possibility of cointegration as the variables are 

integrated of different orders. As such, no cointegration test is 

carried out. 

 

Multicollinearity test results 

          The pairwise Correlation Matrix was used to check for 

multicollinearity as given in Table 3. 

 

 

Table 3: Pair-wise Correlation matrix 

 

 FDI DFAID GDPPCG DTOPEN REM 

FDI 1     

DFAID 0.1348 1    

GDPPCG 0.0739 -0.2050 1   

DTOPEN 0.1959 0.0974 -0.2339 1  

REM -0.1273 -0.1305 0.3580 -0.0606 1 
 

 

          The results from Table 3 reveal that there is no serious 

multicollinearity as the absolute values of the partial correlation 

coefficients lie below absolute 0.8. The implication is that the 

independent variables are not moving together in a systematic 

manner thereby making it easier to isolate individual effects of the 

independent variables on the regressor. 

 

Diagnostic test results 

          Diagnostic tests results are presented in the Table 4. The 

tests include normality, heteroskedasticity, and autocorrelation 

and model misspecification tests. 

 

Test for Test Probability value 

Heteroskedasticity Breusch-Pagan-Godfrey 0.1807 

Autocorrelation Breusch-Godfrey 0.1664 

Normality Jacque Bera 0.7216 

Model misspecification Ramsey Reset 0.5844 

 

Table 4: Diagnostic test results 

 

Heteroskedasticity test results 

          This test allows one to test for a range of specifications of 

heteroskedasticity in the residuals of the equation. The results of 

the Breusch-Pagan-Godfrey test for heteroskedasticity failed to 

reject the null hypothesis that errors are homoscedastic. As shown 

in Table 4, the probability value of 0.1807 is greater than 0.05 

which implies that we may accept the null hypothesis that the 

errors are homoscedastic. 

 

Autocorrelation test results 

          This involves examining the autocorrelation structure of the 

data to see if there exists serial correlation or not. Using the 

Breusch- Godfrey Serial Correlation LM Test, we tested the null 

hypothesis that there is no serial correlation against the alternative 

hypothesis that defends the presence of serial correlation. The 

results for autocorrelation show that there is no autocorrelation 

amongst the successive error terms because the probability value 

of 0.1664 (shown in Table 4) is greater than 0.05. Therefore, 

problems associated with correlation do not affect the results’ 

credibility.  

 

Normality test results 

          The errors are normally distributed as obtained by the 

Jacque-Bera test for normality whose probability value (0.7216) is 

greater than 0.05 as shown in Table 4. Having passed the normality 

assumption, the OLS estimators are not only BLUE, but also 

follow well-known probability distributions, Gujarati (2004: 112). 

With these results in mind, the OLS estimators of the intercept and 

slope are themselves normally distributed and the OLS estimator 

of the error variance is related to the chi-square distribution. 

 

Model misspecification test results 

          Table 4 shows that the null hypothesis that the model is 

correctly specified may not be rejected at the 5% level of 

significance. This is shown by the probability value of 0.5844 

which is greater than 0.05. Therefore, the Ramsey RESET test 

strongly support that the model used in this study is correctly 

specified. Having passed all the diagnostic tests, the regression 

results obtained are considered valid and reliable for 

interpretation. 
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REGRESSION RESULTS 

          The OLS estimation technique produced the results as 

presented in Table 5. The results were obtained from the E-views 

9 statistical package.  

 

 

Table 4: Regression Results 

Dependant Variable: Tax Revenue Growth (DTRG) 

 

Variable Coefficient Std. Error t-statistic p-value 

C -1.5229 0.9862 -1.5441 0.1382 

FDI 1.7509 0.5607 3.1225 0.0054 

DFAID -11.4142 2.8702 -3.9769 0.0007 

GDPPCG -0.3354 0.1427 -2.3511 0.0291 

DTOPEN 0.2470 0.1241 1.9909 0.0603 

REMT 7.7480 5.2753 1.4687 0.1575 

R-squared      0.6226  F-statistic 6.5993 

Adjusted R-squared     0.5287   Prob (F-statistic) 0.0009 

DW Statistic      1.2703 

 

          Table 5 shows that except for Remittances (REMT), all the 

other variables are significant and have the expected signs. The R-

squared value is 0.6226 indicating that approximately 62 per cent 

of variations in tax revenue growth (DTRG) are explained by 

variations in explanatory variables. This shows that the model is 

of good fit as more than half of the variations in the dependant 

variable are being explained within the model. Also, the adjusted 

R-squared is 0.5287 which is also close (within +0.10 range) to R-

squared meaning that R-squared can be informatively relied on. In 

addition, the probability of the F-statistic value of 0.0009 implies 

that the model is valid at 1% level of significance. 

 

INTERPRETATION OF RESULTS 

          Since the results passed all the diagnostic tests, they can be 

considered reliable for interpretation. 

 

Foreign Direct Investment (FDI) 

          This is the main independent variable considered in the 

study. The results show that a unit increase in FDI results in 

approximately 1.75-unit increase in tax revenue growth. The 

coefficient is significant at 1% level and exhibited the expected a 

priori sign. Thus, FDI has a positive fiscal impact in Zimbabwe. 

The finding that FDI positively influences tax revenue growth in 

Zimbabwe may be explained by the demand creation effect and 

technological spill-overs. Following the reasoning of Nguyen et 

al. (2006), the FDI received in Zimbabwe may have generated an 

indirect demand for inputs by raising the output level of a typical 

domestic firm or by driving a net entry of domestic firms. Another 

possible explanation of the positive effect of FDI on tax revenue 

is that it may have led to capital accumulation which resulted in 

increased firms’ productivity and economic growth in Zimbabwe.  

The resultant increase in productivity increased profit and 

corporate taxes which in turn increased both direct and indirect 

taxes thereby both directly and indirectly affecting tax revenue. 

The positive fiscal impact of FDI is in line with previous empirical 

findings (See, for instance, Kostial 2000; Okey, 2013; Chaudhary 

and Mahmood, 2013; Alabede, 2016 and Bahkuoglu et al., 2016). 

 

Foreign Aid (DFAID) 

 

          The variable Foreign Aid (DFAID) was found to be 

significant at 1% level. In line with expectations, the results 

exhibit a negative coefficient (-11.4142). A unit increase in 

foreign aid decreases tax revenue growth by an estimated 11.41 

units. Simply put, the results suggest that foreign aid reduces 

government tax revenue in Zimbabwe. The negative fiscal impact 

of foreign aid is in line with other studies which suggested that 

foreign aid has a negative effect on government revenue. The idea 

is that foreign aid in the form of grants and loans reduces domestic 

borrowing and domestic tax revenue. The plausible explanation of 

the negative results is that the government of Zimbabwe may have 

heavily relied on foreign aid resulting in less motivation to put in 

place good policies and quality institutions necessary and essential 

to support efficient tax revenue mobilization. The negative result 

is in conformity with the Fiscal Response Model by Heller (1975) 

and in line with Gupta et al. (2004). 

 

GDP per capita Growth (DGDPPCG) 

          GDP per capita growth is significant at 5% level with a 

probability value of 0.0029.The results indicates that a unit 

increase in GDP per capita growth  results in about 0.34 unit 

decrease in tax revenues. Thus, the growth in GDP per capita has 

a negative tax revenue creation effect. The negative fiscal impact 

of GDP per capita growth in Zimbabwe is not an exceptional 

empirical finding since previous studies have also documented 

similar results (See the work of Gupta, 2007 and Alabede, 2016).  

 

Trade Openness (DTOPEN) 

          The obtained results show that trade openness has a positive 

and significant impact on tax revenue growth. Tax revenue growth 

increases by around 0.25 units for every unit increase in trade 

openness (DTOPEN). The possible explanation of the positive 

effect is that trade openness resulted in increased exports and 

imports benefiting the country through increased trade taxes. The 

positive results are in line with Tabasam (2014) who found out 

that trade openness is mainly linked to tax revenue through its 

effect on international trade taxes. 

          The present chapter has provided the estimated results from 

the regression analysis. Necessary tests to purify the data were 

done before estimations. Except for Remittances, all the variables 
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were significant and exhibited their expected signs. Importantly, 

the results established a positive fiscal impact of FDI. In addition, 

the results showed that trade openness foster tax revenue growth 

in Zimbabwe. However, foreign aid and GDP per capita growth 

were found to exhibit negative fiscal impacts. The obtained results 

have provided a basis for policy recommendation which is the 

focus of the next chapter.  

 

Summary, Conclusions and Policy Recommendations 

          In conclusion, this chapter summarizes the key findings of 

the study together with the associated policy implications. 

Informed policy recommendations are given based on the results.  

Areas deserving further research attention are also highlighted in 

the chapter. 

 

Summary of the study 

          The core objective of the study was to establish the impact 

of Foreign Direct Investment (FDI) on tax revenue growth in 

Zimbabwe for the period 1980 to 2015. In doing so, the study 

acknowledged the available literature on the subject matter. The 

reviewed theoretical literature showed that FDI affects tax revenue 

through technological spill-overs, demand creation effect and 

competition effect. Tax revenues increase in the demand creation 

effect while the fiscal effect of technological spill-overs depends 

on whether they are positive or negative. Also, the competition 

effect can either be negative or positive. Thus, the net impact of 

FDI on tax revenues is theoretically ambiguous. On the other hand, 

reviewed empirical studies also produced mixed results on the 

effect of FDI on tax revenue. Thus, the fiscal impact of FDI can 

either be negative or positive depending on country-specific 

characteristics and circumstances. The lack of consensus in the 

empirical literature provided a justification for carrying out a 

country-specific study on the effect of FDI on tax revenues in 

Zimbabwe. 

          The annual time series data used in this study was obtained 

from two reliable international sources – World Bank (2016) and 

IMF (2016). The choice of the data sources was prompted by the 

fact that these sources are internationally recognized and they 

provide consistent and reliable data for most nations. Data 

consistency and reliability is important in getting reliable results 

that can be informatively used to guide policy makers. In 

analyzing the impact of FDI on tax revenue, the study used the 

Ordinary Least Squares methodology ahead of other 

methodologies such as the General Method of Moments (GMM) 

as the OLS is known to produce BLUE estimates. The study 

carried out several purification and diagnostic tests before the OLS 

results were reliably interpreted. The model estimated passed all 

model diagnostic tests inter alia autocorrelation, 

heteroskedasticity, normality and the Ramsey RESET tests. 

Stationary variables were used and as such the model produced 

parsimonious results. The coefficient of determination, R-squared 

was found to be reasonably high (62%) with its adjusted value 

being 53%.  This indicates that the explanatory variables were able 

to account for the greater portion of the total variations in tax 

revenue growth. 

 

Conclusions 

          The obtained results showed that Foreign Direct Investment 

has a highly significant positive impact on tax revenue growth in 

Zimbabwe. The positive fiscal impact of FDI suggests that it may 

have created positive technological spill-overs in the nation which 

improved productivity of local firms thereby positively 

contributing to tax revenue for the Zimbabwean government. The 

result is also in line with the demand creation effect and previous 

empirical studies which found out that FDI boost tax revenues of 

recipient economies. The study also established that trade 

openness improves the government’s fiscal position although the 

magnitude was small and weakly significant. On the other hand, 

foreign aid and GDP per capita growth were found to exert 

negative fiscal impacts. The negative effect of foreign aid on tax 

revenues suggest that the government may have developed a 

dependence syndrome which adversely affected revenue 

mobilization as aid may have been used to finance government 

expenditures. 

 

Policy Recommendations 

          The empirical results are useful in drawing policy 

implications and recommendations for the government of 

Zimbabwe. The results have shown that increased FDI generates 

positive tax revenue effects. Implicitly, more FDI inflows to 

Zimbabwe mean improvement in tax revenue. The reason behind 

this finding stems from the fact that the financial resources from 

FDI help to grow the nation create job opportunities and transfer 

technology, which strengthens productivity of the local firms in 

Zimbabwe. Through its spill-over effect, the inflow from FDI 

brings more tax revenue to the government. To this end, the study 

suggests that policy makers must deal with issues relating to 

political instability, insecurity, macro-economic variables’ 

instability that impairs the inflow of FDI into Zimbabwe. As such, 

the government of Zimbabwe is encouraged to create a friendly 

environment that attracts FDI and make sure that the investments 

are channeled to productive sectors. On this score, it is important 

for the government to help local firms to increase their absorptive 

capacity and benefit from the positive technological spill-overs 

that are induced by FDI enterprises in Zimbabwe. Policies to 

attract investment include reducing the levels of corruption in the 

nation, improving the ease of doing business as well as improving 

institutional quality. It is also important for human capital 

development in the nation to enjoy the maximum benefits of FDI.  

Zimbabwe, sadly, has undergone a period of economic collapse of 

monumental proportions. Political uncertainty is attributed to 

some of the incorrect decisions the government pursued. This 

study underlines the importance of engaging in prudent and 

deliberate economic policy which enhances attracting foreign 

direct investment as an effective tool to enhance economic 

performance, creation of employment and sustained economic 

growth.   

          Additionally, the empirical results showed that the economy 

is likely to benefit from trade openness. As such, the government 

should put in place policies that encourage the economy to open 

more to the international community as that is likely to benefit the 

fiscus through increases in trade taxes.  

          Prudent management of fiscal resources, albeit, provide a 

launch pad for effectiveness of tax revenue in ensuring 

government viability, institutional support and creation of capacity 

to provide necessary economic guidance for productive sectors to 

thrive. Disposable incomes, widening of tax collection base and 

indeed performance of the fiscal tools is inevitable.  On a 
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cautionary note though, the study recommends that the nation 

must rely less on foreign aid as it is harmful for the welfare of the 

economy as it reduces tax revenue for the government.  Countries 

that have relied on donor assistance have created little or no 

productive capacity to self-sustain hence the non-performance of 

various national tax heads to fund government activities.  

          In addition, policy makers must deal with issues relating to 

political instability, insecurity, macro-economic variables 

instability that impairs the inflow of FDI into Zimbabwe. As a 

compound consequence, the government, among others in the sub-

region must make the country attractive for ODA to increase 

foreign assistance though with clear realization that dependence 

on this strategy has potential to reduce tax revenue growth.  

          It therefore requires government to ensure creation and 

maintenance of strong critical national institutions whose mandate 

is to discharge effective oversight over revenue collection, 

management and utilization. Key and fundamental policy thrusts 

to eradicate pilferage, corruption and other vices become 

necessary to enhance security not only of the collected revenues 

but of broader national investments the country has attracted. 

Conditions necessary to facilitate voluntary compliance with tax 

revenue legislation simplifies and reduces costs of tax revenue 

collection. On the other hand, a user-friendly tax regime facilitates 

inflows of credible foreign direct investment into the host country 

 

Suggestions for Further Research 

          The study used the Ordinary Least Squares (OLS) 

methodology in analyzing the link between FDI and tax revenue 

growth in Zimbabwe. The OLS was able to capture only the one-

way impact of FDI on tax revenue. However, it is also possible 

that FDI responds to the tax incentives available in a nation. 

Simply put, it is possible that there is a feedback effect which runs 

from tax revenue growth to FDI – that is, the existence of 

endogeneity. As such, future studies can extend the analysis of the 

link between FDI and tax revenue to capture the endogeneity 

concept in Zimbabwe. This can be done through using advanced 

econometric methodologies such as the Vector Autoregressive 

(VAR) model. 

 On this score, Granger Causality tests can be applied to establish 

whether there is causality between FDI and tax revenue in 

Zimbabwe. The causality analysis will provide a better 

understanding on the nature of the association between the two 

variables which adds more value to empirical literature. Future 

studies can also use local data sets to analyze the impact of FDI on 

tax revenue in Zimbabwe.  
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Appendices 

 

Appendix A: Raw Data (as a % of GDP) 

 

Year TRG REMT FDI GDPpcG TOPEN FAID 

1980 16.300 0.252911 0.023203 10.37191 49.89042 2.46008 

1981 17.500 0.353181 0.044263 8.321573 45.33064 2.216238 

1982 23.200 0.385205 -0.00985 -1.33285 39.14529 2.566658 

1983 25.000 0.251881 -0.02672 -2.39443 35.91686 2.741921 

1984 27.200 0.059921 -0.03917 -5.7118 41.36614 4.764405 

1985 20.900 0.010992 0.050532 2.910739 44.21368 4.269442 

1986 21.700 0.012626 0.119744 -1.63329 45.57035 3.695022 

1987 23.500 0.016956 -0.45254 -2.42173 45.2906 4.461014 

1988 22.000 0.017697 -0.23076 3.943026 44.10035 3.56657 

1989 21.300 0.008595 -0.12286 1.913205 45.06254 3.231755 

1990 20.600 0.009661 -0.13896 3.929287 45.65925 3.927011 

1991 20.000 0.004048 0.032292 2.803388 51.05155 4.661839 

1992 24.200 0.008705 0.221432 -11.1349 63.71249 12.18928 

1993 21.800 0.017152 0.425898 -1.07429 63.16706 7.854095 

1994 19.900 0.633979 0.502837 7.138451 71.1195 8.476233 

1995 21.100 0.0306 1.655119 -1.61081 79.15679 7.208261 

1996 18.500 0.02 0.945851 8.55325 72.06962 4.485711 

1997 21.500 0.0102 1.583901 1.12935 82.20506 4.129572 

1998 35.400 0.006 6.940053 1.480922 88.51404 4.341223 

1999 24.300 0.0059 0.860307 -1.9983 70.92266 3.759963 

2000 22.800 0.0051 0.346788 -4.03606 74.06741 2.775202 

2001 18.100 0.008174 0.056069 0.602544 67.89787 2.496073 

2002 16.800 0.015336 0.408381 -9.52174 66.80735 3.274361 

2003 24.000 0.008091 0.066346 -17.5327 70.45199 3.394693 

2004 32.500 0.002257 0.149855 -6.49317 76.03961 3.387329 

2005 28.000 0.001011 1.786206 -6.55773 76.04371 6.800695 

2006 16.500 0.008058 0.734768 -4.51692 82.82065 5.422667 

2007 8.800 0.014841 1.301978 -4.88399 84.1729 9.699197 

2008 2.900 0.044884 1.168557 -18.8748 109.5216 15.41714 

2009 15.100 0.032285 1.287226 4.242302 103.678 8.543809 

2010 30.400 0.031315 1.754292 9.360237 96.33413 7.906713 

2011 33.250 0.033112 3.532238 9.694122 110.9313 7.121761 

2012 36.000 0.036541 3.203068 8.212858 91.14222 8.696128 

2013 36.850 0.038302 2.965109 2.151417 83.10818 6.502967 

2014 36.000 0.04634 2.548387 0.81491 82.00032 7.754275 

2015 38.700 0.036316 2.800619 0.6 94.5323 7.596369 
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Appendix B: Descriptive Statistics 

 

 TRG FDI FAID GDPPCG TOPEN REMT 

               Mean 23.40556 1.013735 5.605435 -0.376554 69.25040 0.068838 

Median 21.90000 0.417139 4.473363 0.601272 71.02108 0.017054 

 Maximum 38.70000 6.940053 15.41714 10.37191 110.9313 0.633979 

 Minimum 2.900000 -0.452540 2.216238 -18.87482 35.91686 0.001011 

 Std. Dev. 7.810495 1.478983 2.976060 6.977020 21.11890 0.136328 

 Skewness 0.000790 2.087767 1.284026 -0.704838 0.145726 2.777154 

 Kurtosis 3.273578 8.287153 4.675766 3.516015 2.051460 10.30351 

       

 Jarque-Bera 0.112271 68.08362 14.10462 3.380186 1.477008 126.2875 

 Probability 0.945411 0.000000 0.000865 0.184502 0.477828 0.000000 

       

 Sum 842.6000 36.49446 201.7957 -13.55594 2493.014 2.478174 

 Sum Sq. Dev. 2135.134 76.55863 309.9926 1703.758 15610.27 0.650487 

       

 Observations 36 36 36 36 36 36 

 

Appendix C: Stationarity Tests Results 

 

Unit root test for TRG (Level) 

Null Hypothesis: TRG has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 1 (Automatic - based on SIC, maxlag=9) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -3.411321  0.0666 

Test critical values: 1% level  -4.252879  

 5% level  -3.548490  

 10% level  -3.207094  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(TRG)   

Method: Least Squares   

Date: 03/27/17   Time: 20:26   

Sample (adjusted): 1982 2015   

Included observations: 34 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     TRG(-1) -0.485807 0.142410 -3.411321 0.0019 

D(TRG(-1)) 0.461539 0.170157 2.712432 0.0110 

C 9.514502 3.465184 2.745742 0.0101 

@TREND("1980") 0.113253 0.095661 1.183906 0.2457 

     
     R-squared 0.312447     Mean dependent var 0.623529 

Adjusted R-squared 0.243691     S.D. dependent var 6.127957 

S.E. of regression 5.329239     Akaike info criterion 6.294425 

Sum squared resid 852.0237     Schwarz criterion 6.473997 

Log likelihood -103.0052     Hannan-Quinn criter. 6.355664 

F-statistic 4.544328     Durbin-Watson stat 2.020640 
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Prob(F-statistic) 0.009670    

     
     
 

Unit root test for TRG (First Difference) 

Null Hypothesis: D(TRG) has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -4.623277  0.0000 

Test critical values: 1% level  -2.634731  

 5% level  -1.951000  

 10% level  -1.610907  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(TRG,2)   

Method: Least Squares   

Date: 03/27/17   Time: 20:27   

Sample (adjusted): 1982 2015   

Included observations: 34 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     D(TRG(-1)) -0.788539 0.170559 -4.623277 0.0001 

     
     R-squared 0.393080     Mean dependent var 0.044118 

Adjusted R-squared 0.393080     S.D. dependent var 7.729791 

S.E. of regression 6.021901     Akaike info criterion 6.457653 

Sum squared resid 1196.688     Schwarz criterion 6.502546 

Log likelihood -108.7801     Hannan-Quinn criter. 6.472963 

Durbin-Watson stat 1.879915    

     
      

 

Unit root test for FDI (Level) 

Null Hypothesis: FDI has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -4.422295  0.0064 

Test critical values: 1% level  -4.243644  

 5% level  -3.544284  

 10% level  -3.204699  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(FDI)   

Method: Least Squares   

Date: 03/27/17   Time: 20:30   

Sample (adjusted): 1981 2015   

Included observations: 35 after adjustments  
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     Variable Coefficient Std. Error t-Statistic Prob.   

     
     FDI(-1) -0.757983 0.171400 -4.422295 0.0001 

C -0.350509 0.428872 -0.817282 0.4198 

@TREND("1980") 0.064420 0.024556 2.623413 0.0132 

     
     R-squared 0.379790     Mean dependent var 0.079355 

Adjusted R-squared 0.341027     S.D. dependent var 1.501978 

S.E. of regression 1.219263     Akaike info criterion 3.316186 

Sum squared resid 47.57127     Schwarz criterion 3.449502 

Log likelihood -55.03326     Hannan-Quinn criter. 3.362207 

F-statistic 9.797706     Durbin-Watson stat 2.006505 

Prob(F-statistic) 0.000479    

     
     
 

 

 

 

 

Unit root test for FAID (Level) 

Null Hypothesis: FAID has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -3.149672  0.1111 

Test critical values: 1% level  -4.243644  

 5% level  -3.544284  

 10% level  -3.204699  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(FAID)   

Method: Least Squares   

Date: 03/27/17   Time: 20:31   

Sample (adjusted): 1981 2015   

Included observations: 35 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     FAID(-1) -0.473164 0.150226 -3.149672 0.0035 

C 1.614763 0.894445 1.805324 0.0804 

@TREND("1980") 0.064298 0.043976 1.462123 0.1535 

     
     R-squared 0.237078     Mean dependent var 0.146751 

Adjusted R-squared 0.189395     S.D. dependent var 2.516797 

S.E. of regression 2.265963     Akaike info criterion 4.555693 

Sum squared resid 164.3068     Schwarz criterion 4.689008 

Log likelihood -76.72463     Hannan-Quinn criter. 4.601713 

F-statistic 4.971995     Durbin-Watson stat 2.030245 

Prob(F-statistic) 0.013173    

     
      

 

Unit root test for FAID (First Difference) 
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Null Hypothesis: D(FAID) has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -7.445232  0.0000 

Test critical values: 1% level  -2.634731  

 5% level  -1.951000  

 10% level  -1.610907  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(FAID,2)   

Method: Least Squares   

Date: 03/27/17   Time: 20:32   

Sample (adjusted): 1982 2015   

Included observations: 34 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     D(FAID(-1)) -1.253580 0.168373 -7.445232 0.0000 

     
     R-squared 0.626830     Mean dependent var 0.002528 

Adjusted R-squared 0.626830     S.D. dependent var 4.051737 

S.E. of regression 2.475112     Akaike info criterion 4.679419 

Sum squared resid 202.1640     Schwarz criterion 4.724312 

Log likelihood -78.55013     Hannan-Quinn criter. 4.694729 

Durbin-Watson stat 2.056769    

     
      

 

Unit root test for GDPPCG (Level) 

Null Hypothesis: GDPPCG has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -3.897024  0.0228 

Test critical values: 1% level  -4.243644  

 5% level  -3.544284  

 10% level  -3.204699  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(GDPPCG)   

Method: Least Squares   

Date: 03/27/17   Time: 20:33   

Sample (adjusted): 1981 2015   

Included observations: 35 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     GDPPCG(-1) -0.614644 0.157721 -3.897024 0.0005 
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C -0.610728 2.237524 -0.272948 0.7866 

@TREND("1980") 0.004607 0.108927 0.042299 0.9665 

     
     R-squared 0.326121     Mean dependent var -0.279197 

Adjusted R-squared 0.284004     S.D. dependent var 7.627874 

S.E. of regression 6.454444     Akaike info criterion 6.649231 

Sum squared resid 1333.115     Schwarz criterion 6.782547 

Log likelihood -113.3615     Hannan-Quinn criter. 6.695252 

F-statistic 7.743145     Durbin-Watson stat 2.036863 

Prob(F-statistic) 0.001808    

     
      

 

Unit root test for TOPEN (Level) 

Null Hypothesis: TOPEN has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -2.984110  0.1508 

Test critical values: 1% level  -4.243644  

 5% level  -3.544284  

 10% level  -3.204699  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(TOPEN)   

Method: Least Squares   

Date: 03/27/17   Time: 20:34   

Sample (adjusted): 1981 2015   

Included observations: 35 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     TOPEN(-1) -0.416351 0.139523 -2.984110 0.0054 

C 15.68863 5.709734 2.747699 0.0098 

@TREND("1980") 0.784366 0.285544 2.746921 0.0098 

     
     R-squared 0.218665     Mean dependent var 1.275482 

Adjusted R-squared 0.169832     S.D. dependent var 8.701304 

S.E. of regression 7.928069     Akaike info criterion 7.060513 

Sum squared resid 2011.337     Schwarz criterion 7.193828 

Log likelihood -120.5590     Hannan-Quinn criter. 7.106533 

F-statistic 4.477774     Durbin-Watson stat 1.911102 

Prob(F-statistic) 0.019293    

     
     
 

 

Unit root test for TOPEN (First Difference) 

Null Hypothesis: D(TOPEN) has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -6.465588  0.0000 
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Test critical values: 1% level  -2.634731  

 5% level  -1.951000  

 10% level  -1.610907  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(TOPEN,2)  

Method: Least Squares   

Date: 03/27/17   Time: 20:35   

Sample (adjusted): 1982 2015   

Included observations: 34 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     D(TOPEN(-1)) -1.144582 0.177027 -6.465588 0.0000 

     
     R-squared 0.558192     Mean dependent var 0.502699 

Adjusted R-squared 0.558192     S.D. dependent var 13.24745 

S.E. of regression 8.805406     Akaike info criterion 7.217579 

Sum squared resid 2558.661     Schwarz criterion 7.262472 

Log likelihood -121.6988     Hannan-Quinn criter. 7.232889 

Durbin-Watson stat 1.967706    

     
     
 

Unit root test for REMT (Level) 

Null Hypothesis: REMT has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -4.378662  0.0072 

Test critical values: 1% level  -4.243644  

 5% level  -3.544284  

 10% level  -3.204699  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(REMT)   

Method: Least Squares   

Date: 03/27/17   Time: 20:37   

Sample (adjusted): 1981 2015   

Included observations: 35 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     REMT(-1) -0.742750 0.169630 -4.378662 0.0001 

C 0.102106 0.051657 1.976616 0.0568 

@TREND("1980") -0.003137 0.002288 -1.371385 0.1798 

     
     R-squared 0.376269     Mean dependent var -0.006188 

Adjusted R-squared 0.337286     S.D. dependent var 0.154658 

S.E. of regression 0.125903     Akaike info criterion -1.224801 

Sum squared resid 0.507246     Schwarz criterion -1.091486 

Log likelihood 24.43402     Hannan-Quinn criter. -1.178781 
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F-statistic 9.652091     Durbin-Watson stat 2.021151 

Prob(F-statistic) 0.000525    

     
          
 

 

 

 

 

APPENDIX D: Pair-wise Correlation Matrix 

 

 FDI DFAID GDPPCG DTOPEN REMT 

FDI 1 

0.134799294712

2358 

0.073854749857

16344 

0.195834702741

5146 

-

0.127295236610

9675 

DFAID 

0.134799294712

2358 1 

-

0.205098617729

8072 

0.097439347103

64813 

-

0.130536961852

0984 

GDPPCG 

0.073854749857

16344 

-

0.205098617729

8072 1 

-

0.233853720697

1407 

0.357979173163

7415 

DTOPEN 

0.195834702741

5146 

0.097439347103

64813 

-

0.233853720697

1407 1 

-

0.060594484468

60615 

REMT 

-

0.127295236610

9675 

-

0.130536961852

0984 

0.357979173163

7415 

-

0.060594484468

60615 1 

 

APPENDIX E: Regression Results 

Dependent Variable: DTRG   

Method: Least Squares   

Date: 03/27/17   Time: 20:40   

Sample (adjusted): 1981 2015   

Included observations: 35 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C -1.522858 0.986195 -1.544175 0.1382 

FDI 1.750903 0.560735 3.122511 0.0054 

DFAID -11.41420 2.870153 -3.976862 0.0007 

GDPPCG -0.335410 0.142661 -2.351103 0.0291 

DTOPEN 0.247061 0.124095 1.990899 0.0603 

REMT 7.748018 5.275289 1.468738 0.1575 

     
     R-squared 0.622617     Mean dependent var 0.007692 

Adjusted R-squared 0.528272     S.D. dependent var 5.486049 

S.E. of regression 3.767955     Akaike info criterion 5.690116 

Sum squared resid 283.9496     Schwarz criterion 5.980446 

Log likelihood -67.97151     Hannan-Quinn criter. 5.773720 

F-statistic 6.599323     Durbin-Watson stat 1.270320 

Prob(F-statistic) 0.000886    

     
          
APPENDIX F: Heteroskedasticity Test Results 

 

Heteroskedasticity Test: Breusch-Pagan-Godfrey 

     
     F-statistic 1.699767     Prob. F(5,29) 0.1807 

Obs*R-squared 7.753640     Prob. Chi-Square(5) 0.1703 

Scaled explained SS 3.502703     Prob. Chi-Square(5) 0.6230 
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Test Equation:    

Dependent Variable: RESID^2   

Method: Least Squares   

Date: 03/27/17   Time: 20:42   

Sample: 1981 2015   

Included observations: 35   

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 8.155182 3.373691 2.417288 0.0253 

FDI 0.994907 1.918230 0.518659 0.6097 

DFAID 0.565422 9.818558 0.057587 0.9546 

GDPPCG -0.481730 0.488030 -0.987091 0.3354 

DTOPEN -0.940328 0.424519 -2.215043 0.0385 

REMT 36.07024 18.04633 1.998758 0.0594 

     
     R-squared 0.298217     Mean dependent var 10.92114 

Adjusted R-squared 0.122771     S.D. dependent var 13.76233 

S.E. of regression 12.88986     Akaike info criterion 8.149934 

Sum squared resid 3322.971     Schwarz criterion 8.440264 

Log likelihood -99.94914     Hannan-Quinn criter. 8.233538 

F-statistic 1.699767     Durbin-Watson stat 2.404794 

Prob(F-statistic) 0.180717    

     
     
 

APPENDIX G: Serial Correlation LM Test Results 

 

Breusch-Godfrey Serial Correlation LM Test:  

     
     F-statistic 1.984353     Prob. F(2,27) 0.1664 

Obs*R-squared 4.696970     Prob. Chi-Square(2) 0.0955 

     
          

Test Equation:    

Dependent Variable: RESID   

Method: Least Squares   

Date: 03/27/17   Time: 20:45   

Sample: 1981 2015   

Included observations: 35   

Presample missing value lagged residuals set to zero. 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C -0.015430 0.949932 -0.016243 0.9872 

FDI 0.072736 0.536907 0.135471 0.8937 

DFAID -1.784451 3.116096 -0.572656 0.5740 

GDPPCG -0.016936 0.136386 -0.124179 0.9025 

DTOPEN 0.070169 0.125564 0.558834 0.5832 

REMT -0.879475 5.069540 -0.173482 0.8642 

RESID(-1) 0.511485 0.260599 1.962725 0.0653 

RESID(-2) -0.250213 0.258864 -0.966580 0.3466 

     
     R-squared 0.180653     Mean dependent var 4.78E-16 

Adjusted R-squared -0.137982     S.D. dependent var 3.370161 

S.E. of regression 3.595162     Akaike info criterion 5.644715 

Sum squared resid 232.6534     Schwarz criterion 6.031821 

Log likelihood -65.38129     Hannan-Quinn criter. 5.756188 
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F-statistic 0.566958     Durbin-Watson stat 1.934491 

Prob(F-statistic) 0.773074    

     
     
 

APPENDIX H: Normality Test Results 

 
 

 

APPENDIX J: Ramsey RESET Test Results 

Ramsey RESET Test   

Equation: UNTITLED   

Specification: DTRG C FDI DFAID GDPPCG DTOPEN REMT 

Omitted Variables: Squares of fitted values  

     
      Value df Probability  

t-statistic  0.556515  28  0.5844  

F-statistic  0.309708 (1, 28)  0.5844  

Likelihood ratio  0.420394  1  0.5167  

     
     F-test summary:   

 Sum of Sq. df Mean Squares  

Test SSR  4.554268  1  4.554268  

Restricted SSR  283.9496  29  14.19748  

Unrestricted SSR  279.3954  28  14.70502  

     
     LR test summary:   

 Value df   

Restricted LogL -67.97151  29   

Unrestricted LogL -67.76131  28   

     
          

Unrestricted Test Equation:   

Dependent Variable: DTRG   

Method: Least Squares   

Date: 03/27/17   Time: 20:50   

Sample: 1981 2015   

Included observations: 35   

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     

0

2

4

6

8

10

12

-7.5 -5.0 -2.5 0.0 2.5 5.0 7.5

Series: Residuals
Sample 1981 2015
Observations 35

Mean       4.78e-16
Median   0.787687
Maximum  6.184636
Minimum -7.453280
Std. Dev.   3.370161
Skewness  -0.307675
Kurtosis   2.526913

Jarque-Bera  0.652672
Probability  0.721563
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C -1.656078 1.031820 -1.605006 0.1250 

FDI 1.054940 1.374627 0.767437 0.4523 

DFAID -12.82867 3.871991 -3.313199 0.0037 

GDPPCG -0.315278 0.149627 -2.107099 0.0486 

DTOPEN 0.237836 0.127377 1.867186 0.0774 

REMT 7.551041 5.380408 1.403433 0.1766 

FITTED^2 0.040035 0.071938 0.556515 0.5844 

     
     R-squared 0.628670     Mean dependent var 0.007692 

Adjusted R-squared 0.511408     S.D. dependent var 5.486049 

S.E. of regression 3.834712     Akaike info criterion 5.750870 

Sum squared resid 279.3954     Schwarz criterion 6.089588 

Log likelihood -67.76131     Hannan-Quinn criter. 5.848409 

F-statistic 5.361243     Durbin-Watson stat 1.293341 

Prob(F-statistic) 0.002183    
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