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ABSTRACT 

This thesis examined the effects of remittances and infrastructure on private 

investment in Ghana. Specifically, the study investigated the combined effects 

of remittances and infrastructure on private investment as well as the causal 

relationship between remittances and private investment and between 

infrastructure and private investment. The Autoregressive Distributed Lag 

(ARDL) approach to cointegration was used with annual data from WDI, IMF, 

BOG and ISSER for the period of 1984 to 2017. The research finds that 

remittances alone does not influence private investment in Ghana. However, 

given the existence of infrastructure, remittances can simulate private 

investment in Ghana. The results indicate that existence of infrastructure 

might be a significant channel through which remittances affect private 

investment in Ghana. Thus, the net effect of remittances and infrastructure on 

private investment is empirically higher in promoting private investment in 

Ghana. The Granger Causality test reveals that there is bidirectional causality 

between remittances and private investment but unidirectional causality 

between infrastructure and private investment. Based on the findings, it is 

recommended that the Ministry of Finance should allocate more funds to the 

Ministry of Roads and Ministry of Power and Energy to boost infrastructural 

development such as road construction and electricity generation. This will 

create and ensure favorable investment climate for remittances to be invested.  
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CHAPTER ONE 

INTRODUCTION 

Background to the study  

 The role of investment in the growth and development strategy of 

every country has become increasingly important. Stampini, Leung, Diarra 

and Pla (2013) reveal that investment is the nucleus of an economy and any 

fluctuations in investments have considerable effects on economic activity and 

long-term economic growth of a country. Investment leads to the growth of 

incomes, generation of employment opportunities and improves national 

welfare. According to Emene (2012), most countries rely on investment to 

find solutions to their economic problems such as unemployment, low 

productive capacity and poverty. It is further evident that economies with high 

level of investments have higher economic growth (Guma, 2013; Mustefa, 

2014). 

  Investment in a country is composed of private and public 

investments. Whiles private investment is the change in private capital stock 

during a period, the latter is mainly investment by the government. Empirical 

evidence reveals that both private and public investments are influenced by 

different factors (Aizenman & Marion, 1999). However, the impact of private 

investment on economic growth is greater than the impact of public 

investment as private investment is more efficient and less connected with 

corruption (Karagöl, 2004; Laopodis, 2001; Mamatzakis, 2001). As a result, 

considerable attention has been devoted to the development of private 

investment especially in developing countries to help improve economic 

growth (Ouattara, 2004). 
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 Current statistics shows that global private investment declined by 

13% in 2016 with various regions registering a decline as follows: Africa       

(-25%), Europe (-29%), Developing Asia and Oceania (-22%), Latin America 

and the Caribbean (-19%) which in aggregate led to the decline globally 

(UNCTAD, 2016). The devastating effect of the situation is not only seen in a 

decline in job creation and rising inequality but also high global poverty level 

and fewer opportunities for the poor to improve their livelihoods (White, 

2005).  

 Private investment is determined by a number of variables which 

significantly contribute to its growth. For instance, availability of credit to the 

private sector, domestic savings, external debt, openness to trade, institutions 

that protect and foster market exchange are variables that contribute to the 

growth of private investment (Asante, 2000; Marbuah & Frimpong, 2010; 

Ouattara, 2005). However, private investment may also be sensitive to the 

user‟s cost of capital. The Flexible accelerator model postulates that the real 

interest rate acts as the user‟s cost of capital. When the user‟s cost of capital 

rises, it means the cost of capital has gone up and this becomes a disincentive 

to the private sector to invest (Erden & Holcombe, 2005). Thus, the cost of 

funding private investment projects and other variables can be expected to 

play a major role in private investment activities. Improvements in the 

investment climate will also need government investments in infrastructure 

and improved logistics. The quality and availability of infrastructure, 

particularly energy, stood out in the World business survey (WB‟s) survey on 

constraints for investment in 2015. 
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 The rise in remittance inflows above official development assistance 

(ODA) and other private capital inflows in recent years has baffled both 

economists and policy makers worldwide (World Bank, 2016). The role of 

remittances as a source of external finance globally has become increasingly 

important. It provides capital for business and entrepreneurial activities. 

Giuliano and Ruiz-Arranz (2009) show that remittances provide an alternative 

way to enhance investment especially in low income countries. They 

emphasize that remittances increase savings which intend increases investment 

by making funds available to investors. Fayissa (2010) reveals that for 37 

African countries, remittances promote economic growth and reduce liquidity 

constraints in less financially developed countries. Remittances are likely to 

enlarge the volume of funds passing through the financial system (Barajas, 

Fullenkamp, Gapen, & Montiel 2009). 

 Over the past decades, there has been a substantial increase in 

remittances inflow globally and especially in developing countries 

outstripping other sources of international money inflows (World Bank, 2016). 

Available Statistics indicate that in 2015, the world remittances inflow stood at 

US$ 263 billion.  This figure increased to US$ 429 billion  in 2016 and is 

expected to increase further overtime as the number of international migrants 

reached 232 million up from 175 million in 2016 (World Bank, 2016). World 

Bank (2017) shows that remittances inflow to Latin America and Caribbean 

was around US$73 billion, an increase of 6.9 % in 2015 representing about 70 

% of Foreign Direct Investment (FDI).  This is almost eight times more than 

ODA to the region. Relative to Gross Domestic Product (GDP), remittance 

inflows to Sub-Sahara Africa (SSA) countries were higher than the average for 
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all developing countries. This is expected to increase by 3.3 % to $34 billion 

in 2017 (World Bank, 2017).  

  Due to rising youth unemployment, climate change and the continual 

migration of people from less developed countries to richer ones, inflow of 

remittances may persist into the future. The contribution of remittances to 

economic growth and development is unquestionable as established by several 

studies (Fayissa & Nsiah ,2010; Lartey, 2013; Meyer & Shera ,2016). 

However, these studies failed to lay much emphasis on the channels through 

which remittances inflow can enhance economic growth and development. 

Whether remittances can influence economic growth and development in a 

country depends on how it is used. Burnside and Dollar (2000) opine that the 

influence of remittance inflows on the economic development of recipient 

countries hinges on whether they are invested or consumed. Wagner, 

Pellegrini and Hague (2013)  argue that remittances spent on consumption is 

not productive and does not contribute to growth and development. Barajas 

(2011) also indicates that the growing consumption of remittance inflow has 

the tendency to cause a rise in market prices and exchange rate appreciation in 

the recipient country which can lead to the phenomenon of “Dutch Disease‟ 

with a decline in tradable sector of domestic economy and consequently, an 

increase in current account deficit. 

 The decision to utilize remittances for productive investment hinges on 

the amount that remain available after satisfying basic needs, but it is also 

determined by the larger macro-economic environment, especially the 

financial market, infrastructure and interest rates (Goschin, 2014). A well-

developed infrastructure which increases the returns on investment and raises 
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the opportunity cost on consumption of remittances may help direct 

remittances to projects that yield the highest return and therefore promote 

economic growth.  For instance, a better road network may reduce expenses 

associated with the construction of a new factory or setting up of small-scale 

businesses with remittances. In this sense, the impact on unit production costs 

and the productivity of private capital (remittances) can be substantial (Cohen 

& Paul, 2004). Moreover, embarking on rural electrification projects where 

rural areas (village) are connected to the national electricity supply may attract 

remittances recipient to set up small-scale enterprises. Electricity access and 

water supply in rural areas will reduce the cost of setting up small-scale 

business or the costs that private investors may incur when investing with 

remittances. The existence of infrastructure like roads, electricity and water 

supply signals the presence of attractive investment opportunities at home with 

remittances; such opportunities encourage recipient of remittances to 

undertake more private investment. 

 In Ghana, successive governments since 2000 have encouraged private 

investment as an integral part of Ghana‟s economic policy (Asare, 2012). With 

the help of the World Bank, The Ghana Investment Advisory Council (GIAC) 

was established to help shape government policy aimed at creating an enabling 

investment environment. Also, Ghana adopted the Structural Adjustment 

Programs (SAPs), Economic Recovery Programs (ERPs), enacted various 

investment codes and other financial reform programs to enhance private 

investment. The overriding purpose of the ERP was to reduce Ghana‟s debt 

and improve its trading position in the global economy. The objectives of the 

ERP program focused on restoring economic productivity at minimum cost to 
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the government and included the following policies: lowering inflation and 

increasing the flow of foreign exchange into Ghana. In short, the government 

hoped to create an economic climate conducive to the generation of private 

capital. Nevertheless, it is evident that the growth in private investment, 

particularly from domestic sources has been sluggish on account of low 

domestic savings, limited financing opportunities, poor infrastructure and high 

rate of interest on funds provided by financial institutions (Kamasa, 2013). 

 Since 2010, Ghana has witnessed a substantial rise in remittances 

inflow from US$ 2billion in 2016 to US$ 2.2billion in 2017 

(Ghanabusinessnews.com shows, 2017). The Bank of Ghana‟s estimates of the 

balance of payments suggest that remittances place second after exports in 

terms of resource inflow in Ghana. Thus, in Ghana, where access to credit is 

limited, individuals might use remittances to relax such constraints and 

subsequently enhance private investment but remittances inflow is not a 

sufficient condition for the accomplishments of investment, directing 

remittances to investment needs and appropriate environment in terms of the 

existence of infrastructure for investment within the recipient‟s country as 

agued by Încalţărău (2012). 

 Even though remittances in Ghana may ease credit constraints, it can 

also help private investors bypass lack of collateral securities. There should be 

availability of infrastructure such as roads, electricity and water to utilize 

remittances for productive activities, there seems to be a correlation between 

remittances, infrastructure and private investment (Încalţărău, 2012; World 

Bank, 2006). Thus, infrastructure and remittances have been adduced as major 

sources of growth of private investment. The sources of growth of private 
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investment in Ghana have, for a long time, been debated upon and among the 

perceived sources are low real interest rate, credits availability, increased 

domestic savings and low rate of inflation. In fact, before 1990, remittances 

were not popular in terms of their contributions to investment (Cherono, 

2015). However, in recent years, much emphasis has been laid on the possible 

effects of infrastructure and remittances in promoting private investment 

(Owiafe, 2008; World Bank, 2006). 

 Currently, when compared with other middle-income countries in 

Africa, Ghana has a very advanced infrastructure platform. For instance, 

electricity access rate in Ghana for the total, urban, and rural population were 

78.3%, 90.8%, and 63% respectively in 2014 and through the Self-Help 

Electrification Program (SHEP), about 82.5% of the population had access to 

electricity as at the end of 2016 (Ministry of Power, 2016). Also, in 2016, road 

networks in Ghana were about 67,291km where 83% of trunk roads, 36% of 

urban roads and 72% of feeder roads were considered to be in good condition. 

However, much has not been done to unveil the potentials of Ghana‟s 

infrastructure and rising remittances in stimulating private investment. 

Researchers and policy makers have articulated the complementary role of 

infrastructure and remittances in the conviction that availability of 

infrastructure and remittances can help private investors improve their 

productive capacity. 

 It is in the light of this that the study sought to investigate the 

combined effects of remittances and infrastructure on private investment in 

Ghana to ensure that private investment is enhanced through policies that 

target remittances and infrastructure simultaneously The motivation of the 
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study is based on the country‟s (Ghana) action plans for remittances policy 

that seeks to maximize the benefits of remittances in nation building. 

Statement of the Problem 

 Availability of seed capital remains a major obstacle to private sector 

investment in Ghana despite numerous education programs to promote savings 

mobilization and increase credit allocation for investment (Quarshie, 2013). 

As a result, the expected role of private investment as the main engine of 

growth has not materialized in the Ghanaian economy due to the country‟s 

inability to increase private investment to an appreciable level (Konor, 2014). 

However, remittances inflows have proven to be a more sustainable source of 

international inflow in Ghana as evidenced by the increasing number of formal 

and informal money transfer institutions in Ghana (Addison, 2005).The major 

question arising is whether these inflows have aided private investment in 

Ghana?  

 Several studies have attempted to address the effects of remittances on 

investment on cross-country basis (Balde, 2011; Githaiga, 2014; Khan, 2017, 

Mallick, 2012) but the contribution of remittances and infrastructure on 

investment has not yet been established in empirical literature. Other empirical 

studies (Anupam, 2009; Okuda 2010) in relation to remittances have focused 

specifically on gross investment rather than disaggregating investment into 

public and private investment. However, theory and evidence have suggest 

that both public and private investments are influenced by different factors. 

This study focuses on joint effects of remittances and infrastructure on private 

investment which remain largely unknown. Another important question in 
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relation to remittances and investment is that of causation. Such a question 

asks whether investment causes remittances or visa-versa.  

 Although quite a number of empirical studies have been undertaken in 

an attempt to determine the effects of remittances on investment, these studies 

have yielded mixed results (Anupam Das, 2009; Mallick, 2012; Okuda, 2013; 

Rahman, 2015; Singh & Mehra, 2014). Generally, the reasons for mixed 

results is that, most of these studies were based on cross-country analysis and 

largely grounded on aggregate investment (Balde, 2010; Mishra, 2005; Paolo 

Giuliano & Ruiz-Arranz, 2009). While these studies have broadened 

knowledge on remittances and investment, the findings cannot adequately 

reflect country specific experience since the heterogeneity of the countries 

impacts on the validity of their results and the channels through which 

remittances affect investment are complex and are likely to be country-

specific. This necessitates the need to focus on individual country analysis. 

 In Ghana to be specific, rigorous empirical studies are yet to be taken 

to provide quantitative indication of the size of the private investment that is 

likely to be realized as a consequence of targeted joint effect of remittances 

and infrastructure and this has motivated the study. 

Objectives of the Study 

 The general objective of the study was to empirically analyze the 

effects of remittances and infrastructure on private investment in Ghana. The 

specific objectives of the study were to: 

1. Determine the causal relationship between remittances and private 

investment  
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2. Determine the causal relationship between infrastructure and private 

investment in Ghana. 

3. Estimate the joint effect of remittances and infrastructure on private 

investment in Ghana. 

Hypotheses of the study 

1.   :  There is no causal relationship between remittances and private 

investment in Ghana.  

  : There is causal relationship between remittances and private 

investment in Ghana. 

2.   :  There is no causal relationship between infrastructure and private 

investment in Ghana.  

  : There is causal relationship between remittances and infrastructure 

and private investment in Ghana. 

3.    : There is no joint significant effect of remittances and 

infrastructure   on private investment in Ghana. 

  : There is joint significant effect of remittances and infrastructure on 

private investment in Ghana. 

Significance of the study 

 The importance of the study cannot be overemphasized given the 

stability and recent sheer volume of remittances inflow in Ghana over official 

development aid and other private capital inflow. However, this study will 

make noteworthy contributions to the remittances, infrastructure and private 

investment literature. Also, this study adds to the single-country study of 

remittances and infrastructure on private investment literature, the first 
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systematic quantitative analysis on the subject of remittances, infrastructure 

and private investment. 

 Subsequently, the study is motivated by the fact that it employed the 

new measurement of remittances by the International Monetary Fund (IMF) 

Balance of Payments and International Investment Position Manual (BPM6) 

called „personal remittances‟ which is recognized as a significant 

improvement compared with the older measurement.  

 Moreover, the findings of the study will provide evidence to unveil the 

potentials of Ghana‟s infrastructure in directing remittances to private 

investment so as to monitor remittances and infrastructure simultaneously. 

Finally, the study can also serve as a reference for further research. 

Delimitations 

 The scope of this study is to determine the impact of remittance 

inflows and infrastructure on private investment in Ghana using a time series 

data for the period 1984-2017. The total observations for the study is 34. The 

study is limited to Ghana only so as to avoid bias of any form when all 

developing and developed countries are analyzed simultaneously, however, 

the findings will be generalized. The data coverage of the study was informed 

by the fact that it was much challenging to get data before 1984. Other 

variables were included in the study. This includes the following: GDP 

growth, domestic savings, real interest rate, external debt, remittances, 

government capital expenditure as a proxy for infrastructure, Gross fixed 

capital formation (private sector) as a proxy for private investment and Trade 

openness. The study also considered only financial remittances which is a 

measure of workers‟ remittances and compensation of employees received as 
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percentage of GDP. The study employs the ARDL approach in estimating the 

results of the study. 

Limitations 

 The limitation encountered in the study primarily involves 

unavailability of data. There were not enough data points for all the variables 

included in the study thereby making the study to use a smaller sample size 

from 1984 to 2017. Despite the above limitation, the study complements the 

existing knowledge on remittances and private investment, because this study 

represents one of the few attempts to examine how remittances can be 

channeled into productive investment. 

Organization of the study 

 The study is divided into five chapters. The background to the study, 

problem statement, objectives of the study, hypotheses to be tested, 

significance of the study and the organization of the study are presented in 

chapter one. The literature review, both the theoretical and empirical, which 

investigated the relationship between remittances, infrastructure and private 

investment in Ghana are presented in chapter two. The methodology to be 

employed, empirical specification of the model and estimation technique are 

presented in chapter three.  The results and main findings obtained from the 

study with reference to both the theoretical and empirical literature are 

presented in chapter four. The summary of the results, policy recommendation 

based on the results and potential areas for further research are presented in 

chapter five of the study. 
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

Introduction 

 The review of related theoretical and empirical literature on the 

relationship between remittances, infrastructure and private investment are 

presented in this chapter. Specifically, the chapter is organized into three 

sections. The first section provides the definition and measurement of 

remittances, theories on motives for sending remittances, definition and 

theories of private investment. Trend of remittances globally and in Ghana are 

presented in the second section. Determinants of remittances including macro-

economic determinants of remittances and overview of infrastructure situation 

in Ghana are presented in the third section. Lastly, literature on empirical work 

on remittances, infrastructure and private investment are reviewed. 

Remittances: Definition and Measurement 

 Over the years, scholars and researchers from different disciplines and 

organizations have come up with several definitions of remittances. This has 

made Taylor and Fletcher (1999) assert that lack of common definition of 

remittances is responsible for the inability to estimate the total value of 

remittances inflows to a particular country and region. The International 

Monetary Fund (IMF) defined remittances as monies sent by migrant workers 

staying in a foreign country for more than one year to their household 

members in their countries of origin excluding migrants that are self-employed 

(IMF, 1999). Samson (2011) perceives remittances as a significant source of 

external finance which migrant workers transfer back home to their families in 

the form of aid and financial assistances. Daianu (2001) maintains that 
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remittances are money migrants earn on foreign land that are transferred back 

home which constitutes private flow of capital from their country of 

employment to their home country. From the International Organization for 

Migration (2006), remittance is limited to all the monetary flows associated 

with migration which constitutes cash sent by migrants or immigrants residing 

abroad to home countries relations. Remittances are also restricted to migrant 

worker cash transfers transferred to their families and their communities to 

their home countries which do not include transfers from refugees and other 

migrants excluded from enjoying the benefit of legal status of migrant workers 

(Sorensen, 2004; Van Door, 2001).  Moreover, it is argued by some 

researchers that non-financial materials including gifts transmitted back home 

by migrants to their families form part of remittances (Chukwuone, 2007; 

Odozi, Awoyemi, & Omonona, 2010; Quartey, 2006; Tewolde, 2005).   

 Researchers such as Adams and Page (2005) have criticized this 

measurement by the IMF with the assertion that these records failed to provide 

a full picture of remittances inflow into a country since the estimates include 

only official worker remittance flows that passes through the financial system 

and do not include unofficial channels. Other researchers including Chami. 

Barajas, Cosimano and Fullenkamp (2008) have also advocated for using only 

workers‟ remittances to measure remittances. It is important to know that 

whereas some modalities for sending and receiving remittances are recorded, 

others are not. For instance, we only record remittances that pass through the 

formal channel in the balance of payment current account of a country but 

other cash remittances received through informal avenues, for example, 

through friends are not recorded in the official statistics of the receiving 
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country.  In a document prepared by the IMF entitled “International 

Transaction in Remittance: Guide for compilers and Users‟‟ they indicated 

that the quality of statistical remittance is not high and further asserted that 

measuring remittances is a challenge due to their nature (IMF, 2009). 

Remittance are seen to be heterogeneous with small numerous transactions 

conducted by individuals through a wide range of channels. 

 However, in this study, the term remittances will mean workers‟ 

remittances, migrants‟ transfers and compensation of employees. The workers‟ 

remittances comprise all monetary transfers currently sent home by workers 

residing outside their home country for a year or more.  Migrants‟ transfers, on 

the other hand, constitute all transfers in cash or in kind currently made or 

received by resident household to or from non-resident household and the 

compensation to employees also consists of income of border, seasonal and 

other short-term workers employed outside their home countries (World bank, 

2012). This is in line with the definition and measurement of the IMF‟s 

Balance of Payment Statistical Yearbook at country level on statistics of 

remittances.  

Theories on Motives for Remittances 

 There are varieties of motives influencing the remittance behavior of 

migrants. These motives may differ between different groups of migrants from 

different countries. The motive of remittances determines the effect on the 

economy as well as the uses of the remittances. Below are some of the motives 

why migrants send remittances home. 
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Altruistic Motive  

 According to this motive, a migrant remit home out of concern for the 

wellbeing of his family and associates in his or her home country. Such 

transfers by migrant are intended to improve the welfare of their relatives in 

the country of origin implying that adverse condition back home is positively 

related to amount of remittances. Chami et al., (2003) posit that the migrant 

worker derives his utility from that of his family members which motivate him 

to remit the money under altruistic motive. There are three basic assumptions 

underlying this motive. 

  Firstly, remittance is a function of migrant income. Secondly, the 

amount to remit depends on the income level of the migrant family and 

associates in country of origin. Finally, how the migrant is attached to his 

family relation back home (Oluwafemi & Ayandibu, 2014). Bouhga-Hagbe 

(2004) argues that the level of workers‟ remittances is determined by their 

degree of altruism and attachment to their family relation back home. The 

family attachment may decrease as migrant workers stay for a longer period 

and as such will find it worthwhile to bring their immediate family to join 

them which will reduce the amount of remittances sent home but the level of 

remittances will rise when the receiving economy is in distress. This means 

that remittances are countercyclical which rises in period of economic 

downturns and decline in period of high economic growth. The level of 

remittances out of altruism motive is predicated to rise in developing countries 

where the economic conditions are unlikely to experience abrupt improvement 

which would improve the living conditions of the home country households.  
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 Empirical literature has provided enough evidence indicating that 

migrants are motivated by altruism to remit back home (Aggarwal & 

Horowitz, 2002; Pozo, 2005), however, under this motive, remittances will be 

negatively related to private investment in the short run since they are mainly 

spent on consumption activities but as those needs have been satisfied, private 

investment can take place in the long run. 

Self- interest / investment Motive  

 Unlike the altruism motive, the decision to remit under this motive is 

based on the migrant‟s own financial and economic self-interest. These 

motives of remittances are driven largely by investment and return on 

investments of migrants. Remittances are not only compensatory but also 

investment motivated. Sometimes, migrants have investments that need to be 

tendered by their family members as agents on their behalf during their exile 

and as such they remit for such purpose. The return on investment determines 

the motivation and the amount to remit. More will be remitted when return on 

their investments is high and vice versa. Family members will only agree to 

act on migrant‟s behalf when they expect a higher utility than the situation 

when they do not perform such service (Rapoport & Docquier, 2006). The 

advocates of self-interest motive of remittances see the family as a business or 

as nexus of contract that permits family members to engage in Pareto-

improving exchanges (Chami et al., 2005).  

 The Pareto-improving exchanges can manifest itself in various 

situations such as managing assets belonging to the migrant at home and 

where migrant remits to exhibit laudable behavior as an investment for the 

future or with the aspiration to inherit (Hagen-Zanker & Siegel, 2007). This 
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motive maintains that remittances rise with the asset and income of the 

household, the probability of inheriting, the wealth and income of the migrant 

and also decline with risk aversion. Under this motive, remittances are pro-

cyclical. The worth of bequest rises during a favorable economic condition 

motivating migrant to remit more in such situation. According to the self-

interest motive, when migrant believes that the home country has become 

attractive for future investment plans; they remit more to take advantage of 

such opportunity. Where remittances are out of self-interest motives especially 

for investment purposes, macroeconomic factors such as interest rate, 

infrastructure situation, government policies in the home country turn to 

influence the decision and amount to remit (Leon-Ledesma & Piracha, 2004; 

World Bank 2006).  Adams (2007), provides empirical evidence of self-

interest as a motive to remit after investigating the nexus between per capita 

GDP at home and remittances. He indicated that remittances rise as per capita 

GDP of home country increases meaning self-interest motive could be playing 

a major role in the decision to remit. 

Portfolio Approach  

 It is argued in empirical literature that it is only this motive that affects 

investment directly and also enhances economic growth. Under theory, the 

risk return differential of assets in both the host country and the country of 

origin influences the decision of the migrant to remit. Among the determinant 

of the decision to remit identified in literature are; inflation rate, real estate 

return, political stability exchange rates, savings rate and government policies 

(Pozo, 2005; Prakash, 2009). According to this approach, the migrant decides 

how to allot his accumulated savings between the assets of the home country 
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and the country of destination based on his earnings. The Organization for 

Economic Co-operation and Development OECD (2006) report also suggests 

that the decision to invest in home country is highly influenced by the desire 

of the emigrant worker to return back home with dignity, should in case he 

returns to his country of origin. Profit and responds to investment 

opportunities back home enhance the motivation of migrant to remit more. 

  The effectiveness of this approach, however, would require the 

government to implement policies aimed at enhancing the investment climate 

in the home country as well as provision of basic infrastructure as an incentive 

for more remittances to be channeled into private investment. Under this 

approach, remittances and private investment are positively related since 

remittances are fundamentally remitted for investment motive.  

Implicit Family Contract I: Loan Repayment  

 This is an economic theory that provides a discussion on the 

remittances process that deals with the family rather than the individual as the 

major unit of analysis. The theory assumes that families tend to develop an 

implicit contract among those who stay abroad, the migrant, and those who 

live in the home country (Owiafe, 2008). The implicit contract has a horizon 

which can span for several years and an inter-personal dimension. The 

contract includes elements of investment and repayment. The loan 

(investment) feature of the theory is where the family invests in the emigrant‟s 

education and caters for his costs of migration that is paid for his travel and 

subsistence in the country of destination.  

 However, after the migrant settles in the host country and over time 

begins to experience a rise in income, he or she commences the repayment of 
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the loan which comprises the principal with interests to the family back home 

in the form of remittances. These constitute the repayment feature of the 

theory. The family begins to view the migrant who earns a higher income in 

the host country than other family members of comparable status back home 

as a high yielding asset and invests in him.  The income profile of the migrant 

will influence the amount to be remitted under this theory. 

Implicit Family Contract II: Co-Insurance  

 The principle of diversification of risk is often considered as a variant 

of the theory of remittances as an implicit family contract between the migrant 

and the family at home. The idea of the implicit Family Contract II is that 

many risks are undiversified due to unavailability of financial assets that can 

be utilized to hedge them since capital and insurance markets are incomplete 

in the real world. The model suggests that if economic risks between the 

sending and foreign country are positively uncorrelated then it is necessary to 

diversify the economic risk by sending abroad, especially, the educated 

members.  

 The migrant serves as an insurer and the family plays the role of an 

insured. For instance, in times of family distress, the migrant provides support 

for the family and similarly, the family also serves as a form of insurance for 

the migrant during hard times. The family gains an opportunity to smoothen 

its consumption and undertake investment opportunities after receiving the 

remittances. According to the model, while emigration becomes a co-

insurance strategy, remittances serve as an insurance claim.  
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Private investment 

 According to the World Bank, private investment of a country 

constitutes the gross contribution by the private sector, private profit and non-

profit agencies to its fixed domestic assets (World Bank, 2013).  From the 

macroeconomic perspective, private investment is the acquisition of capital 

asset that is expected to generate income, increase in value, or both produce 

income and increase in value. Other scholars also define it as the change in 

private capital stock during a period. They are mainly influenced by profit 

motive and characterized by risk and uncertainty. Private investment has been 

a powerful catalyst for economic growth, job creation, foreign direct 

investment, poverty alleviation and improved per capita income (Haroon & 

Nasr, 2011). Recently, the focus of investment policies has shifted towards 

reviving private investment owing to its significance as part of measures to 

limit the effort of government in undertaking productive ventures.  

 Among the determinants of private investment are capital, government 

investment on infrastructure, GDP growth rate, financial sector lending rate 

and inflation rate (IFC, McKinsey, & Company, 2010; Lika & Farid, 2010).  

Private investment especially in Ghana has been saddled with a lot of 

constraints including low savings, limited financing opportunities and lack of 

infrastructure making it difficult to materialize the role of the private sector as 

an engine of growth in most countries. Therefore, policymakers are required to 

identify the proper balance between creating an environment conducive to 

investment and removing any bottlenecks to attract private investors (UN, 

2014). 
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Review of theoretical literature on Private investment 

 This section of the study provides a discussion of several theories of 

investment and illustrates how the various theories differ. The empirical part 

of the study relies on some of these theories. 

Keynesian investment theory 

 According to Keynes (1936), investment is the main driving force that 

influences aggregate output, employment and short run fluctuations in 

economic activity. Keynes opines that since investment is volatile and highly 

dependent on expectations of firm‟s profitability, investment will take place as 

long as the expected yield on investment exceeds the real interest rate. From 

the theory, individuals and firms undertake investment decision by comparing 

their expected yield with the cost of capital (real interest rate). Therefore, 

investment depends on the prospective Marginal Efficiency of Capital (MEC) 

which is the rate of discount that equates the present value of a series of cash 

flows obtainable from an income-earning asset like a machinery over the 

machinery‟s entire economic life to the cost of that machinery relative to some 

interest rate (Serven & Andres, 1992). This relation is expressed 

mathematically in the investment function postulated by Keynes as: 

                                                           (1) 

  Where I‟(r) < 0     

 Higher investment is realized when interest rate is low as capital 

project appears to be financially viable and vice versa. However, diminishing 

marginal product of capital will cause the MEC to decline as more and more 

capital is utilized in the process of production.  The theory maintains that firms 

and individuals will not undertake new investment when MEC equals the 
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interest rate.  The Keynesian economists indicated that monetary policy is 

ineffective in influencing the level of investment in any economy since they 

argued that investment hinges largely upon expected return and less interest 

rate sensitive, which implies that even large changes in interest rates have little 

effect on investment. This explains why their marginal efficiency of capital 

curve is steep. Erden and Holcombe (2006) asserted that the Keynesian 

investment model is related to the complementarity theory of public 

investment which postulates that government investment in core infrastructure 

enhances productivity of invested private capital. To Keynes, investment is not 

regarded as an adjustment process towards equilibrium and further debunked 

the assertion that investment was based exclusively on technological 

conditions of capital productivity, instead, radical uncertainty and monetary 

factors play a crucial role in individual and firm‟s investment decisions. 

  However, the Keynesian theory of investment has been criticized as 

unrealistic by the neo-classical economists such as Dale Jorgenson and his co-

workers. 

Neo-classical theory of investment 

 The basic idea of this theory of investment relates to the cost function 

which indicates how cost affects the stock of capital and how total investment 

in the private sector is also affected by rental cost of capital. It was developed 

by Dale W. Jorgenson (1971) to explain investment behavior of firms with an 

assumption of fixed business investment. The neo-classical supply-side model 

incorporates all cost-minimizing and profit maximizing decision-making 

processes by private firms. From the theory, the speed with which firms adjust 

their capital stocks towards the desired level determines the rate of investment 
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by a particular firm. Hence, addition to the stock of capital by a firm is 

determined by marginal product of capital (   ) and real rental cost of 

capital. The firm will maximize its profits when the stock of capital attained is 

at the point where marginal product of capital (   ) equals user cost of 

capital. The desired stock of capital is derived using the neo-classical 

production model which is given by: 

                  (2) 

Where Y, K, L, and A are the level of output, capital and labor and technology 

level respectively. To find the marginal product of capital, we differentiate the 

production function above with respect to capital 

    
  

  
                  (3) 

    
        

 
        (4) 

    
  

 
         (5)

  

Let     cost of capital and    price 

For the firm to maximize profit, the marginal product of capital must be equal 

to real return of capital  
 

 
 which is given by   

  

 
 

 

 
 

  
   

 
         (6a) 

Hence the desired stock of capital is given by   

   
  

 
                    (6b) 
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From 1, the desired stock of capital (investment) is a function of output, price 

of output, and real cost of capital. That is: 

                     (7) 

Where  
  

  
   and 

  

  
    

Investment is the change in capital between two periods which is given by: 

  
  

 
                                                    (8) 

Where;  

 The theory assumes that K(t) adjusts instantaneously and fully to   

     . The above equation shows that investment varies directly with the level 

of output and inversely related to the cost of capital. The neo-classical theory 

also maintains that firms and individuals should also take into account 

anticipated earning during investment. The neo-classical investment function 

is completely eliminated due to the assumption that capital adjusts 

immediately and completely to the desired capital stock. This has led to the 

criticism that Jorgenson‟s theory is rather a capital theory and not an 

investment theory. Other empirical works have also noted that this theory of 

investment is not fully consistent with the profit-maximization condition. 

The Classical theory of investment 

 According to the classical economists, variations in monetary policy, 

particularly government domestic debt negatively affects private sector 

investment. The government debt as a result of borrowing is seen as 

competing with the private sector for the limited loanable funds that are 

available for private investment available in the economy. The classical 
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economists equated national savings to investment. As government increases 

its expenditure by the changes in monetary policy, it inhibits the ability of the 

private sector to get access to enough funds to undertake investment. This 

theory maintains that government crowds out private sector investment. That 

is where an increased interest rate as results of excessive government 

borrowing leads to a reduction in private investment spending. According to 

Barro (1997), there are two possible ways in which the government can 

crowd-out private sector investment either through a tax cut or rise in 

government consumption spending. The classical theory indicates that other 

factors such as the public debt structure, its maturity and composition of 

ownership determine the behavior of private sector investment in the 

economy. 

   However, the classical investment theory is limited in appeal since it 

failed to perceive the role of profitability, expectations and the cost of capital 

in analyzing private investment decision in the economy. 

The Accelerator principle of investment 

 This theory was specifically introduced to explain variations in 

investment over the business cycle. It is under the assumption of constant 

capital-output ratio implying that changes in output are made possible by 

changes in the stock of capital. The accelerator principle postulates an increase 

in the demand for production and the demand for capital and machinery 

whenever there is an increase in demand for consumer goods. The model 

makes investment a linear proportion of changes in output. This means that 

once firms or individuals anticipate an increase in output, the capital stock has 

to be increased consistent with the new level of output. Therefore, increasing 



 

27 

 

productivity leads to increasing investment. This model determined 

investment as the sum of the difference between the existing and the desired 

capital stock, and the replacement needed to substitute the depreciation of the 

existing stock (Clark, 1917). The Accelerator principle is mathematically 

expressed as: 

  
              (9)  

Where   
   is the desired capital stock in period t,   is the desired capital-

output ratio which is assumed to be constant and     is the level of output in 

the same period. 

 However, in recent years the accelerator principle has witnessed a 

great deal of criticism. Kaldor argued that we cannot assume a constant 

capital-output ratio over the business cycle, that is, it is a falsehood that an 

increase in output or income by an amount must necessarily give rise to a 

multiple increase in investment. Firms or individuals can utilize their 

machines which are lying idle before rushing in for new equipment. Also, the 

theory failed to consider investor‟s expectations, profitability, and the cost of 

capital as determinants of investment behavior. If entrepreneurs expect a 

temporal rise in demand  which is brought about by  an increase in income or 

output they will try to meet it by overworking the existing machinery instead 

of installing a new plant. 

 The above limitations of the simple accelerator have given rise to the 

Keynesians to traditionally favor a more general form of the accelerator model 

called the flexible accelerator model. The flexible accelerator principle which 

was developed by Goodwin (1951) and Chenery (1952) uses a partial 

adjustment mechanism. It is a flexible model as it allows investment to vary 



 

28 

 

with other relevant variables, including those related to uncertainty and market 

imperfections and the desired increase in capital does not occur 

instantaneously. The fundamental idea of this model is that as the gap between 

the existing capital stock and the desired capital stock becomes larger, the 

greater a firm‟s rate of investment. In this approach, investment depends on 

the difference between the actual and the desired capital stock. The speed of 

adjustment depends on various factors including the size of capital stock 

changes, the level of capacity utilization, interest rate and technology. The 

flexible accelerator model is regarded as the most popular of all investment 

models utilized in applied work because it relies largely on firm-level 

variables (Ouattara, 2004). But one major drawback of the flexible accelerator 

principle is its underlying assumption of perfect competition which tends to 

overlook the role of dynamic expectations of investors behavior concerning 

future prices, interest rate and output. 

McKinnon and Shaw Model 

 Mckinnon (1973) and Shaw (1973) advocated for a complementary 

relationship between real money balances and investment in real physical 

balances. They further asserted that financial deepening enhances high 

investment and economic growth (Salahuddin & Islam, 2008). Accordingly, 

higher saving rates finance higher level of investment, leading to higher 

economic growth. McKinnon and Shaw viewed financial liberalization as a 

means to foster economic growth via increase in savings through an increase 

in real deposit rate and a rise in private investment. This model postulates that 

a high real interest rate policy enhances savings and investment, thereby 

promoting economic growth. They argued that a rise in real rate of interest 
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increases saving and total real supply of credit thereby induces a higher 

volume of investment. McKinnon terms this as „Conduit Effect‟. With this, a 

significant proportion of investible funds would be available to the private 

sector to invest. This assertion is in contrast to the neoclassical and Keynesian 

view that lowering the rate of interest rather stimulates investment and 

economic growth.  

 McKinnon and Shaw attributed the poor performance of investment 

and economic growth in developing countries to interest rate ceilings, high 

reserve requirements and quantitative restrictions in the credit allocation 

mechanism. They indicated that government restrictions on the banking 

system restrain the quantity and quality of investment in an economy. The 

model has been criticized especially on the dual nature of the effect of interest 

rates on private investment.  Empirical studies have found that increasing 

interest rates cause a rise in the cost of funding and the associated debt 

servicing costs, thereby reduces profitability and discourage private 

investments (Claeys, Moreno, & Suriñach, 2012). 

Global trends in remittances 

 In a global perspective, the top five remittance recipients were India, 

China, the Philippines, Mexico, and Pakistan, with Nigeria in the sixth place 

according to a recent publication by the World Bank (World Bank, 2016).  In 

regional wise, East Asia and Pacific and South Asia were the largest recipient 

of recorded remittances in 2016 with $125.8 billion followed by Latin 

America and Caribbean and Europe and Central Asia with $78.1 and $38.4 

billion respectively. Flows to Sub Saharan Africa was less compared to other 

regions at $33 billion. This estimated figure of remittances in Sub-Saharan 
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Africa may be largely due to underreporting or complete lack of data (World 

Bank, 2016). According to the World Bank reports, remittances to East Asia 

and Pacific Region, which is the highest recipient of remittances in regional 

wise is estimated to have risen by 4.2% in 2015 with a decline from 7.4 % in 

2014.  Similarly, China, which receives the largest remittances globally is 

estimated to have increased by only 2.6% in 2015 as compared to 4.8 % in 

2014. Other regions and countries are all set for growth.  

 It is evident in empirical works that remittance inflows have 

outstripped other types of capital inflows into developing countries (Prakash, 

2009; Yang, 2011) and have proven to be one of the significant sources of 

external finance. Remittances continue to have a major impact on recipient 

economies. For instance, in Philippines, remittances enhance domestic 

consumption and maintain their current account in surplus (Bangko Sentral & 

Pilipinas, 2012). It has revitalized local businesses and real estate markets in 

Vietnamese. In Nigeria and Senegal, a larger proportion of their imports is 

financed by remittances where one-fourth of imports in Nigeria were solely 

financed through remittances. Moreover, remittances can reduce the adverse 

effects of natural disasters (World Bank, 2016). 

Trends of remittances in Ghana 

 The recent upsurge in remittances in Ghana has placed Ghana as one of 

the highest remittance-receiving countries in the world and second largest 

recipient in the Sub-Sahara region. According to the World Bank, remittance 

to Ghana has risen steadily since the 1980s with a rapid increase since 2010. 

Before 2010, remittance averaged between $500 000 and $1 million (World 

Bank, 2016). In 2015, the World Bank indicated that Ghana received almost 
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$5 billion in remittances. The Bank of Ghana in recent release to 

ghanabusinessnews.com revealed that remittances in 2016 far exceeded tax 

revenue in that same year. While tax revenue collected in 2016 amounted to 

GH¢183 million as announced by Ghana Revenue Authority, the total inflow 

of remittances into Ghana was GH¢8.7 billion or a little over $2 billion in the 

same year (Ghanabusinessnews, 2016). The amount of remittances in Ghana 

will be much higher as only a portion of total remittances passes through 

official channels.  

 Remittances in Ghana are measured in three ways.  The first approach 

is through the Balance of Payments (BOP) estimates, the second way relies on 

inferences from the Ghana Living Standards Survey (GLSS) and the last 

approach focuses on transfers through financial institutions in origin countries 

(Addison, 2005). The determinants of remittances in Ghana include personal 

and family situation back home, total earnings, the amount saved, number of 

dependents at home as well as total number of emigrants. The economic 

situations in the host countries such exchange rates, political risk and 

educational level of migrant also determine the amount remitted home. 

Boakye-Yiadom (2008) linked remittances in Ghana to migration. 

Remittances have become a very significant component of Ghana‟s economy 

as evidenced by the increasing number of formal and informal money transfer 

institutions in Ghana. A survey undertaken in March 2003 by the Sussex 

Centre for Migration Research in Ghana reveals three major uses of 

remittances in Ghana: Firstly, remittances are used to satisfy individual needs, 

for example consumption needs, organizing funerals and other important 

social needs. Secondly, to support migrant‟s community project and lastly, for 
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productive investments. The IEA report in 2003 indicated that currently, 

remittances in Ghana are mostly used to set up small-scale businesses 

(Quartey & Blankson, 2003).  

 The major sources of Ghana‟s remittances include United States and 

Canada which accounted for about 62.4% of total remittances. The other 

sources are United Kingdom (16.2%), Europe (13.4%), other economies 

(3.8%), Economic Community of West Africa states (ECOWAS) (2.6%) and 

the rest of Africa (1.7%) (Quartey, 2006). Remittances have played an 

important role in the economic growth and development as wells as 

contributed to poverty alleviation and improvement of household welfare in 

Ghana.  Quartey revealed that in Ghana, remittances serve as a source of 

income smoothing and better welfare. These inflows are utilized for both 

consumption and investment purposes that impacted positively on welfare. 

Adams et al., (2008) concluded that international remittances diminish poverty 

in Ghana. Remittances in Ghana have also served as a significant means of 

maintaining ties between migrant and family relation (Akyeampong, 2000).  

Addison (2005) also asserted that remittances to Ghana were larger and 

steadier than FDI and ODA and have contributed in improving the country‟s 

balance of payment in his study of macroeconomic impact of remittances. 

  The flow of remittances in Ghana is counter-cyclical in nature which 

rises in times of economic distress and smoothing consumption (Owiafe, 

2008).  Indeed, most researchers have identified the contribution of 

remittances to Ghana but little is known in terms of a comprehensive study 

that assesses the relationship between remittances, infrastructure and private 

investment in Ghana.  
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Determinants of Remittances 

 Massey, Durand and Pren (2011) posit that “the propensity to remit 

and save is not uniform among migrants, but varies with personal, household 

and trip characteristics including structural economic condition‟‟. The amount 

of remittance flows by migrants hinges largely on migrants‟ ability to remit, 

their motivation and willingness (OECD, 2006). The ability to remit depends 

on their income and savings. Similarly, their motivation and willingness are 

influenced by the duration of migration and the family situation at home and 

in the host country. Income and savings of the migrants will have positive 

relationship with remittances. High income migrants will be more likely to 

remit than migrants with lower income. The migrant‟s family situation will 

also motivate the frequency and the amount of remittances to be sent. In a 

situation where there are large number of dependent siblings in the household, 

there will be high propensity to remit and vice versa. With regards to duration, 

empirical literature has suggested a significant inverse relationship between 

duration and amount of remittances sent. This means that migrants have less 

tendency to remit as they stay longer in their country of destination and vice 

versa.  

 Other determinants include migrant legal status and migrant 

educational level. Amuedo-Dorantes and Pozo (2006) indicate that illegal 

migrants remit 3% higher than legal migrants as illegal migrants do not feel 

safe in the host country and as such has the high tendency to remit more with 

the motive of returning home at any time. Moreover, the purposes and uses of 

the remittances are also a significant determinant. 
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  Macroeconomic factors also influence the level of remittances. The 

literature treats these factors separately as determinants of remittances. Factors 

such as financial costs associated with remitting money, number of migrant 

workers, wage rate differentials, the economic climate in the host and home 

country, inflation, exchange rate movements, and government policies and 

political stability in the receiving country have been identified as the major 

macroeconomic determinants of remittances (Buch & Kuckulenz, 2004; Pozo, 

2005). High financial cost has been recognized to have a negative effect on the 

amount remitted. For instance, Freund and Spatafora (2008) indicated that 

high cost of transaction by money transfer institutions causes a decline in the 

amount of remittance. The World Bank reveals that average remittance costs 

in SSA rose from 9.7 % in 2016 Q1 to 9.8 % in 2017 Q1 with an average cost 

of $45 for every transaction of $200 in Ghana and Nigeria which adversely 

affected the amount remitted in the region (World Bank, 2017). Hence, as part 

of the Sustainable Development Goals (SDGs), efforts have been made to 

reduce transactional cost of remittance to induce more inflow of funds. It is 

obvious that the greater the number of migrant workers, the larger the volume 

of remittances in the home country. 

  A country with a greater stock of emigrants receives on average 

greater volume of remittances than the others (Frankel, 2011; Freund & 

Spatafora, 2008; Lueth & Ruiz-Arranz, 2008). The stock of migrants rises in a 

situation where there is high level of unemployment and high wage 

differential between the countries of origin and host countries (Carling, 2008). 

Moreover, the economic climate in the country of destination and the country 

of origin significantly affect the movements in remittances. Favorable 
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economic conditions in the host country raises migrant prospects of 

employment and high earnings leading to high tendency to remit more (IMF, 

2005). Similarly, negative shocks in the country of origin may increase the 

need for high level of remittances especially in a situation where remittances 

are an important source of income for migrant family relations (Ratha, 2003).  

 Other macroeconomic instability such as high inflation, exchange rate 

restrictions adversely affect the volume of remittances by migrant. On the 

other hand, risk factors as manifested in political instability, lawlessness, poor 

infrastructure, unfavorable government policies in the home country may have 

similar negative effects on the flow of remittances especially for investment 

purposes. Recently, incidence of natural disasters has been identified in cross 

country studies as a macroeconomic determinant of remittance. David (2010), 

Mohapatra, Joseph and Ratha (2009) and Yang (2008) revealed that 

remittances rise substantially after an occurrence of natural disasters in the 

home country. This suggests that remittances serve as a hedge to households 

against natural shock.  

 Finally, a well-developed financial sector is also an incentive to 

increase the volume of remittances. Countries with greater financial sector 

development induce an inflow of remittances as it becomes easier and less 

costly to remit and receive. 

Overview of infrastructure situation in Ghana 

 Even though, the Ghanaian economy has experienced a steady growth 

in development for the past decades where the Ghana Statistical Service 

pegged the Gross Domestic Product (GDP) of the country at 6.9 % in 2014 

(GSS, 2014), this impressive growth has not translated into the provision of 
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requisite infrastructure to further advance the socio-economic development of 

a country newly promoted to lower middle-income status. Ghana, compared 

with other low-income countries is doing quite well in relation to advanced 

infrastructure development policies such as the Infrastructure Investment Fund 

(IIF) to provide financial resources to engage in management, coordination 

and investment in a diversified portfolio of infrastructural projects in Ghana 

for national development (The Africa Infrastructure Country Diagnostic 

Report, 2010).  In fact, the country‟s location in the West African sub-region 

provides an opportunity for the development of the country‟s infrastructure as 

an incentive for regional and international trade as well as foreign direct 

investment. Despite these efforts, Ghana‟s infrastructure is far below the levels 

found in middle-income countries in Africa. 

 The Ghana Institution of Engineers (GhIE) in a recent report has 

described Ghana‟s road infrastructure as poor and incapable to meet 

international standards. The decline in Ghana‟s infrastructure investment was 

partly due to low funds, higher informal sector and high expectation of the 

private sector to be actively involved in provision of infrastructure. Africa 

Infrastructure Country Diagnostic (AICD) report revealed that the country 

faced a large US$1.1 billion efficiency gap per year in infrastructure which 

represented a 7.5 per cent of Gross Domestic Product (GDP) in 2009 

(AICD,2010). 

 Moreover, low capital expenditure as against high recurrent 

expenditure, decline in revenue mobilization and foreign aid and other 

developmental assistance has thwarted the effort of the government to actively 

invest in infrastructure. For instance, Ghana spends an average of 3 to 4 % of 
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GDP on infrastructure development as against the 7 % recommended by the 

World Bank in 2006. To deal with the massive deficit in infrastructure in 

Ghana, it has become imperative for government of Ghana to be proactive and 

discover other possible ways to finance infrastructure projects in the country. 

Hence, the need for the government to collaborate with the private sector to 

fill the infrastructure gap. Mr Seth Tekper, the former finance minister, further 

reiterated that the infrastructure deficit in the country cannot be met by the 

public sector alone as the country grapples with limited budget resources but 

through the Public Private Partnership (PPP) initiative the country can close 

the gap. The PPP is a more prudent way to meet Ghana's infrastructure needs 

rather than the conventional public funding of major infrastructure projects. It 

is of this reasons that the government of Ghana is receiving assistance from 

the World Bank through the preparation of the legal framework and other 

initiatives to develop a strong PPP policy to the benefits of the parties 

involved.  In order to ensure proper capacity building at all levels and an 

effective implementation of the PPP policy, the World Bank has provided an 

amount of US$30 million to fully commence the program in 2017 (World 

Bank, 2006).  

 To this end, the government is required to ensure that the necessary 

environment is created for public private collaboration to provide the needed 

infrastructure to attract private investment through remittances for economic 

growth. 
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Empirical Literature Review 

Remittances and Private investment 

 There are a number of studies which have been carried out to find the 

relationship between remittances and investment which are mainly cross-

country but few comparative studies on the impact of remittances and 

infrastructure on private investment. The findings of these studies tend to give 

conflicting results depending on the sample and the econometric method used 

by authors. Some studies have shown that remittances have no impact on 

private investment levels. On the other hand, some studies have shown little 

evidence to prove strong relationship between remittances and private 

investment. Most empirical works have argued that remittances were primarily 

spent on consumption of goods and repayment of debts (Carletto, Davis, 

Stampini, Trento, & Zezza, 2004; Mishra, 2005). The biases towards 

consumption have been attributed to inadequate infrastructure in stimulating 

the use of remittances for private investment. For instance, Carletto et al., 

(2005) argue that poor rural infrastructure and low public investment are 

mainly responsible for low levels of investment activities through remittances. 

As indicated by the World Bank (2006), remittances are more effective in both 

raising investment and stimulating economic growth in countries with 

adequate infrastructure, human capital, strong institutions, and good policy 

environments. 

 Taking 73 developing countries over the period 1975 to 2000, Giuliano 

and Ruiz-Arranz (2005) applied the Generalized Method of Moments (GMM) 

approach to determine the relationship between remittances and economic 

growth focusing on how the interaction between remittances and financial 
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development enhances a country‟s capacity to channel remittances into 

investment activities. The study found that in countries where the financial 

markets are underdeveloped, remittance enhances investment and economic 

growth. The results are likely not to be generalized as the heterogeneity among 

countries with respect to the nature and considerable differences that exist 

across countries will impact on the validity of their results. 

  Besides, in another comprehensive study to address the question of 

whether government policies aimed at improving the business environment 

could influence the use of remittances for investment activities, Calderon, 

Fajnzylber and Lopez (2008) utilized the multiple regression models with the 

use of the simple accelerator model relating investment to output growth to 

examine the remittance-investment nexus. To them, human capital 

complements remittances in the capital accumulation process. The findings of 

the study indicated that remittances and investment nexus positively correlated 

with institutional quality and policy environment. The authors argued that 

financial development and remittances are substitutes since remittances were 

found to negatively relate to financial development. The results cannot be 

considered as conclusive because the multiple regression model employed 

provides bias and inconsistent results in the case of endogeniety problems as 

remittances are likely to be correlated with other (internal) variables, but they 

are certainly suggestive as they argued. 

 Similar to the study of Paolo Giuliano and Ruiz-Arranz (2005); 

Bjuggren, Dzansi and Shukur (2010) examined the impact of remittances on 

investment using 79 developing countries using dynamic panel approach. 

They asserted that remittances have become significant external sources of 
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funds for consumption and investment and emphasized the key role of 

financial and institutional framework interaction with remittances. The study 

results indicated that remittances, high quality institutional framework and 

well-developed credit market raise investment among the developing countries 

considered. However, the study was grounded on aggregate investment but 

existing theories and evidence argued that both public and private investments 

are influenced by different factors. This will likely make their results not 

reliable for specific policy implementation. 

 In examining the contribution of Financial Sector Development (FSD) 

in the remittances-investment nexus, Mata and Traça (2008) used longitudinal 

data of 70 countries for the period 1970-2004 from the World Bank and 

Levine, Aghion and Durlauf (2005) financial indicators. The findings of the 

study revealed a robust quadratic effect.  That is, in a case where FSD is low, 

more FSD induce a positive impact of remittances on investment. However, as 

FSD continues to rise, remittances positively influence investment but at 

decreasing rate.  The study employed panel data methodology with fixed 

country effects. The results of the study are likely to be biased and inconsistent 

as the methodology employed will fail to deal with the endogeniety problem 

resulting from the reverse causality between remittances and investment. 

 In his study, Balde (2011) used Ordinary Least Square (OLS) and the 

instrumental variables technique to study the macroeconomic impact of 

remittances on savings and investment in case of Sub-Saharan Africa (SSA). 

The results of the study revealed that remittances stimulate savings and 

investment in SSA than foreign aid where the coefficient on the remittances 

variable was about 6 to 7 times higher than foreign aid coefficient. 
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 For Kenya, Cherono (2013) examined the impact of remittances and 

financial development on private investment. In identifying the impact, data 

were collected from IMF African department database and Kenya National 

Bureau of Statistics. The time period selected was from 1980 to 2011. Using 

Error Correction Model (ECM), findings of the study confirmed a significant 

positive relationship between remittances and investment in Kenya. The joint 

effect of remittances and financial sector development was found to be 

positive and statistically significant. He further argued that remittances 

complement capital allocation in the credit market.  

  In order to determine the effect of remittances on the level of 

investment in Barbados, Griffith, Boucher and Mccaskie (2008) indicated that 

remittances are positively related with real investment in Barbados both in the 

short-run and long-run. The study revealed that the positive influence of 

remittances to investment and growth in Barbados requires the proper 

functioning of the systems and efficiency in the channels of remittance flows. 

 On the contrary, Hrushikesh and Mallick (2012) conducted a study in 

India to examine the effects of remittances on private investment in India 

using an error correction model and the Dynamic Ordinary Least Squares 

(DOLS) procedure developed by Stock Watson (1993). The conclusion of the 

study was that remittances negatively affect private investment in India. Due 

to this decline in private investment, he advocated for an effective government 

policy to influence the use of remittances for private investment. 

 Moreover, Aitymbetov (2006) employed a dynamic demand model to 

analyze the macroeconomic effects of remittances on investment in 

Kyrgyzstan and posited that approximately 10 % of remittances were utilized 
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in the form of investment implying that remittances positively impact on 

investment in Kyrgyzstan economy.  He further asserted that $100 rise in 

income could lead to a $230 in income. Hence, the conclusion of his study 

also provides empirical evidence that through investment, remittances 

positively enhances economic growth. 

 In determining the micro-economic impact of remittances on marginal 

spending behavior of households on various consumption and investment 

goods by employing nationally-representative household survey from Ghana, 

Adams et al., (2008) came up with two results in their study. In the first place, 

they found that remittance recipients spend less at the margin on food which is 

a key consumption good in contrast with what they would have used without 

remittances. In the second place, recipient of remittances channeled a large 

proportion of it at the margin on investment good like education in contrast 

with what they would have spent without remittances. The findings of the 

study support the hypothesis that remittances help improve investment 

especially in human capital. The study controlled for selection bias and 

endogeniety. 

 Within investment research spheres, Vasco (2006) aims at examining 

the impact of migration and remittances on the likelihood of rural households 

owning a business for Ecuador using Living Standard Measurement Survey 

2005-2006. The findings of the study reveal that neither migration nor 

remittances have any impact on the likelihood of setting up business but 

education and access to credit have a significant positive effect on the 

probability of setting up a business. Vasco further indicated that poor 

infrastructure is limiting the use of remittances in productive activities. 
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 Another vital study carried out is the study of Leon-Ledesm and 

Piracha (2004). For this study, Leon-Ledesm and Piracha considered 11 

transition economies of Eastern Europe for the period 1990-1999. They 

affirmed that remittances positively enhance both productivity and 

employment through investment. 

 Ratha and Sanket (2007) viewed the influence of remittances on 

poverty, growth, real wages and external competitiveness. They argued that in 

countries with a good investment climate, remittances are mostly utilized as 

funds for investment in small businesses. The study confirms the findings in 

Moldovan by Fetiniuc (2013) using household data for the year, 2008, that 

receivers of remittance positively enhance investment in small business by 

employing Probit model and Propensity Score Matching approach. 

 For Nigeria, Osili (2004) argued that migrants have high tendency to 

spend their income on investment than on consumption in his study on how 

migrants spend their income in Nigeria. He further suggested that migrants 

with higher incomes channel them in housing. 

 Furthermore, in determining the effects on the Romanian economy in 

terms of consumption and investment, Încalţărău (2012) indicated that 

remittances contribute significantly to investment than to consumption in 

Romania. The explanation behind the results consists of households‟ behavior 

which considers migration as an opportunity for accumulating capital in order 

to achieve an important pre-established objective. This is corroborated by 

IASCM (2011) findings that migration is a means of attaining a certain goal to 

save money for investment purposes rather than consumption. 
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 Khan (2017) examines the nexus between remittances inflow and 

private investment for Pakistan, India, Sri-lanka, Nepal and Bangladesh for the 

period 1990 to 2014. The study used Panel Autoregressive Distributive Lags 

model (PARDL) to determine the long-run and short-run relationship between 

remittances and private investment. He concluded that there is a positive 

relationship between remittances inflow and private investment. He further 

indicated that there is a negative relationship between private investment and 

low business freedom in Pakistan, Bangladesh, Nepal, Sri-lanka and India. 

 Okuda Henry (2013) employed the Generalized Method of Moments 

(GMM) estimation method to determine the effect of remittance inflows on 

domestic investment in sub-Saharan Africa. The conclusion drawn from the 

study is that remittances crowd out domestic investment in Sub-Saharan 

Africa, such that a 10% increase in remittances from emigrant workers led to a 

20.9 % decline in domestic investment in sub-Saharan Africa. 

 Anupam Das (2009) conducted a comparative study of the effect of 

remittance inflows and grants on capital formation and economic growth in 

Arab states. The data used in the study comprises of four countries receiving 

remittances from oil-rich Arab states. It is revealed that except Bangladesh, 

remittances have no relationship with investment. However, grants are 

positively related to investment in Pakistan and Syria, an inverse correlation 

with investment in Egypt and no effect in Bangladesh.  

 Using the system GMM methodology, Kondongo and Ojah (2016) 

indicate that remittances inflows positively influence the industrial sector‟s 

value addition and adversely affect services sector‟s value addition; and that 
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remittances flows are negatively related to the industrial sector but positively 

related to the services sector. 

Infrastructure and Private Investment 

 Marbuah and Frimpong (2010) utilize the correction techniques within 

an Autoregressive Distributed Lag (ARDL) framework to explore the factors 

that affect private investment in Ghana.  The results of the study indicated 

that, in the short-run, private investment is positively related to public 

investment in infrastructure, inflation, real interest rate, openness, real 

exchange rate and a regime of constitutional rule. However, in the long run, 

real output, inflation, real interest rate, openness and real exchange rate 

positively affect private investment while external debt adversely affect 

private investment. He suggested that provision of infrastructure by 

government should be of priority. 

 Asante (2000) utilizes time series analysis coupled with cross-sectional 

analysis to investigate the determinants of private investment in Ghana. The 

study found out that public investment in infrastructural projects, real interest 

rate and real exchange rate had a statistically positive effect on private 

investment in Ghana but political instability and growth rate of real GDP had a 

negative relationship with private investment in Ghana. He recommended that 

the government should developed infrastructure to promote private investment 

in Ghana. His results could have improved if he had employed the Error 

Correction Model (ECM) instead of the static OLS. 

 In a related study, Molapo and Damane (2015) utilized the 

Autoregressive Distributed Lag (ARDL) framework to explore the 

determinant of private investment in Lesotho over the period 1982–2013. 
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They found a positive public-private investment relationship level confirming 

the “crowding-in” effect of public investment on private investment. Their 

Granger causality test shows a bidirectional causality between public 

investment and private investment and recommended the government to 

laying down infrastructure to crowd in private investment in Lesotho. 

 Akpalu (2002) tried to fill the gap in the literature by employing annual 

time series data from 1970–1994 to investigate the determinants of private 

investment. Using the Engle-Granger Two Step procedure and the Johansen 

multivariate test, the study indicated that public investment in infrastructure 

crowd-out private investment. He also found significant negative relationship 

between cost of capital and private investment in both the short and long run. 

 With regards to Nigeria, Kanu (2015) investigated the relationship 

between capital expenditures and gross fixed capital formation by using the 

Vector Auto Regression technique as well as Granger causality tests. The 

results of the study revealed a negative significant relationship between capital 

expenditure and Gross Fixed Capital Formation in Nigeria. 

Summary 

 This chapter dealt with literature (theoretical and empirical) on the 

effects of remittances and infrastructure on private investment and other 

concepts centering on private investment in Ghana. The study realized that the 

empirical literature reviewed had different results. The varying results can be 

attributed to the fact that most of these studies were multi-country studies and 

largely grounded on aggregate or gross investment but gross investment is 

composed of public and private investments. This indicates that findings from 

multi-country studies cannot be directly applied to specific countries like 
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Ghana since findings from these studies may not accurately and adequately 

reflect the specific country‟s experience. Also, empirical evidence and theory 

has revealed that both public and private investments are influenced by 

different factors .(Matsila, 2014; Aizenman & Marion, (1999). But these 

studies failed to disaggregate gross investment into public and private 

investment, as such disaggregation is paramount in identifying appropriate 

policy mixes targeted at stimulating private investment and this impacted on 

the validity of their results. 

 Finally, from the empirical literature reviewed, it was indicated that no 

specific study has looked at the joint effect of remittances and infrastructure 

on private investment in Ghana. Hence, this study will fill the gap by 

examining the joint effect of remittance and infrastructure on private 

investment in Ghana. 
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CHAPTER THREE 

RESEARCH METHODS 

Introduction 

 This chapter specifically outlines the detailed description of the 

research design adopted for the study, theoretical and empirical specification 

of the model that capture the relationship between remittances, infrastructure 

and private investment. It also includes definition, measurement and 

justification of the variables in the model, data source, and estimation 

technique. The chapter also focuses on the estimation technique with emphasis 

on the stationarity test, cointegration test using the bounds test approach, 

Granger causality test, the Autoregressive Distributed Lag model, and finally, 

how the model was estimated using the ARDL procedure. 

Research design 

 According to Harwell (2011), the research design of the study reflects 

the research process in entirety ranging from conceptualizing a problem to the 

literature review, research questions, methods and conclusions. The study was 

situated within the context and assumptions of positivist philosophy which 

support the use of quantitative method. The fundamental assumptions of the 

positivist philosophy is that as knowledge is objective externally, researchers 

take strictly neutral and detached positions towards the phenomenon under 

investigation and it ensures that personal biases of the researcher do not 

influence outcome of the study. The positivist also believes that reality is 

stable and can be observed and described from an impartial viewpoint without 

interfering with the phenomena being studied (Levine, 1997).  
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 The three main reasons for Social Science research as identified by 

Babie (2013) includes: exploratory, descriptive and explanatory. According to 

her, the exploratory research is conducted because a problem has not been 

clearly defined and the results are neither very useful for decision making by 

themselves nor generalization to the population at large, however, they 

provide significant insight into a given situation. The descriptive research also 

has its objective to describe things and answers the question “who‟‟ but there 

are always restrictions to that especially where one variable affects another 

and there are often data limitations and the need to make a decision within a 

short period of time. 

  Finally, Maxwell and Mittapalli (2007) indicated that explanatory 

research has traditionally been quantitative in nature and implies an intention 

to explain, rather than simply describe the phenomenon being studied. Ideally, 

the research design for a study can be quantitative or qualitative. Whereas 

qualitative research hinges on discovering and understanding the perspective, 

experiences and thoughts of participants–that is explores the meaning, purpose 

or reality (Haitt, 1986), the quantitative research method makes an effort to 

maximize objectivity, reliability and generalizations of research findings and 

are usually interested in predictions (Guba, Lincoln, & others, 1994). The 

study adopted the quantitative approach for the data analysis since this 

approach is widely described as deductive in nature where the conclusions 

from tests of hypothesis lead to general inferences about characteristics of the 

population. Guba and Lincoln (1994) further opined that quantitative research 

is characterized as assuming there is a single “truth” that exists independent of 

human perception. The study seeks to determine the direction of causality 
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between remittances, infrastructure and private investment and also examine 

the effects of remittances and infrastructure on private investment in Ghana. 

 The hypotheses of the study were either rejected or confirmed based on 

the quantitative and econometric methods. The internal validity of the study 

was attained when the study produced a single unambiguous explanation for 

the relationship between remittances, infrastructure and private investment 

indicators employed in the study whiles the external validity deals with the 

generalization of the findings of the research which concerns whether or not 

the findings of the study can be applied to a comparable unit of analysis or 

other countries. With the positive philosophy approach, the results of this 

study are objective to explain the relationship for Ghana. 

Theoretical model 

 There are a lot of models used in the literature to analyze the 

determinants of investment. The study adopted the Flexible Accelerator model 

of investment which is widely employed in most empirical research in 

developing countries (Ouattara, 2004). The accelerator principle is most 

appropriate for developing countries as a result of institutional and structural 

factors present in most developing countries such as less developed financial 

markets, foreign exchange constraints and other market imperfections (Blejer 

& Khan, 1984). The theoretical model for the study is similar to Erden and 

Holcombe (2005) gross investment function with some modifications. The 

Flexible Accelerator model removes one of the major drawbacks of the simple 

accelerator principle that the capital stock is optimally adjusted without any 

time lag. Hence, there are lags in the adjustment process between the level of 

output and the level of capital stock.  
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 The Model begins with the assumption that the desired capital-output 

of a firm is constant. This implies that the desired capital stock of any period is 

proportional to the level of output in time t, which is given by: 

  
                                                                       (10)                                                   

  Where   
    desired capital stock by the private sector in period t,    

desired capital-output ratio,  and      output at period t 

 From equation (10), the existence of technical constraints and other 

issues such as the time to plan, decide and build new capital will not permit 

the actual stock of private capital to adjust completely to attain the desired 

level. Hence, according to Salmon (1982), through one period quadratic 

adjustment, we can introduce the dynamic structure of the private capital 

behavior as follows: 

       
    +                 

     = 0                                       (11) 

Where     actual private capital stock. The first term shows the cost of 

disequilibrium, and the second term the cost of adjusting toward equilibrium.  

 We then minimize equation (11) respect to    to get the partial adjustment 

mechanism. 

        
                                                                      (12) 

Where                 
  is the desired capital stock,     is actual capital 

stock in the current period, and    is the coefficient of adjustment, such 

that      .  

From equation (12) investment is, thus, proportional to the gap between the 

desired capital and actual capital of a firm and defined conventionally as: 

                                                                                 (13) 
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Where                           be proxy for capital stock, 

  depreciation rate of private capital stock. 

We simplify equation (13) as follows: 

                                    (14) 

                                         (15) 

We then simplify equation (15) in a standard lag-operator notation as: 

                                         (16) 

                                          (17) 

      [        ]                         (18)                                                    

Where   is the lag-operator 

We can write equation (18) in a steady state as: 

     
  [        ]  

                                                               (19)                                                      

Re-specifying (13) using              
                          (20)  

Where                    

We then augment equation (20) by assuming that remittances, infrastructure, 

their interaction term and other macroeconomic variables affect the speed of 

adjustment. Therefore: 

     
 

             
                                               

(21) 

Where     intercept,      Remittances,        Infrastructure, 

           interaction of remittances and infrastructure and      

Vector of control variables. 
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Putting (21) into (20) and rearrange gives 

             
                                

                 (22) 

Where                    

Putting equation (10) into equation (19) gives: 

     
  [        ]  

                                                  (23) 

Putting equation (23) into equation (22) and rearranging yields the dynamic 

private investment equation. 

         [        ]  
                       

                                                                (24) 

Empirical Model Specification 

 If we let                               and assume linearity 

in the relationship, the functional form of (24) which gives us the long-run 

equilibrium equation (cointegration) can be written as 

                                                 

                                       (25) 

Where      is private investment,     is personal remittances,     is 

domestic savings,    is real interest rate which measures the user cost of 

capital ,     measures the Gross Domestic Product Growth ,   measures 

trade openness,        is external debt,            is the interaction 

term which measures how infrastructure will direct remittances into private 

investment. The coefficients      ,                   are the parameters of 

the respective variables in the model,      is the constant term,    is the error 
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term and   represents time. All the variables in equation (25) have their values 

in logs except Gross Domestic Product Growth, real interest rate and trade 

openness. 

Definition, Measurement of Variables and Expectations of Signs 

  The following measurement and operational definitions were used for 

the variables being examined to achieve the purpose of this study. The 

variables included in the study are real interest rate, external debt, GDP 

growth, remittances, government capital expenditure as a proxy for 

infrastructure, trade openness, domestic savings, and gross fixed capital 

formation (private sector) as a proxy for private investment. The choice of the 

variables was based on existing literature, economic theory, available data as 

well as their significance to the study. The rationale for the expected signs of 

the respective coefficient of the variables is explained in the description of the 

variables below. 

Gross Domestic Product Growth (GDPG) 

 GDP measures the final value of all goods and services produced 

within a country usually a year. The GDPG tells us how fast a country‟s 

economy is growing by comparing real GDP from one year/quarter to the 

next. The growth of GDP provides an indication about the investment 

opportunities open to the economy. In an economy with a high real growth, it 

has the potential increase in profit and this induces investors to make more 

investment.  Konor (2014) indicates that GDPG enhances private investment. 

In this study, we expect a positive relationship between GDPG and private 

investment. 
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Remittances 

 This is broadly defined as personal monetary transfers that migrant 

workers make to their relatives back in their country of origin (IOM, 2009). It 

can be in the form of migrants‟ salaries and wages earned in the host countries 

transferred to the home country. Remittances are more effective in raising 

private investment in the recipient countries. It can also increase private 

investments by alleviating credit constraints in a country. Singh, Lee and 

Haacker (2009) indicated that remittances could enhance private investment 

by minimizing the volatility of consumption. 

Trade openness 

 Trade openness is defined as the extent to which nationals and 

foreigners can undertake trade without artificial costs (Government imposed 

cost) as well as delays and uncertainty. This is mostly calculated as export plus 

import divided by GDP. However, this conventional method has been 

criticized as being one-dimensional measure of trade openness which focuses 

only at the relative position of a country‟s trade performance compared to its 

domestic economy. Other weaknesses are possible effects of resource 

endowment, size of economy, technology and the level of trade restrictions 

(Cantah, Brafu-Insaidoo, Wiafe, & Adams, 2016). Therefore, this study will 

employ the Composite Trade Intensity (CTI) which captures the combination 

of Trade intensity (TI) and Relative World Trade Intensity (RWTI) as a 

measure of trade openness as suggested and adopted by Squalli and Wilson 

(2006). Squalli and Wilson derived the CTI index which combines TI and 

RWTI as follows: 

    
 

 
[        ]      (26) 
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Where     is the Composite Trade Intensity,    is the exports of a country of 

interest in this study ,    is imports,      is gross domestic product of a 

country of interest, and n is the sample of countries considered in the study.   

is equal to one since this study is country–specific study. 

   The use of the new measure (CTI) overcomes the drawback of the 

conventional method since it captures both dimensions of trade openness that 

is TI and Relative World Trade Intensity (RWTI). Bibi, Khan and Bibi (2012) 

asserted that trade openness helps in creating more chances for net flow of 

capital out of the economy, hence, it negatively affects private investment. 

Trade openness makes domestic countries have access to international market 

and also prepares suitable conditions for multiple countries to invest in these 

countries. Trade openness in this study is expected to be either positively or 

negatively related to private investment.  

Infrastructure 

 Infrastructure is generally taken to mean a country‟s public capital. It 

comprises community buildings such as hospitals and schools; transport nodes 

of airports, seaports, rail and road networks; utility services such as water, 
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power and waste services. Capital expenditure is used as a proxy for 

infrastructure in this study. Capital expenditures are outlays by government on 

infrastructure. Governments view capital expenditure as the means to attract 

substantial private sector investment. Molapo and Damane (2015) indicated 

that public capital expenditure enhances private investment since government 

provision of basic infrastructures such as roads, energy and telecommunication 

create conducive environment for investment. Infrastructure is expected to be 

positively related to private investment in this study. 

Real Interest rate 

 This is an important factor in any investment decision by the private 

sector. This is the rate of interest which is adjusted for either current or 

expected inflation. The user cost of capital (real interest rate) was normally 

considered by the Neo-Classical Economists. The effect of real interest rate on 

private investment is expected to be either positive or negative. A higher real 

interest rate means a high cost of capital, hence, a decrease in private 

investment. Kaputo (2011) indicated that real interest rate has a significant 

negative effect on private investment in the long-run. On the other hand, a 

lower rate of interest will encourage private economic agents to undertake 

investment activities as a result of low cost of borrowing investment funds. 

However, according to the McKinnon-Shaw complementarity hypothesis, 

there is a positive relationship between the real interest rate and private 

investment. For instance, in Nigeria, Agu (2015) asserted that real rate of 

return on bank deposits has a significant positive effect on investment. In this 

study, real interest rate is expected to be negatively related to private 

investment. 
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Domestic savings 

 This is computed as GDP less final consumption expenditure. Investors 

can borrow such domestic savings or use their own savings to finance their 

investment. Hence, when domestic savings increases, it is expected that 

private investment will also increase as more funds will be available for 

investors with the assumptions that funds borrowed directly, go into 

investment. Therefore, the coefficient of domestic savings is expected to have 

a positive relationship with private investment. 

External Debt 

 This refers to the part of the country‟s debt that was borrowed from 

foreign lenders including governments, international financial institutions and 

commercial banks. External debt plays an important role in the determination 

of the level of private investment in country. Empirical works have suggested 

that too much dependence on external debt can adversely affect private 

investment (Naa-Idar, Ayentimi, & Frimpong, 2012; Ezeabasili & Nwakoby 

2013). Also, an increasing debt service may cause a rise in government‟s 

interest bill and budget deficit as a result. External debt is used to determine 

the macroeconomic performance on the level of private investment. External 

debt is expected to inhibit private investment. 

Estimation techniques 

 For us to understand the relationship between remittances, 

infrastructure and private investment, time series modeling is employed. There 

are several procedures to be undertaken initially in times series modeling to 

determine the regression model to be estimated in order to achieve the stated 

objectives of the study. Below are some of the procedures. 
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Unit roots test 

 The unit root test is used to test for the stationarity of each of the 

variables included in the model. Time series data are likely to be non-

stationary in the level forms and that regression with non-stationary times 

series generate spurious regression. Spurious regression occurs when the 

regression results reveal a highly and statistically significant relationship 

among the variables when in actual sense, no relationship exists. A time series 

is stationary if its statistical properties such as the mean and variance are 

constant over time and the covariance only depends on the gap between the 

two periods and not on the exact time at which the covariance is calculated 

(Gujarati, 2003). If the series is stationary, then it has no unit root. To avoid 

the estimated coefficients from being spurious, we employ the Augmented 

Dickey-Fully (ADF) and the Phillip-Perron (PP) test. The equation to be 

estimated with the ADF is as follows: 

               ∑           
 
                                                 (32) 

Where    is a pure white noise error term, and   is the first difference 

operator,    denoting the series at time t,          are the parameters to be 

estimated. 

The null and the alternative hypothesis for the test is given by: 

                  Has unit root 

                 Has no unit root 

 Therefore, the series is stationary if the t statistics is more negative 

than the critical values, otherwise, we fail to reject the null hypothesis and 

conclude that the series is non-stationary, meaning it has unit root. The ADF 
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test does not take into consideration heteroskedasticity and non-normality and 

unable to discriminate between stationary and non-stationary series which are 

associated with high degree of autocorrelation. Hence, the PP is adopted to 

deal with this problem. The PP suggested a non-parametric test as an 

alternative to the ADF test. The PP uses non-parametric methods to adjust for 

serial correlation and endogeneity of the explanatory variables which prevent 

the loss of observation implied by the ADF test. One advantage of the PP test 

over the ADF test is that the PP test is robust to general forms of 

heteroskedastic in the error term. The PP test involves fitting the regression: 

                     (33) 

The null hypothesis is     against the alternative     

Therefore, in this study, both the ADF and the PP test are used to check for 

stationarity. 

Granger Causality Test 

 The first objective of the study is to determine the causality between 

remittances and private investment and between infrastructure and private 

investment in Ghana. Granger causality test was carried out to achieve this 

objective. Granger causality is a statistical hypothesis test used in determining 

whether one series is useful in forecasting the other. Hence, the Granger 

causality deals with the track of variables under consideration. Also, if 

cointegration exists between two variables, then Granger causality indicates 

that there must be either unidirectional or bidirectional Granger causality 

between these variables in the long-run. The null hypothesis is that the 

variable does not Granger cause the other variable. For instance, if event 
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remittances happen before event private investment, then it is likely that 

remittances are causing private investment (that is if remittances Granger 

cause private investment then changes in remittances should lead to a change 

in private investment). We are dealing with multilateral causality since there 

are several variables in the study. 

  To determine the causality in the presence of cointegrating vectors, the 

Granger causality is conducted based on the following: 

       ∑          ∑                      
 
   

 
              (34)                   

       ∑          ∑                      
 
   

 
                (35)                        

Where    and     are the non-stationary dependent and independent 

variables, ECT is the error correction term,     and     are the speed of 

adjustment and   is the optimal lag order. 

To find out whether the independent variable (X) Granger-cause the 

dependent variable (Y) in equation (34), the joint significance of the lagged 

dynamic terms is examined by testing the null hypothesis: 

  :      , implying the independent variable (X) does not Granger-cause 

the dependent variable (Y), against the alternative hypothesis that 

  :      , implying the independent variable (X) Granger-cause the 

dependent variable (Y). 

 Similarly, to find out whether the independent variable (Y) Granger-

cause the dependent variable (X) in equation (35), the joint significance of the 

lagged dynamic terms is examined by testing the null hypothesis: 
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  :      , implying the independent variable (Y) does not Granger-cause 

the dependent variable (X), against the alternative hypothesis that 

  :      , implying the independent variable (Y) Granger-cause the 

dependent variable (X) 

 The standard F-statistics provides four possibilities: Firstly, we reject 

the null hypothesis in equation (34) but failing to reject the null hypothesis in 

equation (35) at the same time implies unidirectional causality running from X 

to Y. Secondly, a rejection of the null hypothesis in equation (35) but at the 

same time, failing to reject the null hypothesis in equation (34) implies 

unidirectional causality running from Y to X. Thirdly, a simultaneous rejection 

of the two null hypothesis implies bidirectional causality. Finally, a 

simultaneous failure to reject the two null hypothesis implies no causality 

between the variables under consideration. 

Choice of Estimation Technique 

 There are a lot of co-integration techniques such as the Johansen 

(1995) full information maximum likelihood procedure, Engel and Granger 

(1987) procedure, Phillips and Hansen‟s (1990) fully modified OLS procedure 

and a current procedure developed by Pesaran and Smith (2001) known as the 

bounds testing procedure. To achieve the objectives, the study adopted the 

bounds testing approach to co-integration in the ARDL framework and the 

reasons are outlined as follows. 

Autoregressive Distributed Lag (ARDL) Approach to cointegration 

 Some of the co-integration procedures above, such as the Engel and 

Granger (1987) procedure have been criticized for the inability to test 

hypothesis concerning the estimated coefficients in the long-run relationships 
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and small sample bias as a result of the exclusion of the short run dynamics. 

Even though the Phillips and Hansen‟s (1990) method deals with this 

shortfalls, their procedure also requires all the variables in the model to be 

integrated of order one (that is I(1)). However, the ARDL procedure has some 

advantages over these techniques. 

 Firstly, the ARDL cointegration procedure is relatively more efficient 

in small sample data sizes as is the case in this study. This study covers the 

period 1984–2017 inclusive. Thus, the total observation for the study is 34 

which is relatively small. 

 Secondly, the ARDL procedure does not require the pretesting of the 

variables included in the model to establish their order of cointegration as 

compared with other techniques such as the Johansen approach. It is 

applicable irrespective of whether the variables in the model are I (0), I (1) or 

mutually cointegrated. Nevertheless, the procedure will crash when the 

variables are integrated of order two (that is I (2)). The ARDL approach can 

also facilitate the simultaneous testing for both the short and long-run 

relationships.  

 Most empirical literature has raised the issue of endogeneity resulting 

from potential reverse causality between remittance inflows and private 

investment. For instance, while remittances may stimulate private investment 

in Ghana, the level of private investment in Ghana may also influence the 

amount of remittances remitted in Ghana. Also, it is theoretically plausible 

that a rise in private investment could influence migrants to increase their 

inflows to finance the investment opportunity (Bjuggren et al., 2010). 
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 Therefore, the choice of the ARDL procedure was largely due to the 

possible endogeneity problem and order of integration of the variables since 

the ARDL approach has the ability to eradicate any problems of 

autocorrelation and endogeneity in the estimated model. The study used a 

combination of I (0) and I (1) variables hence the appropriate procedure is the 

ARDL procedure. The general autoregressive (AR) model of order p, in   : 

         ∑   
 
                                                                        

(36) 

With      representing (k + 1) – a vector of intercept (drift), and     denoting 

(k + 1) – a vector of trend coefficients. 

Cointegration Test 

  The study employed time series models due to the dynamics inherent 

in such models which take care of the expectational factors when modelling. 

Therefore, we needed to conduct a cointegration test if all the regressors are 

stationary. The cointegration analysis allows us to check for the long-run 

relationship among the variables included in the private investment model. 

The series are cointegrated, if they exhibit a well-established long run 

relationship or a common trend. That is if we consider two times series, X and 

Y that are non-stationary, we will expect that a linear combination of the two 

variables would also be non-stationary. In order to avoid the problem of non-

stationary, it is necessary to make use of the first differenced data. Several 

methods are available for conducting the cointegration test. The most common 

used methods include the residual based Engle-Granger (1987) test, Johansen-

Juselius (1990) test and the maximum likelihood-based Johansen (1995). This 
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remains the technique of choice for many researchers who assert that this is 

the most accurate method to apply for series integrated of order one (that is I 

(1)) and generally requires larger observation variables. However, the number 

of observations employed in the study will not permit us to use Johansen-

Juselius test. The study employed the bounds test procedure to test for the 

presence of long-run relationship among the variables. 

Bounds Testing Procedure 

 This bounds testing approach has some econometric merits over other 

cointegration methods. The bounds test is applicable irrespective of whether 

variables are either I (1), purely I (0), fractionally integrated meaning it does 

not require pre-testing of the series to determine their order of integration. 

Also, it is applicable in small samples. The ARDL bounds testing approach is 

to estimate equation (36) by ordinary least squares (OLS) in order to test for 

the existence of a long-run relationship among the variables by conducting an 

F-test for the joint significance of the coefficients of the lagged levels of the 

variables. This is done by restricting the coefficients of the lag values to zero. 

That is specified as: 

     =     =                   

                                

 Two asymptotic critical values bounds provide a test for 

cointegration when the independent variables are I(d) (where 0≤d≤1): a lower 

value assuming the regressors are I (0), and an upper value assuming purely I 

(1) regressors. The null hypothesis of no long-run relationship can be rejected 

irrespective of the orders of integration for the time series if the F-statistic is 
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above the upper critical value. Conversely, if the F-statistic falls below the 

lower critical value the null hypothesis cannot be rejected. Finally, if the 

statistic falls between the lower and upper critical values, the result is 

inconclusive and depends on whether the underlying variables are I(0) or I(1). 

This necessitates the testing for unit root on the variable under investigation 

(Pesaran & Pesaran, 1997). The approximate critical values for the F-test can 

be obtained from Pesaran and Pesaran (1997, p.478). However, given that 

Pesaran‟s critical values are based on simulated large sample size, this study 

will use the critical values developed by (Narayan, 2004) since it is more 

appropriate for small samples. 

 Once the existence of long run relationship among the variables in 

the model is established, the ARDL methodology estimates number     

        of the regressors where   the maximum number of lags and k is the 

number of the variable in the equation (Shrestha and Chowdhury, 2005; 

Pesaran and Pesaran, 1997). The orders of lags of the ARDL models are 

selected using, either, Schawrtz-Bayesian Criteria, Akaike‟s Information 

Criteria, the    criteria or the Hannan and Quinn criteria. The SBC uses the 

smallest possible lag length and is considered as most parsimonious model 

whereas the AIC chooses the maximum necessary lag length (Shrestha & 

Chowdhury, 2005). 

 In the next stage of the ARDL bounds approach, once cointegration 

is established, the conditional ARDL (p, q1, q2, q3, q4, q5, q6, q7 q8), the 

long-run model of an expression of the relationship between remittances and 

infrastructure (REMINFRA) interaction and private investment (PINV) from 

equation (25) is expressed in an ARDL model in equation (37)   
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                ………………………. (37)     

 This is followed by the estimation of the short-run parameters of the 

variables with the error correction representation of the ARDL model. The 

speed of adjustment is determined by the application of the error correction 

model. The unrestricted ARDL error correction representation is estimated 

when there exists a long-run relationship as: 

            ∑   
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                                                                                (38)                                                                         

 Where the short-run dynamics are the coefficients, while   is the speed 

of adjustment to long-run equilibrium following a shock to the system and 

       is the error-correction term, the residuals from the cointegration 

equation lagged one period is given by:  

                ∑   
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                                                                                                (39  
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 Once the variables are cointegrated, their dynamic relationship can be 

specified by an error correction representation as argued by Engle and Granger 

(1987) in which an error correction term (ECT) computed from the long-run 

equation must be incorporated in order to capture both the short-run and long-

run relationships. The error correction term indicates the speed of adjustment 

to long-run equilibrium in the dynamic model. In other words, the magnitude 

of the ECT shows how quick the variables converge to equilibrium when they 

are disturbed. The ECT is expected to be statistically significant with a 

negative sign. The negative sign indicates that any shock that occurs in the 

short run will be corrected in the long-run. The larger the coefficients of the 

error correction term in absolute terms, the faster the convergence to 

equilibrium. 

 To ascertain the appropriateness of the ARDL model, diagnostic and 

stability tests are conducted. The diagnostic test examines the serial 

correlation, functional form, normality and heteroskedasticity associated with 

the selected model. It is important to conduct a stability test as opined by 

Pesaran and Pesaran (1997), we employed the cumulative sum (CUSUM) and 

cumulative sum of squares (CUSUMSQ) to test the stability of the parameters. 

The CUSUM and CUSUMSQ statistics are updated recursively and plotted 

against the break points. The null hypothesis of stable coefficients in a given 

regression cannot be rejected if the plots of the CUSUM and CUSUMSQ 

statistics stay within the critical bounds of 5 % significance level. 

Data Source 

 The data used in the study were mainly secondary data collected for 

the period 1984 to 2017 consisting of 34 annual observations for each 
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variable. Annual time-series data on GDPG, trade openness, remittances, 

domestic savings, external debt, gross fixed capital formation (private sector) 

were obtained from the World Development Indicators and the IMF‟s 

International Financial Statistics. Government capital expenditure, as a proxy 

for infrastructure, and real interest rate were sourced from Institute of 

Statistical, Social and Economic Research (ISSER) of Ghana and Bank of 

Ghana respectively. 

Summary 

 The methodological framework suitable for the study was developed 

and presented in this chapter. The model was developed from the accelerator 

principle of investment and follows earlier empirical works. The study 

employed annual data from 1984 to 2017 on gross fixed capital formation 

(private sector), remittances, infrastructure, external debt, Gross Domestic 

Product growth, domestic savings and real interest rate, trade openness. The 

stationarity test was carried out using the ADF and PP. Moreover, the study 

adopted ARDL econometric methodology for cointegration introduced and 

popularized by Pesaran et al., (2001) to obtain both the short and long-run 

estimates of the variables involved. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

Introduction   

  The estimated results of the study are presented in this chapter. The 

results of the descriptive statistics of the relevant variables, both Augmented 

Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests, Granger-

causality test and Autoregressive Distributed Lag (ARDL) approach to 

cointegration test are presented and discussed. These results are discussed in 

relation to the various hypotheses of the study. 

Descriptive statistics  

 The study computed the descriptive statistics of all the relevant 

variables involved. These descriptive statistics include, the mean, median, 

maximum value, minimum value, standard deviation, skewness, kurtosis, sum, 

sum squared deviation and number of observations. Generally, the descriptive 

statistics of variables are done to check for the distribution of the variables or 

data. A vivid illustration of this statistics is presented in Table 1. 
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Table 1- Summary Statistics of the Variable 

 

Note: Std. Dev. represents Standard Deviation while Sum Sq. De. represents Sum of Squared Deviation. 

Source: Author‟s estimate using Eviews  9.0.

 PINV  REM INFRA EXDEBT RIR T0 GDPG REMINFRA DS 

 Mean  5.12E+09  5.72E+08  1.55E+09  7.07E+08  24.45  0.36  2.72  3.04E+18  1.83E+09 

 Median  3.97E+08  37958400  1.46E+08  2.71E+08  23.83  0.37  2.01  5.78E+15  5.52E+08 

 Maximum  2.63E+10  4.98E+09  7.68E+09  3.83E+09  45.00  0.58  11.28  3.28E+19  8.11E+09 

 Minimum  1029600.  600000.0  399100.0  32000000  12.500 0.09  0.543  5.90E+11  80707094 

 Std. Dev.  8.59E+09  1.16E+09  2.25E+09  1.11E+09  9.17  0.13  2.14  6.97E+18  2.49E+09 

 Skewness  1.52  2.25  1.33  1.90  0.83 -0.31  2.30  2.77  1.42 

 Kurtosis  3.66  7.72  3.52  5.11  3.02  2.16  8.92  11.10  3.35 

 Jar-Bera  13.73  60.28  10.38  26.85  3.95  1.53  79.51  136.43  11.58 

 Probability  0.00  0.00  0.01  0.00  0.138  0.47  0.00  0.00  0.00 

Sum-sq.dev  1.74E+11  1.94E+10  5.25E+10  2.40E+10  831.17 12.16  92.37  1.03E+20  6.22E+10 

Dev.  2.43E+21  4.41E+19  1.67E+20  4.05E+19  2773.26  0.52  150.74  1.61E+39  2.05E+20 

Observations 34 34 34 34 34 34 34 34 34 
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 A total number of 34 observations was used in conducting the 

descriptive statistics of the relevant variables employed in the study as 

depicted in Table 1. It was found that all the variables have positive average 

values (means). It can also be observed from Table 1 that remittances (REM), 

Gross Domestic Product growth (GDPG), domestic savings (DS), the 

interaction term between remittances and infrastructure (REMINFRA), private 

investment (PINV), infrastructure (INFRA) and External debt (EXDEBT) are 

positively skewed implying that the majority of the values are less than their 

means but only trade openness (TO) was found to be negatively skewed. All 

the variables are measured in US$ dollars. 

 The results indicate that the mean of private investment is 5.12E+09 

with a median of 3.97E+08. The maximum level of investment is 2.63E+10 

with a minimum of 1029600. The standard deviation suggests that the 

deviation from the mean by the variables is 8.59E+09. Infrastructure denoted 

by INFRA has a mean of 1.55E+09 with a median of 1.46E+08. The 

maximum and the minimum level of INFRA are 7.68E+09 and 399100.0 

respectively for the estimation period. The standard deviation which indicates 

on the average, the deviation of the observed value from the mean by 

2.25E+09. 

 Remittances (REM) has a mean of 5.72E+08 and ranges from 600000 

to 4.98E+09 which implies that remittances has been on the increase relatively 

from 1984 to 2017 with a median of 37958400. However, it has standard 

deviation of 1.16E+09, which indicates that the observed values deviate on 

average from the mean by 1.16E+09.  
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 The mean of REMINFRA (the interaction between remittances and 

infrastructure) is 3.04E+18 and a median of 5.78E+15. The maximum and 

%minimum value of REMINFRA are 3.28E+19 and 6.97E+18 respectively. It 

is 6.97E+18 dispersed from its mean. The skewness suggests that the variables 

are skewed to the right. Thus, most of the observation fall above the mean.  

 Domestic savings has a mean of 1.83E+09 with a median of 5.52E+08 

for the study period. The lowest value of domestic savings is 80707094 while 

the maximum value is 8.11E+09. However, it has a standard deviation of 

2.49E+09 implying that, on the average, the observed values of the index 

deviate from the mean by 2.49E+09 and it is positively skewed.  Moreover, 

trade openness (TO) average about 0.36 for the period of study with a median 

of 0.37. Trade openness ranged from 0.09 to 0.58. The spread of trade 

openness is however, not too wide with about 0.13 standard deviation from the 

mean and is normally distributed considering the Jarque-Bera statistics. 

 External debt has its highest value of 3.83E+09 and least value of 

32000000 for the study period. The statistics also show that, the mean of 

external debt is 7.07E+08 and a median of 2.71E+08. It deviates from its mean 

by 1.11E+09 and it is positively skewed. 

 Real interest rate has it maximum value of 45.00 and a minimum of 

12.50 for the study period. The mean and the median of real interest rate are 

24.45 and 23.83 respectively. Real interest rate is dispersed from its mean of 

about 9.17 standard deviation and is normally distributed considering the 

Jarque-Bera statistics. 

 Finally, Gross Domestic Product growth, which is represented by 

(GDPG) has a mean of 2.72. Gross Domestic Product ranges from 0.54 to 
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11.23 with a median of 2.00 and is positively skewed. It is evident from the 

summary statistics displayed in Table 1 that most of the variables under 

estimation are positively skewed based on the skewness. 

Unit Root Test Results  

  The study employed the ADF and the PP test with intercept option 

only and intercept and trend option to test the stationarity of each variable.  It 

is however important to perform this test to verify that the variables are not 

integrated of an order higher than one. The purpose is to ascertain the absence 

or otherwise of I (2) variables to extricate the results from spurious regression. 

Thus, in order to ensure that some of the variables are not integrated at higher 

order, there is the need to complement the estimated process with unit root 

tests.  For this reason, before applying the ARDL approach, unit root tests will 

be conducted in order to investigate the stationarity properties of the data 

although the ARDL approach does not require the pretesting of the variables 

for unit roots. As a result, the ADF and PP tests were applied to all the 

variables in levels and in first difference in order to formally establish their 

order of integration. To be certain of the order of integration of the variables, 

the test was conducted with intercept and time trend in the model.  

 The optimal number of lags included in the test was based on 

automatic selection by Schawrtz-Bayesian Criteria (SBC), Akaike Information 

Criteria (AIC) the criteria or the Hannan and Quinn (H-Q) criteria. The results 

of ADF and PP test for unit root with intercept and trend in the model for all 

the variables are presented in Table 2 and Table 3 respectively. The null 

hypothesis is that the series is non-stationary or contains a unit root.  
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Table 2- Results of Unit Root Test: ADF Test 

Variables  Levels  First Difference 

 Intercept Intercept + Trend Intercept Intercept +Trend 

LNDS -0.51 -3.06 -8.43*** -8.38*** 

INFRA -1.93 -2.63 -4.10*** -4.10*** 

LNREM -0.35 -3.67** -5.87*** -4.12*** 

REMINFRA -0.39  4.01** -5.64*** -5.54** 

GDPG -3.34** 3.69** -7.87*** -7.74*** 

LPINV -1.17 -3.15 -8.37*** -8.43*** 

RIR -.65 -1.96. -5.78*** -5.72*** 

EXDEBT -0.73 -2.20 -5.60*** -5.53** 

TO -2.10 -2.60 -5.49*** -5.49*** 

Note: ***, **, * indicates the rejection of the null hypothesis of non- stationary at 1%, 

5%, 10% level of significance respectively. 

Table 3- Results of Unit Root Test: PP Test 

Variables  Levels  First Difference 

 Intercept Intercept + Trend Intercept Intercept +Trend 

LNDS -0.98 -3.07 -9.32*** -9.32*** 

INFRA -1.84 -2.47 -3.91*** -3.89*** 

LNREM 0.433 -3.71** -8.67*** -12.39** 

REMINFRA -0.09 -3.34* 9.82*** 9.54*** 

GDPG -3.45** -3.72** -8.31*** -8.19*** 

LPINV -4.04 -0.10 -6.31*** -8.40*** 

RIR -1.79 -2.07 5.78*** 5.72*** 

EXDEBT -0.71 -2.20 -5.66*** -5.84*** 

TO -2.10 -2.00 -5.49*** -5.53*** 

Note: ***, **, * indicates the acceptance of the null hypothesis of stationarity 

at 1%, 5%, 10% level of significance respectively. 

Source: Author‟s estimate using Eviews 9.0   

   From the unit root test results in Table 2, the null hypothesis of the 

presence of unit root for most of the variables in their levels can be rejected 
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since the P-values of the ADF statistics are statistically significant at any of 

the three conventional levels of significance with the exception of foreign 

direct investment and trade openness at 5% significance level with intercept 

and trend. However, at first difference, the variables become stationary. This 

is because the null hypothesis of the presence of unit root is rejected at 1 % 

significant level for all the estimates. 

 The PP test results for the presence of unit root with intercept and time 

trend in the model for all the variables are presented in Table 3. From the unit 

root test results in Table 3, the null hypothesis of the presence of unit root for 

majority of the variables in their levels can be rejected since the P-values of 

the PP statistics are statistically significant at any of the three conventional 

levels of significance with the exception of foreign direct investment and trade 

openness which were stationary at 5 % significant levels.  

 However, at first difference, the variables become stationary. This is 

because the null hypothesis of the presence of unit root is rejected at 1 % 

significant levels for all the estimates. The PP unit root test results in Table 3 

are in line with the ADF test in Table 2, suggesting that most of the variables 

are integrated of order one, I(1), when intercept and time trend are in the 

model.  

 It is therefore clear from the unit root results discussed above that all 

the variables are integrated of order zero, I(0), or order one, I(1). Since the test 

results have confirmed the absence of I (2) variables, the ARDL methodology 

is used for estimation. 
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Cointegration analysis  

  It is important to test for the existence of long-run equilibrium 

relationship between these variables within the framework of bounds test for 

cointegration. From a statistical point of view, a long-run relationship between 

variables means that those variables move together over time so that short-

term disturbances arising from the long-term trend are corrected. When there 

is a cointegrating relationship between two or more variables, theoretically, 

the implication is that, there exists an error correction mechanism. The error 

correction is the lagged residual of the cointegrating regression. This provides 

information about the speed with which the model returns to equilibrium 

following an exogenous shock. Due to this reason, a significant negative 

coefficient is expected for the error correction term.  

 The F-test which tests the joint null hypothesis that the coefficients of 

the lagged levels are equal to zero was used to determine the long run 

relationship. The essence of the F-test is to determine the existence or 

otherwise of cointegration among the variables in the long run. The F-statistics 

is compared with the lower and upper critical values in Pesaran et al., (2001). 

The lower bound critical value assumes that the explanatory variables are 

integrated of order zero while that of the upper bound assumes that the 

explanatory variables are integrated of order one   

 The results of the computed F-statistics when LPINV is normalized 

(that is, considered as dependent variable) in the ARDL-OLS regression are 

presented in Table 4. 
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Table 4-Bounds test results for cointegration 

Critical Value Bound of the F-statistic: intercept and no trend (case II) 

K  90% Level                           95% Level                          99% Level                          

 I (0)              I (1)              I (0)              I (1)              I (0)              I (1)              

7 1.85              2.85                2.11                   3.15               2.62                    3.77          

Calculated F-Statistics:  

FLPINV 

(LRPINV|LREM,LINFRA,LDS,GDPG,REMINFRA,RIR,LNEXDEBT,TO) 

6.12(0.00) 

*** Note: Critical values are obtained from Narayan (2004), Appendix A1-

A3, pp.26-28; ** denotes statistical significance at the 5% level and K is the 

number of regressors in equations (25).   

 The joint null hypothesis of lagged level variables (i.e. variable 

addition test) of the coefficients is zero is rejected at 5 % significance level as 

depicted in Table 4. This is because the calculated F-statistics for FLPINV (.) 

= 6.12 exceeds the upper bound of the critical value of band (3.15). Therefore, 

the null hypothesis of no cointegration (i.e. long run relationship) between 

investment in Ghana and its determinants is rejected. Hence, there is a long-

run relationship among the variables employed in the study. 

Granger Causality Tests  

 In achieving the first and second objectives of the study, Granger 

causality test was carried out to determine the direction of causality between 

remittances and private investment and between infrastructure and private 

investment. The importance of this test is that if it appears that remittances 

Granger cause private investment then it means that remittances are useful in 

predicting private investment (Stock & Watson, 2007). We employed the 

Pairwise Granger causality test attributed to Engel and Granger (1987) and the 

following results were obtained as depicted in Table 6: In testing for causality 
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between variables, the following outcomes can be expected: a test concludes 

that a variable Granger causes the other when the set of coefficients for the 

two variables are statistically significant. The Akaike information criterion 

(AIC), Hannan-Quinon as well as Final Predictor Error (FPE) determined the 

optimal lag as the residuals derived from the Granger causality test may be 

sensitive to the selection of the lag length. The results for the lag selection is 

displayed below: 

Table 5-VAR lag selection criteria 

Lag LogL LR FPE AIC SC HQ 

              0 -456.7539 NA 569.2172 29.04712 29.41355 29.16858 

1 -267.8402 271.5634* 0.262270 21.24001 24.53792* 22.33317 

2 -180.9541 81.45572 0.146135* 19.80963* 26.03901 21.87449* 

              
*indicates lag order selected by the criterion 

LR: Sequential modified LR test statistics (each test at 5% level) 

FPE: Final prediction error, AIC: Akaike information criterion 

SC: Schwarz information criterion, HQ: Hanna-Quinn information criterion 

Source: Author‟s estimate using Eviews 9.0   

 From the results displayed in the table, lag length 2 was chosen.  
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Table 6-Results of Pair-wise Granger Causality Tests 

Null hypothesis F-Statistics Obs Probability 

REM does not granger cause PINV 30.9976 32 1.E-07*** 

6.E-08*** 

0.0298** 

0.3707 

PINV does not granger cause REM 32.566  

INFRA does not granger cause PINV 4.01473 32 

PINV does not granger cause INFRA 1.02989  

Note: ***, **, and * denote significance level at 1%, 5% and 10% 

respectively. 

 Source: Author‟s estimate using Eviews 9.0 

 Table 6 reports the results for the Granger causality between the 

variable of interest in the study. The null hypothesis of remittances (REM) not 

Granger causing private investment (PINV) is rejected at 1% level of 

significance. This suggests that remittances Granger cause private investment 

in Ghana for the study period; meaning that remittances provide a useful 

ingredient in estimating private investment in Ghana. This confirms the 

assertion that remittance inflows can be viewed as a source of investible funds 

and help to alleviate credit constraints especially in countries where there is 

limited access to credit. The relaxation of credit constraints would stimulate 

private investment thus economic growth as argued by Dustmann and 

Kirchamp (2001). Paolo-Giuliano and Ruiz-Arranz (2005) also opine that 

remittances can bridge the gap caused by the inadequate access to credit 

thereby promoting investment. The findings further confirmed Adams and 

Cuecuecha‟s (2010) view that remittances have the capacity to enhance human 
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and capital investment levels in the recipient economies in their study in 

Indonesia between the period of 2000 and 2007.  

 Similarly, the null hypothesis that private investment (PINV) does not 

Granger cause remittances (REM) is also rejected at any of the levels of 

significance. Which means that there is a feedback effect between remittances 

and private investment in Ghana. Hence, there is a bidirectional causality from 

remittances to private investment in Ghana. The bidirectional causality 

supports the claims by Buggren, Dzansi and Shukur (2010) and Bjuggren et 

al., (2010) that it is theoretically plausible that a rise in investment could 

influence migrants to increase their inflows to finance investment opportunity 

which is confirmed in a study by  Iqbal and Sattar (2005). Narayan, Ojapinwa 

and Odekunle (2013) also considered the potential reverse causality in 

analyzing the link between remittances and fixed capital formation in Nigeria. 

Moreover, the findings is consistent with the findings of Abrar Ul Haq, 

Mahtab and Ullah (2015) in a study in Bangladesh that found a bidirectional 

causality from between remittances and FDI and remittances and trade. The 

existence of bidirectional causality results in endogeneity problem, hence, the 

Ordinary Least Squares regression gives biased parameter estimates. 

  However, the findings contradict the study by Cherono (2013). He 

found a unidirectional causality between remittances and investment where the 

causality from investment to remittances was rejected in his study. In the case 

of Najibullah and Masih (2015), their empirical findings clearly suggested that 

remittances cause investments in Malaysia and not vice versa. To them, there 

was a unidirectional causality running from remittances to investment not the 

other way round.  The results also contradict the findings of Bayar (2017) who 
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found a unidirectional causality from remittances and to foreign direct 

investment. 

 Subsequently, the results from Table 6 revealed that the null 

hypothesis that infrastructure (INFRA) does not Granger cause private 

investment is rejected but the null hypothesis that private investment (PINV) 

does not granger cause infrastructure (INFRA) cannot be rejected. This is 

because the coefficient resulting from the test is statistically significant at 5 % 

leading the study to conclude the existence of a unidirectional causality 

running from infrastructure to private investment in Ghana. This means that 

government provision of infrastructure is complementary to investment in 

Ghana, thus infrastructure provision acts as a crowding-in catalyst to 

investment in Ghana. This contradicts the findings of Frimpong and Marbuah 

(2010). In the case of India, analyzing the short run dynamics between 

infrastructure and Foreign Direct Investment using Granger Block Exogeneity 

Wald test found a bidirectional causality between infrastructure and foreign 

direct investment. The study, however, contradicts the study by (Pradhan, 

Norman, Badir, & Samadhan, 2013) who examined causal effects between 

transport infrastructure, foreign direct investment and economic growth 

interactions in India. The results found a significant unidirectional causality 

from transport infrastructure to foreign direct investment. Also, it supports 

studies by Al, Deger and Genc (2013). In the case of Achour and Belloumi 

(2016), their empirical findings clearly suggested that infrastructure (transport 

value added, road transport, energy) causes gross capital formation and not 

vice versa. To them, there was a unidirectional long run causality running 

from railway infrastructure, the transport value added to gross capital 
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formation not the other way round. 

Long-run results (log of Private Investment is dependent variable) 

 Once the variables have been found to be cointegrated, that is 

exhibiting a long-run relationship among the variables, we estimated equation 

(25) on chapter three using the ARDL approach to achieve the second 

objective of the study by determining the interactive effect of remittances and 

infrastructure on private investment. Table 7 shows results of the long run 

estimate based on the Schwartz Bayesian Criteria (SBC) since SBC produce 

parsimonious estimate. The selected ARDL passes the standard diagnostic test 

(serial correlation, functional form, normality and heteroscedasticity) as can be 

seen at Table 9. The coefficients indicate the long run elasticities. 

Table 7- Estimated long-run results 

 Dependent variable: LNPINV 

Selected Model: ARDL (1, 1, 0, 1, 0, 0, 0, 0, 1) 

           
Variable Coefficient Std. Error T-Ratio Prob.       

                
LNREM -0.389279 0.155242 -2.507559   0.0209 **   

LNINFRA 0.343465 0.093708 3.665261 0.0015 ***   

REMINFRA 0.036231 0.004000 9.056614 0.0000 ***   

RIR -0.023025 0.008729 -2.637734 0.0158 **   

TO 0.019821 0.003902 5.080072 0.0001 ***   

LNEXDEBT -0.335859 0.141060 -2.380962 0.0273 **   

GDPG 0.019064 0.026471 0.720164 0.4798    

LNDS -0.070025 0.180419 -0.388122 0.7020    

CONS 14.545463 2.231764 6.517473 0.0000 ***   

           Source: Author‟s estimate (2018) using Eviews 9.0,*, **, *** indicates 10%, 

5% and 1% significance level 
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 From Table 7, the estimated results show that remittances, real interest 

rate and external debt exerted a negative and statistically significant effect on 

private investment. However, after taking the net effect (Appendix B), the 

interactive term between remittances and infrastructure, trade openness and 

infrastructure exerted a positive and statistically significant effect on private 

investment in Ghana. The results also show that, Gross Domestic Product 

growth though insignificant within the study period positively affects private 

investment in Ghana. Finally, domestic savings exerted negative and 

insignificant effects on private investment.  

  From the results, the coefficient of remittances had an adverse effect 

on private investment and is statistically significant at 5 % significance level. 

The coefficient (-0.39) of remittances indicates that a 1% increase in 

remittances decreases private investment by 0.39%. This is consistent with the 

findings of Hrushikesh (2012), Henry (2013) and Kondogo (2016) who 

indicated that remittances negatively affect investment in their studies. 

Similarly, in the case of Pakistan, Bangladesh, Nepal, Sri-lanka and India, 

Khan et al., (2017) found that remittances crowd out investment with low 

business freedom. The decline in private investment may be attributed to the 

influence of inflation which discourages investment since most of the 

remittances translate into increases in domestic liquidity that eventually results 

in inflationary pressures (Kaijage, 2008). The result confirms the argument by 

Încalţărău (2012) that remittances inflows are not sufficient conditions for the 

accomplishment of investment. Directing remittances to investment needs an 

appropriate business environment in terms of infrastructure for investment 

within the recipient‟s country. Taylor (1999) also opines that remittances are 
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only channeled into productive investment when there is existence of 

appropriate environment for investment.  

 Moreover, Chami et al., (2005) doubted that remittances can be seen as 

a source of capital for investment just like foreign direct investment unless 

certain conditions are in place. Matuzeviciute and Butkus (2016) further 

supported the argument that the effect of remittances hinges on government 

policy in creating the enabling environment for the allocation of remittances 

into productive investment without which such remittances cannot be utilized 

for investment activities since they will be spent on consumption. The results, 

however, contradict the findings of Balde (2011), Bjugyren et al., (2010), 

Calderon (2008), Cherono (2013), Griffith et al., (2008), Malik (2013) and 

Singh and Mehra (2014). These studies found a positive and statistically 

significant effect of remittances on private investment. Interestingly, the 

positive effect of remittances found in these studies were conditioned on 

government policies, conducive investment climate and a host of other factors 

including infrastructure which reduces the cost of doing business and 

maximizes the return on investment. For instance, Calderon (2008) indicated 

that remittance enhances investment given the improvement of the investment 

climate by the government. All this support the argument that remittances 

alone cannot influence private investment decision unless certain conditions 

such as availability of infrastructure that provides attractive investment 

climate, are in place. 

 The coefficient of infrastructure is statistically significant at 1% 

significance level indicating that if the government increases provision of 

infrastructure by 1%, private investment will increase by approximately 
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0.34%. This explains that government provision of infrastructure complement 

private investment in Ghana. The public sector is seen as crowding-in catalyst 

to the growth of investment in an economy. When government increases its 

expenditure in the provision of infrastructure such as roads and bridges, 

communication, hospitals, energy among others, private investment receives a 

boost. The provision of these facilities reduces the cost of doing business, 

increase production efficiency and maximizes returns on investment to the 

domestic investors (Aromdee, Rattananubal, & Chai-Anant 2005). This 

findings support earlier findings by Asante (2000), Damane (2015), Debele 

(2015), Githaiga (2014), Marbuah and Frimpong (2010) and Molapo and 

Hailu who asserted that government extensive investments in basic 

infrastructures such as roads, energy and telecommunication creates conducive 

environment for private investment.  

 However, the findings contradict other empirical studies such as 

Akpalu (2002), Kanu (2015), Konor (2014) and Volkov (2015), who argued 

that government expenditures on infrastructure negatively and significantly 

affect investment especially when they are solely financed through borrowing. 

This explains the crowding-out effect where the government and investors 

compete for the same resources in the economy. The borrowing by the 

government raises the cost of financing investment as there remains 

insufficient investible funds available to investors leading to a high rate of 

interest and rationing of credits by the financial institutions.  Agenor and 

Montiel (1996), however, casted doubt on complete crowding out by the 

government especially in the case of developing countries. According to him, 
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the effect of government borrowing on the rate of interest is minimal and 

hence has little crowding-out effects. 

The results of the study further indicated that the coefficient of the 

combine effect of REMINFRA (how remittances can affect private investment 

through infrastructure) was positive and statistically significant at 1% 

(Appendix B). Therefore, the null hypothesis that there is no joint significant 

effect of remittances and infrastructure on private investment is rejected. It can 

be inferred from the calculation of the net effect of the interaction between 

remittances and infrastructure that a 1% increase in remittances given the 

existence of infrastructure in the Ghanaian economy, will stimulate private 

investment by 0.40%. Calculations for the net effect can be seen in Appendix 

B(a). It can be argued that existence of infrastructure signals the presence of 

attractive investment opportunities at home with remittances; such 

opportunities encourage recipient of remittances to undertake more private 

investment. 

The remittances and infrastructure interaction buttress the argument 

that remittances alone cannot influence private investment. However, in a 

situation where there is presence of infrastructure, remittances promoted 

private investment. It is not surprising that this joint effect of remittances and 

infrastructure has enhanced private investment more than the separate effect of 

remittance. This result support the recommendation by Owiafe (2008) that 

appropriate infrastructure should be developed to generate favorable 

investment climate and to complement investments out of remittances. Indeed, 

the major role of the government in remittance receiving countries should be 

the creation of attractive environment for doing business. The existence of 
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enabling economic environment, transparency, sound regulatory systems, 

information and low costs of doing business in remittance receiving countries 

are crucial factors which influence investment decisions by remittance 

recipients, returning migrants or migrants working abroad. Providing the 

needed infrastructure that are aimed at improving the investment climate in 

migrants‟ home countries could greatly attract a group of potential investors to 

put their remittances in productive investment activities. 

 Poor infrastructure seems to be a major frustration for remittance 

receivers trying to direct remittances into private investment activities even 

after satisfying basic needs and there remains a substantial amount. While the 

confidence of putting remittances into productive activities is low, increases in 

infrastructure will be essential to give remittance receivers the confidence to 

direct remittances into private investment. Availability of infrastructure by 

reducing the costs of doing business may help direct remittances to private 

investment activities that maximize investment returns and therefore stimulate 

economic growth and development. Again, this study confirms that of 

Githaiga ( 2014), Kaijage ( 2008)  that we consider  economic, political and 

social factors of remittance recipient countries regarding the use of remittances 

for investment. 

 Recent studies (Balde, 2010; Mallick, 2012; Narayan, Ojapinwa, & 

Odekunle, 2013) have only looked at the effect of remittances on gross 

investment and ignore the joint effect of remittances and infrastructure on 

private investment but the results of the study confirm that there is a strong 

correlation between remittances, infrastructure and private investment.  
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 Contrary to our expectation, domestic savings was found to have a 

negative effect on private investment. The negative coefficient of 0.07% 

means that a 1% increase in domestic savings will decrease private investment 

by 0.07% but it is insignificant. This confirms the Keynesian consumption 

function that as income increases over time, people will consume a smaller 

share of this additional income. This means that people would save too much 

and there would-be no-good investment opportunities for which to use the 

funds. If this process persists, investment will eventually decline but the effect 

is insignificant which means that domestic savings do not influence private 

investment in Ghana. The insignificant results confirm the assertion by 

Bernanke that domestic savings is not a prerequisite for investment in an open 

economy due to the mobility of domestic savings across borders of open 

economies (Bernanke, 2005). 

 The result of the study is in line with our theoretical model, the flexible 

Accelerator, which indicates that GDPG positively affects private investment 

although it is insignificant. From the results, a 1% increase in GDPG will 

enhance private investment by 1.90% but it is statistically insignificant. The 

growth of the GDP is a signal to investors that the economy is experiencing 

growth and as such, optimal profit could be achieved by potential investors. 

The insignificant coefficient could imply that usually in Ghana, businesses 

operate below full capacity, hence, rising aggregate demand does not 

necessitate expansion of capital stock (Akpalu, 2002). This empirical result 

supports the findings by Akpalu (2002) and Marbuah and Frimpong (2010) for 

Ghana, who had a positive and insignificant effect. 
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 Furthermore, the results show that the coefficient of trade openness 

(TO) is positive and statistically significant signaling a positive influence on 

private investment. The coefficient of trade openness indicates that a 1% 

increase in trade openness leads to approximately 1.98% increase in private 

investment. The coefficient of trade openness is statistically significant at 1% 

significance level. The finding is in line with the findings of Ouattara (2004) 

and Naa-Idar et al., (2012) who found positive relationship between trade 

openness and investment. They believed that openness to trade stimulates 

private investment by making import and export procedures easier so as to 

successively encourage producers to increase and improve their production 

and investment in the country. However, this result do not support the findings 

of Asante (2000) and Bibi (2012) that trade openness negatively affects 

investment in Ghana and Pakistan respectively. They argued that trade 

openness leads to more outflow of capital from a country which adversely 

affects private investment.  

 As expected, real interest rate was found to exert a significant negative 

effect on private investment in Ghana. The coefficient of real interest rate 

indicates that a 1% increase in real interest rate will decrease private 

investment by 2.30% but it is insignificant.  The results confirm our theoretical 

model (Neoclassical Flexible Accelerator model). The theory postulates that 

the real interest rate acts as the user cost of capital. When the user cost of 

capital rises, it means the cost of capital has gone up and this becomes a 

disincentive to the private sector to invest. Hence, private investment is 

expected to decline. The result concurs with the findings of Akpalu (2002), 

Kaputo (2011), Marbuah and Frimpong (2010), Ucan and Ozturk (2011) who 
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found a negative effect of real interest rate on private investment. The results 

also contradict the McKinnon-Shaw hypothesis in the theoretical review 

which argued that a rise in real interest rate stimulates investment. 

 Finally, external debt exhibited a significantly negative effect on 

private investment. The coefficient specifically indicates that a 1% increase in 

external debt will decrease private investment by 0.34% and it is significant at 

5% significant level. This result supports the assertion of the Classical theory 

of investment in the theoretical literature as well as studies by Naa-Idar et al., 

(2012) in Ghana and Ezeabasili and Nwakoby (2013) that external debt 

operations by government adversely affects private investment. Akram (2012) 

also found that a rise in external debt implies that the government would have 

to pay more interest for the debt. This prevents private investors from 

investing because of the fear of high taxes by the government to pay for the 

interest payment on the debt. However, the result contrasts with the findings of 

Frimpong and Marbuah (2010) who had a positive and statistically significant 

effect on private investment.  

Short Run results 

 Once the long-run cointegrating model has been estimated, thus, after 

establishing the long-run relationship between private investment and the 

independent variables, the next step in the ARDL approach is to model the 

short-run dynamic parameters among the variables employed in the study 

within the ARDL framework. Thus, the lagged values of all variables (a linear 

combination is represented by the error correction term        ) are retained 

in the ARDL model. The estimated model was selected based on the SBC 

since SBC produced parsimonious results. 
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 The results in Table 8 also revealed that the coefficient of the lagged 

error correction term ECT (-1) exhibits the expected negative sign (-0.84) and 

is statistically significant at 1%. The significant error correction term indicates 

that approximately 84% of the disequilibrium caused by previous year‟s 

shocks converges back to the long-run equilibrium in the current year. The 

rule of thumb is that the larger the error correction coefficient (in absolute 

terms), the faster the variables equilibrate in the long-run when shocked 

(Acheampong, 2007). It is clear from the results that any disequilibrium in the 

short-run will take about ten months to be restored in the long-run representing 

a faster adjustment to long-run equilibrium after any shock to the system in the 

short-run. According to Bahmani-Oskooee (2004), a relatively more efficient 

way of establishing cointegration is through the error correction term. The 

negative and significant coefficient of the error correction term confirm the 

existence of the co-integration relationship among the dependent variable 

(private investment) and its independent variables employed in the study. 

Table 8- Estimated Short-Run Error Correction Model 

 Dependent variable: LNPINV 

Selected Model: ARDL (1, 1, 0, 1, 0, 0, 0, 0, 1) 

Variable Coefficient Std. Error T-Ratio Prob.   

D(LNREM) 0.107959 0.157177 0.686865 0.5001 

D(LNINFRA) 0.354636 0.110391 3.212539 0.0044*** 

D(REMINFRA) -0.000723 0.007565 -0.095578 0.9248 

D(RIR) -0.023574 0.009908 -2.379219 0.0274** 

D(TO) 0.018266 0.004876 3.746260 0.0013*** 

D(LNEXDEBT) -0.362587 0.098892 -3.666507 0.0015*** 

D(GDPG) 0.031424 0.023324 1.347267 0.1930 

D(LNDS) 0.318051 0.076314 4.167645 0.0005*** 

CONS 12.50715 2.216118 5.643718 0.0000*** 

ECT(-1) -0.840583 0.112756 -7.454899 0.0000*** 

Source: Author‟s estimate (2018) using Eviews 9.0*, **, *** indicates 10%, 

5% and 1% significance level. 
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 From Table 8, it can be observed that infrastructure exerts a positive 

influence on private investment. Its coefficient of (0.35) suggests that a 1% 

increase in provision of infrastructure leads to approximately 0.34% increase 

in private investment at 1% significance level. This explains the crowding-in 

effect, a situation where government‟s provision of social and physical 

infrastructure in the form of roads and electricity complements private 

investment. This result supports the findings of Erden (2005) and Lesotlho 

(2006) for developing countries and it is consistent with the long-run result but 

inconsistent with the findings of Akpalu (2002) and Marbuah and Frimpong 

(2010). 

  Domestic savings have the expected sign exhibiting a significant 

positive influence on private investment in the short run. Thus, with a positive 

value of 0.32, it can be explained that a 1% increase in domestic savings leads 

to approximately 0.32% increase in private investment. The result is consistent 

with the Classical theory that asserted that savings equal investment. This 

implies that any time savings rise, there is an automatic rise in investment. 

These savings that are accumulated in financial institutions are made available 

to private investors to undertake business. The results concur with the findings 

of Ang (2008) and King‟ori (2007) who found a positive and statistically 

significant influence of savings on private investment. This findings is 

inconsistent with the long-run results. 

 The short-run estimate of the interactive term between infrastructure 

and remittances is consistent with long-run results but it is insignificant. The 

net effect calculation in Appendix B indicates that 1% increase in remittance 

inflows, given the presence of infrastructure, will stimulate private investment 
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by 0.09% in the short-run but it is insignificant. The reason behind the 

statistically insignificant influence is that, initially, remittances were mainly 

utilized for consumption purposes and to satisfy basic needs. Thus, recipients 

of remittances hardly manage to save money to invest. This confirms the study 

by Khan et al., (2017). 

 Furthermore, the coefficient of trade openness also maintained its 

positive sign and it is statistically significant at 1% significance level which is 

consistent with the long run results. The result, therefore, suggests that as 

openness to trade goes up by 1%, private investment will increase by 

approximately 1.83% in the short run. Thus, the short run and long run results 

indicate that trade openness has stimulated private investment in Ghana and it 

is consistent with the findings of Marbuah and Frimpong (2010). 

 Inconsistent with the long-run estimate, remittances had positive 

coefficient but it is statistically insignificant in the short-run. This implies that 

remittance inflow does not influence private investment in the short-run and 

confirms the earlier argument that remittances alone do not induce investment 

but require appropriate investment climate such as existence of infrastructure 

which reduces the cost of investment and maximize investment returns.  The 

findings concur with the findings of Griffith, Boucher, and Mccaskie (2008) 

and Manic (2017). Another reason behind the statistically insignificant 

influence is that initially, remittances were mainly utilized for consumption 

purposes and to satisfy basic needs. Thus, recipients of remittances hardly 

manage to save money to invest. This confirms the study by Khan et al., 

(2017). 
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 Consistent with the long-run results, external debt exhibited a 

statistical negative effect on private investment. The coefficient implies that 

1% increase in external debt will decrease private investment by 0.36% in the 

short-run.  This is consistent with the findings of Kiptui (2005), who found 

that government debt servicing problem crowded-out private investment in 

Kenya. 

 As in the long-run, real interest rate is negative and significant. The 

short-run coefficient showed that real interest rate adversely affects private 

investment as it confirms the theoretical underpinning by the neoclassical 

theory on user cost of capital. The coefficient indicates that a 1% increase in 

real interest rate will decrease private investment by 2.34% in the short-run 

and it is significant at 5%. This result supports the Keynesian theory of 

investment in the theoretical literature that higher investment is realized when 

the real interest rate is low as capital appears to be financially viable and vice 

versa as well as study by Konor (2014) who found a negative relationship 

between real interest rate and private investment in Ghana.  

 Finally, the short run estimate of gross domestic product growth is 

consistent with the long run as it also indicates a positively insignificant effect 

of growth domestic product growth on private investment in Ghana. The result 

concurs with the findings by Akpalu (2002) and Marbuah and Frimpong 

(2010), and for Ghana, it is inconsistent with the findings of Dapaah (2016) 

and Konor (2014).  

Post estimation results 

 The estimated regression post estimation results indicated that the 

ARDL model was correctly fit. The significance of the variables and other 
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diagnostic tests including serial correlation, normality, heteroscedasticity, 

functional form and stability test were conducted as displayed in Table 9. The 

null hypothesis of a normal distribution was accepted indicating that the entire 

model was normally distributed. The F-statistic of the Breusch-Godfrey test 

was insignificant failing to reject the null hypothesis of no serial correlation. 

The model was correctly specified based on the Regression Specification Error 

Test (RESET) implying there are no omitted variables. Also, the null 

hypothesis of a constant variance cannot be rejected per the heteroscedasticity 

test which means the variance of the error term is constant. 

Model Diagnostics 

Table 9-Regression Diagnostics and Stability Tests (ARDL) 

Test Statistics                               F-statistics                         Probability  

Functional form                  
                                 0.126 

Serial Correlation              
        2.534            128 

Heteroscedasticity           
                          0.950 

Normality Test      
       Not Applicable         0.526 

Source: Authors Estimate (2018) Eviews 9.0 

Stability test 

 The cumulative Sum (CUSUM) and Cumulative Sum of Squares 

(CUSUMSQ) were employed to check the stability of the model. From the 

graph, it is evident that the model is stable since the residual plots are within 

the critical bounds of 5%. The results for CUSUM and CUSUMSQ are 

depicted in figure 1 and figure 2 respectively. The null hypothesis is that 

coefficient vector is the same in every period and the alternative is that it is 
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not. The CUSUM and CUSUMSQ statistics are plotted against the critical 

bound of 5% significance level. According to Bahmani-Oskooee and Nasir 

(2004), the null hypothesis that all coefficients are stable cannot be rejected if 

the plot of these statistics remains within the critical bound of the 5% 

significance level. The plot of the CUSUM for the estimated model is shown 

in figure 1. The plot suggests the presence of stability of the coefficients since 

the plots of all coefficients fall within the critical bounds at 5% significance 

level. Therefore, all the coefficients of the estimated model are stable over the 

period of the study. 

 The plot of the CUSUMSQ for the estimated ARDL model is also 

depicted in figure 2. The plot also suggests the presence of stability of the 

coefficients since the plots of all coefficients fall within the critical bounds at 

5% significance level. Hence, all the coefficients of the estimated model are 

stable over the period employed in the study. 
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CUSUM 5% Significance  

The straight line represent critical bounds at 5% significance level. 

Figure 1: Plot of Cumulative Sum of Recursive Residuals 

Note: the variable on the vertical axis is residuals while the variable on the 

horizontal axis is years. 

Source: Generated by Author  
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Figure 2 : Plot of Cumulative Sum of Recursive Residuals 

Note: the variable on the vertical axis is residuals while the variable on the 

horizontal axis is years. 

Source: Generated by Author  

Summary 

 The primary focus of this chapter was the estimation of the ARDL 

model and the presentation and apparent discussion of its results. Specifically, 

the chapter began with presentation of the descriptive statistics and then 

proceeded with the tests for unit roots in the series by employing the ADF and 

PP unit root tests. The tests were conducted with intercept only and intercept 

with trend at levels and in first difference of all the variables used. The results 

of the tests confirmed a mixture of I (0) and I (1) variables. The study further 

tested for the existence of a cointegration relationship among the variables and 

was found that there exists a long-run relationship among the variables based 

on the Bounds test for cointegration. 

 The results revealed that remittances alone do not influence private 

investment but remittances and infrastructure interaction were investment 
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inducing. The combined effect of remittance flows on private investment 

given infrastructure enhances private investment. The net effect of remittances 

and infrastructure exerted a positive and statistical effect on private 

investment. This result indicates that remittances and infrastructure have been 

used jointly to promote private investment in a number of conceivable ways. 

The study also found a positive and statistically significant effect of trade 

openness and infrastructure on private investment. However, real interest rate 

and external debt exerted a negative and statistically significant effect on 

private investment. Also, Gross Domestic Product growth exerted a positive 

but insignificant influence on private investment in the study period. Finally, 

domestic savings exerted negative and statistical insignificant effects on 

private investment in the long-run but positive and statistical effects on private 

investment in the short-run.  

 The ARDL selected based on the SBC revealed that the error 

correction term (      ) had its expected negative sign and it was significant 

at 1% which confirmed the cointegration test. The model selected passed the 

parameter stability tests of serial correlation, functional form misspecification, 

non-normal errors, heteroscedasticity, CUSUM and CUSUMSQ.  

 Finally, the study revealed a bidirectional causality between 

remittances and private investment necessitating the use of the ARDL 

approach. 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Introduction 

 The summary, conclusions and recommendations of the study are 

presented in this chapter. The overview of the research problem, objectives, 

methodology and the findings of the study are presented in this chapter. The 

conclusions contain all outcomes regarding the findings of the study based on 

the hypotheses. Also, policy recommendations to be implemented, limitations 

and directions for future research are presented in this chapter.  

Summary 

 The role of private investment in the growth and development strategy 

of every economy cannot be overemphasized. It leads to the growth of 

incomes, employment generation and GDP growth. Nevertheless, due to the 

availability of seed capital and credit constraints, the expected role of private 

investment as the main engine of growth has not materialized in the Ghanaian 

economy. This is as a result of the country‟s inability to increase private 

investment to an appreciable level. However, remittances to Ghana has soared 

in recent times. Hence, in Ghana, where access to credit is limited, individuals 

might use remittances to relax such constraints to stimulate private investment. 

However, an inevitable question that arises is whether these inflows have 

aided private investment in Ghana.  

 As argued by Încalţărău (2012), remittance inflow is not a sufficient 

condition for the accomplishments of investment. Directing remittances to 

investment needs an appropriate environment in terms of existence of 

infrastructure which reduces the cost of investment and maximizes returns. 
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Therefore, there is the need to look at the combined effect of remittances and 

infrastructure in stimulating private investment in Ghana. This will ensure that 

private investment is enhanced through policies that target remittances and 

infrastructure simultaneously. Also, most empirical researches have yielded 

mixture of results and are based on cross-country analysis making it difficult 

to provide specific conclusions and policy recommendations on individual 

countries. Despite this, in Ghana, quantitative empirical studies are yet to be 

taken to examine the combined effect of remittances and infrastructure on 

private investment. 

 The study sought to examine, as the main objective, the combined 

effect of remittances and infrastructure on private investment in Ghana, using 

annual time series dataset from 1984 to 2017. The study, in addition, sought to 

examine the possibility of a causal relationship between the variables and also 

to examine the direction of causality. 

 To achieve the objectives, the study employed the Autoregressive 

Distributed Lagged Model (ARDL) approach to bounds testing developed by 

Pesaran and Shin (1999) so as to determine the net effect of remittances and 

infrastructure on private investment. The model combined effect on private 

investment was modelled based on the flexible accelerator principle of 

investment, which is found to be most appropriate for developing countries as 

a result of institutional and structural factors present in most developing 

countries such as less developed financial markets, foreign exchange 

constraints and other market imperfections (Blejer & Khan, 1984). The study 

began with the descriptive statistics then with the tests for unit roots in the 

variables used in the study. This was done to check for the stationarity 
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properties of the variables used in the study. Thus, the study employed 

Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests for unit roots 

testing. The unit root test suggested that all variables were stationary but it was 

made of a mixture of variables integrated at order zero I (0) and order one I 

(1). The tests for the presence of unit roots were done in levels and in first 

difference with constant and trend. The following are the main findings of the 

study in relation to the objectives: 

 The findings of the study revealed that the interaction between 

remittances and infrastructure exerted a positive influence on private 

investment in the long-run. Therefore, where there is existence of 

infrastructure, remittances can stimulate private investment. This emphasizes 

the crucial role that infrastructure can play in directing remittances into 

productive investment in Ghana. Moreover, remittances and infrastructure 

interaction proved private investment inducing, hence, the net effect of 

remittance flows on private investment given infrastructure is private 

investment enhancing. 

 The Granger causality test showed a bidirectional causality between 

private investment and remittances confirming the reverse causality between 

remittances and private investment necessitating the use of the ARDL 

approach which provides an unbiased and efficient estimate in the presence of 

endogeneity. However, there was unidirectional causality between 

infrastructure and private investment. 

  The study found that remittances exerted a negatively and significant 

effect on private investment which supports the earlier argument that 

remittances alone do not influence private investment. 
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 Also, the long-run results revealed that infrastructure and trade 

openness exhibited positive and significant effect on private investment but 

Gross Domestic Product growth was positive but it was insignificant. The 

results further indicated that domestic savings, real interest rate and external 

debt exerted a negative effect on private investment but domestic savings were 

statistically insignificant. 

 In the short run dynamics, remittances exerted positive effects on 

private investment but it was insignificant since such inflows are normally 

used to satisfy basic needs by recipient in the short-run.  

 Again, trade openness and infrastructure maintained their positive and 

statistical effect on private investment in the short-run but real interest rate and 

external debt maintained their statistically negative effect on private 

investment. 

The study also sought to establish a long run relationship among the variables 

employed and this was determined by the error term. The results indicated 

that: 

 The negative and statistically significant coefficient of the error term 

further supported the existence of a long run relationship among private 

investment, trade openness, domestic savings, GDP growth, remittances, 

infrastructure, external debt, interaction between remittances and 

infrastructure and real interest rate. 

  The size of the coefficient suggests that about 84% of disequilibrium 

caused by shocks to the system in the previous year converges back to the 

long-run equilibrium in the current year. The diagnostic tests for the model 
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revealed that model is free from serial correlation, functional form 

misspecification, non-normal errors, and heteroscedasticity. 

 Finally, the plots of the cumulative sum of recursive residuals 

(CUSUM) and cumulative sum of squares recursive residuals (CUSUMSQ) 

also revealed the existence of a stable relationship for the model as they were 

found to be within the 5% critical bounds level. 

Conclusions  

 The study revealed that remittances alone cannot influence private 

investment, however, in the presence of infrastructure, remittances exerted a 

positive and statistical significant effect on private investment. This gives an 

indication that a well-developed infrastructure which increases the returns on 

investment and raises the opportunity cost on consumption of remittance may 

help direct remittances to projects that yield the highest return and therefore 

promote economic growth. Therefore, the study validates the hypothesis that 

there is joint significant effect of remittances and infrastructure on private 

investment in Ghana. 

  The results of the Granger causality test indicated that there is a 

bidirectional causality between remittances and private investment but 

unidirectional between infrastructure and private investment. Hence, the 

findings of the study have confirmed the endogeneity between remittances and 

private investment resulting from the reverse causality between remittances 

and private investment. 

 Finally, it was revealed in the study that infrastructure and trade 

openness exhibited positive and statistical significant effect on private 
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investment in Ghana. However, as expected, real interest rate and external 

debt exhibited a statistical negative effect on private investment. 

Recommendations 

The following recommendations are proposed based on the findings 

from the study: 

 Firstly, the study recommends that Ministry of Roads and Ministry of 

Power and Energy should provide more infrastructure to create and ensure 

favorable investment climate for remittances to be invested. 

  Secondly, as matter of urgency, the Ministry of Power and Energy 

should expand existing infrastructural projects such as the rural electrification 

project by extending it to places not covered so far in the country. 

 Thirdly, incentives such as tax incentives should be given to returning 

migrants or remittance recipients who will utilize their remittances for private 

investment activities. 

  Moreover, the Bank of Ghana should assist money transfer institutions 

to develop reliable, rapid and reduced cost remittance transaction support. This 

support should endeavor to be easily accessible not only from centralized 

commercial areas but also in the rural areas. This would maximize remittances 

through formal channels. 

 Finally, factors that reduce the real interest rate and external debt 

should be adhered to. The Bank of Ghana can use moral suasion to encourage 

financial institutions to reduce their real interest rate. Agencies should be set 

up by the government to implement and evaluate government policies on 

external debt. This can be complemented with fiscal discipline by the 

government.   
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Direction for Future Research 

 Firstly, future research should be undertaken to consider any possible 

non-linearity in the relationship between remittances, infrastructure and 

private investment. Also, given that a small sample size was used in the study 

as a results of limited data, future research should consider using large sample 

size as more data becomes available. 

 Secondly, even though the study disaggregated gross investment into 

private and public investment, only the effects on private investment was 

investigated. Future research can also investigate the effects on both private 

and public investment. 

 Finally, the study considered infrastructure as the only avenue through 

which remittances may affect investment, however, institutional factors such 

as laws and government policies may also help explain the effect of 

remittances on investment. Future research can investigate this area. 

 

 

 

 

 

 

 

 

 

 



 

107 

 

REFERENCES 

Abrar, Ul Haq, M., Mahtab, N., & Ullah, S. (2015). Causal Relationship 

between Foreign Direct Investment, Trade and Economic Growth: A 

Cross Country Analysis. Journal of Poverty Journal, 9(1), 71–77. 

Acheampong, I. K. (2007). Testing Mckinnon-Shaw thesis in the context of 

Ghana‟s financial sector liberalisation episode. International Journal 

of Management Research and Technology, 1(2), 156–183. 

Achour, H., & Belloumi, M. (2016). Investigating the causal relationship 

between transport infrastructure, transport energy consumption and 

economic growth in Tunisia. Renewable and Sustainable Energy 

Reviews, 56, 988-998. 

Adams, Jr, R. H., & Cuecuecha, A. (2010). Remittances, household 

expenditure and investment in Guatemala. World Development, 38(11), 

1626-1641. 

Adams, Jr, R. H., & Cuecuecha, A. (2009). Remittances, household 

expenditure and investment in Ghana. World Development, 38(11), 

1626-1641 

Adams, R. H. Jr. (2007) “International Remittances and the Household: 

Analysis and Review of Global Evidence.” World Bank Policy 

Research Working Paper 4116. 

Adams, J. R. H., Cuecuecha, A.  & Page, J.  (2008). Remittances, consumption 

and investment in Ghana. World Bank Policy Research Working Paper 

Series. 



 

108 

 

Adams, Jr. R., Cuecuecha, A. & Page, J. (2008),The impact of remittances on 

poverty and inequality in Ghana ,World Bank Policy Research 

Working Paper 4732.World Bank, Washington, DC. 

Adams, R.H., & Page, J. (2005). "Do international migration and remittances 

reduce poverty in developing countries?" World Development 33(10), 

1645-1669. 

Addison, E. K. Y. (2005). The macroeconomic impact of remittances. In 

Takyiwaa Manuh, ed., At Home in the World, International Migration 

and Development, in Contemporary Ghana  and West Africa, pp. 118–

38. Accra, Ghana: Sub-Saharan Publishers, Legon. 

Africa Infrastructure Country Diagnostic (AICD) (2010), Ghana‟s 

Infrastructure: A Continental  Perspective. Washington, DC: World 

Bank. 

Agarwal, R., & Horowitz, A. W. (2002). Are international remittances 

altruism or insurance? Evidence from Guyana using multiple-migrant 

households. World development, 30(11), 2033-2044. 

Agenor, P-R & Montiel, PJ (1996) Development macroeconomics, Princeton 

University Press, Princeton, NJ. 

Agu O. C (2015) Determinants of Private Investment In Nigeria (An Econometric 

Analysis) International Journal Of Economics, Commerce And Management 

United Kingdom, 3(4), 52-56. 

Aitymbetov, S. (2006). Emigrant remittances: Impact on economic 

development of kyrgyzstan. ICEG Working Paper. 

Aizenman, J., & Marion, N. (1999). Volatility and Investment: Interpreting 

Evidence from Developing Countries. Economica, 66(262), 157–179. 

  



 

109 

 

Akpalu, W. (2002). Modelling Private Investment in Ghana: An Empirical 

Time Series Econometrics Investigation (1970-1994). The Oguaa 

Journal of Social Sciences, 4. 

Akram, W., Hashmi, M. H., & Hashmi, A. A. (2012). Role of Investment in 

the Course of Economic Growth in Pakistan. International Journal of 

Academic Research in Economics and Management Sciences 1(5) 48. 

Akyeampong, E. (2000). Africans in the diaspora: the diaspora and Africa. 

African Affairs, 99(395), 183-215. 

Al, I., Deger, M. K., & Genc, M. C. (2013). The Causal Relationship between 

Public Investments and New Firm Formation: Dynamic Panel Data 

Analyses on Turkey‟s Provinces. Amme Idaresi Dergisi, 46(2), 45–59. 

Amuedo-Dorantes, C., & Pozo, S. (2006). Remittances as insurance: evidence 

from Mexican immigrants. Journal of Population Economics, 19(2), 

227-254. 

Ang, J. B. (2008). Economic development, pollutant emissions and energy 

consumption in Malaysia. Journal of Policy Modeling, 30(2), 271-278. 

Aromdee, V., Rattananubal, R., & Chai-anant, C. (2005). Building mega 

projects: How to maintain economic stability. Bangkok, Thailand: 

Bank of Thailand. 

Asante, Y. (2000). Determinants of private investment behavior― AERC 

Research Paper 100 African Economic Research Consortium, Nairobi 

March 2000 

Asare, N. (2012). Macroeconomic determinants of private investment in 

Ghana. Unpublished manuscript. 



 

110 

 

Babie, E. R. (2013) C. The practice of social research. Cengage learning. 

Retrieved from http://books.google.com 

Bahmani‐Oskooee, M., & Nasir, A. B. M. (2004). ARDL approach to test the 

productivity bias hypothesis. Review of Development Economics, 8(3), 

483-488. 

Baldé, Y. (2011). The impact of remittances and foreign aid on 

savings/investment in Sub‐ Saharan Africa. African Development 

Review, 23(2), 247-262. 

Bangko Sentral ng Pilipinas. (2012): “Consumer Expectancy Survey, Fourth 

quarter 2012”, accessed 08.01.18. 

Barajas, A., (2011).Workers‟ remittances and the equilibrium real exchange 

rate: Theory and Evidence. Economia, 11, 45–94 

Barajas, A., Chami, R., Fullenkamp, C., Gapen, M., & Montiel, P. (2009). Do 

Workers‟ Remittances Promote Economic Growth? IMF Working 

Paper 153/2009. 

Barro, R. J. (1997). Determinants of Economic Growth: A cross-Country Empirical 

Study” MIT Press. Cambridge, MA. 

Bayar, Y. (2017). Foreign Capital Inflows and Stock Market Development in 

Turkey. In New Trends in Finance and Accounting (pp. 71-81). 

Springer, Cham. 

Bernanke, B. (2005). The global saving glut and the US current account 

deficit  (No. 77). Board of Governors of the Federal Reserve System 

(US). 

Bibi, S., Khan, U. A., & Bibi, A. (2012). Determinants of Investment in 

Pakistan. Academic Research International, 2 (2), 517-524. 

http://books.google.com/


 

111 

 

Bjuggren, P., Dzansi, J., & Shukur, G. (2010). Remittances and Investment. 

Governance An International Journal Of Policy And Administration, 

1(216), 1–26. 

Blejer, M.I., & Khan, , .S. (1984). Governemnt policy and private investment 

in developing countries. Staff Papers, 31(2), 379-403. 

Boakye-Yiadom, L. (2008) 'Rural-Urban Linkages and Welfare: The Case of 

Ghana's Migration and Remittance Flows', Doctoral thesis. University 

of Bath. 

Bouhga-Hagbe, M. J. (2004) A theory of workers’ remittances with an 

application to Morocco. International Monetary Fund. 

Buch, C.M., & Kuckulenz, A. (2004). Worker remittances and capital flows to 

developing countries (ZEW Discussion Paper No. 04-31). Retrieved 

fromhttp://www.zew.de/en/publikationen/publikation.php3?action=det

ail&nr=2131. 

Burnside, C., & Dollar, D. (2000). Aid, policies, and growth. American 

economic review, 90(4), 847-868. 

Caballero, R. (1991). On the sign of the investment-uncertainty relationship. 

American Economic  Review, 81(1), 279-288. 

Calderón, C., Fajnzylber, P., & López, J. H. (2008). Remittances and growth:  

Role of complementary policies. Remittances and Development, 335-

68. 

Cantah, G. W., Brafu-Insaidoo, G. W., Wiafe, E. A., & Adams, A. (2018). FDI 

and Trade Policy Openness in Sub-Saharan Africa. Eastern Economic 

Journal, 44(1), 97-116. 



 

112 

 

Carletto, G, B. Davis, M. Stampini, S. Trento & A. Zezza (2004) Internal 

Mobility and International Migration ESA Working Paper 04–13, 

FAO: Rome. 

Carling, J. (2008).  The Determinants of Migrant Remittances. Oxford Review 

Economic Policy 24(3), 581-598. 

Chami, R., Barajas, A., Cosimano, T., Fullenkamp, C., Gapen, M. & Montiel, 

P. (2008). Macroeconomic Consequences of Remittances. IMF 

Occasional Paper No: 259 Washington DC 

Chami, R., Fullenkamp, C., & Jahjah, S. (2003). Are Immigrant Remittance 

Flows a Source of Capital for Development? IMF Working Paper  No: 

189. 

Chami, R., Fullenkamp, C., & Jahjah, S. (2005). Are immigrant remittance 

flows a source of capital for development? IMF Staff Papers, 52(1), 

55-81. 

Chenery HB. (1952). Overcapacity and the acceleration principle. 

Econometrica: Journal of the Econometric Society 20(1), 1–28. 

Cherono, M.R., (2013). The effect of remittances and financial development 

on private investment in Kenya. Doctoral Dissertation, Universty of 

Nairobi. 

Chukwuone N (2007). Analysis of Impact of Remittance on Poverty and 

Inequality in Nigeria.  Sixth PEP Research Network General Meeting. 

From <www.pep-net.org.> (Retrieved on 5 April 2018). 

Claeys, P., Moreno, R., & Suriñach, J. (2012). Debt, interest rates, and 

integration of financial markets. Economic Modelling, 29(1), 48 – 59.  



 

113 

 

Clark, J.M. (1917). Business acceleration and the law of demand: A technical 

factor in economic cycles.  Journal of Political Economy, 1, 25-33. 

Cleary, S., Povel, P., & Raith, M. (2007). The U-Shaped Investment Curve: 

Theory and Evidence. Journal of Financial & Quantitative Analysis, 

42(1), 1–39. 

Cohen, J. P., & Paul, C. J. M. (2004). Public infrastructure investment, 

interstate spatial spillovers, and manufacturing costs. Review of 

Economics and Statistics, 86(2), 551-560. 

Daianu, D., Voinea, L., & Tolici, M. (2001). Balance of Payments Financing 

in Romania–The Role of Remittances. Romanian Center for Economic 

Policies, Bucharest. 

Dapaah-Yeboah, A. N. (2017). Investigating the Impact of Interest Rate on 

Domestic Private Investment in Ghana (Doctoral dissertation). 

Das, A. (2009). ``The Effect of Transfers on Investment and Economic 

Growth: Do Remittances and Grants Behave Similarly?". Memo, 

University of Manitoba. 

David, M. A. (2010). How do international financial flows to developing 

countries respond to natural disasters? (No. 10-166). International 

Monetary Fund. 

Dustmann, C., & Kirchkamp, O. (2002). The optimal migration duration and 

activity choice after re-migration. Journal of development economics, 

67(2), 351-372. 

Emene, A. N. (2012). The Impact of Interest Rate on Investment Decision in 

Nigeria. An Econometric Analysis. 



 

114 

 

Engle, R. F., & Granger, C. W. (1987). Co-integration and error correction: 

representation, estimation, and testing. Econometrica: Journal of the 

Econometric Society, 55(2), 251-276. 

Erden L & Holcombe RG, (2005). The effects of public investment on private 

investment in  developing economies. Public Finance Review 33(5), 

575–602. 

Erden, L., & Holcombe, R. G. (2005). The effects of public investment on 

private investment in developing economies. Public Finance Review, 

33(5), 575-602. 

Erden, L., & Holcombe, R. G. (2006). The Linkage between Public and 

Private Investment: A Co-Integration Analysis of a Panel of 

Developing Countries. Eastern Economic Journal, 32(3), 479–492. 

Ezeabasili, V. N., & Nwakoby, N. C. (2013). Fiscal Deficits and Private 

Investment:  Econometric Evidence from Nigeria. International 

Journal of Innovative Research in Management, 3(2), 1-18. 

Fayissa, B., & Nsiah, C. (2010). Can remittances spur economic growth and 

development? Evidence from Latin American countries (LACs). 

Department of Economics and Finance Working Paper Series. 

Fetiniuc, A. (2013). Labor migration and remittances in the Republic of 

Moldova: are the remittances efficiently used by the migrants' 

households? (Doctoral dissertation, Dublin Business School). 

Frankel, J. (2011) Are bilateral remittances countercyclical?, Open Economies 

Review, 22, 1- 16. 

Freund, C. & Spatafora, N. (2008) Remittances, transaction costs, and 

informality, Journal of Development Economics, 86, 356-366. 



 

115 

 

Ghana Statistical Service. (2014). Gross domestic product for Ghana. 

Retrieved on 3/02/2018, from http:// www.statsghana.gov.gh 

Ghanabusinessnews.com 

Githaiga, P. N. (2014). Do Remittances Stimulate Private Sector Investment? 

A Case of Sub-Saharan Africa, 6(29), 56–65.Global Evidence. World 

Bank Policy Research Paper No. 4116. Washington, D.C. 

Githaiga, P. N. (2014). Do Remittances Stimulate Private Sector Investment?  

Case of Sub-Saharan  Africa. European Journal of Business and 

Management, 6, 29. 

Giuliano, P., & Ruiz-Arranz, M. (2009). Remittances, financial development, 

and growth. Journal of Development Economics, 90(1), 144-152. 

Goodwin, R. M. (1951). The nonlinear accelerator and the persistence of 

business cycles. Econometrica: Journal of the Econometric Society, 1-

17. 

Goschin, Z. (2014). Remittances as an economic development factor. 

Empirical evidence from the CEE countries. Procedia Economics and 

Finance, 10, 54-60. 

Griffith, R., T. Boucher, P. McCaskie & R. Craigwell, (2008). Remittances 

and heir effect on the level of investment in Barbados. Journal of 

Public  Sector Policy Analysis, 2 

Guba, E.G., Lincoln, & others (1994). Competing paradigms in qualitative 

research. Handbook of Qualitative Research, 2, 163-194.   

Guiliano, Paolo & Marta Ruiz-Arranz (2005) “Remittance, Financial 

Development and Growth”. IMF Working Paper. 



 

116 

 

Gujarati, N. Damodar (2003) Basic Econometrics. (Fourth Edition). New 

York:  McGraw-Hill, Inc. 

Guma, N. (2013). Special Report - SA public sector investment: can it “crowd 

in”?StandardBank.Retrievedfromhttps://m.research.standardbank.com/

Research? view=16714535203d91a54c2394646fa1e d627bf3-1 

Hagen-Zanker, J., & Siegel, M. (2007). The determinants of remittances: A 

review of the literature (MGSoG Working Paper No. 003). Retrieved 

fromhttp://www.merit.unu.edu/publications/mgsog_wppdf/2007/wp20

07-003.pdf. 

Hailu, D. B., & Debele, F. (2015). The Effect of Monetary Policy on the 

Private Sector Investment in Ethiopia: ARDL Co-Integration 

Approach. Economics, 4(2), 22. 

Haroon, M., & Nasr, M. (2011). Role of private investment in economic 

development of Pakistan. International Review of Business  Research 

Paper, 7(1), 420-439. 

Harwell, M. R. (2011). Research design in Qualitative/Quantitative/Mixed 

methods (pp. 147-150). Madison, US: Sage Publications. 

Hiatt, J. F. (1986). Spirituality, medicine and healing. Southern Medical 

Journal, 79(6), 736-743. 

Mallick, H. (2012). Inflow of remittances and private investment in India. The 

Singapore Economic Review, 57(01), 1250004. 

IFC & McKinsey & Company (2010) „Two Trillion & Counting‟ 

www.mckinsey.com/clientservice/.../ Two_trillion_and_counting.ashx. 

 



 

117 

 

IMF (1999). Are Immi- grant Remittance Flows a source of Capital 

Development?From<www.imf.org/external/pubs/cat/longres.cfm?sk=1

6801.0> ((Retrieved on 6 January, 2018).in Eastern Europe. 

International Migration, 42 (4) 65-84.in Eastern Europe. International 

Migration, 42 (4), 65-84. 

Încalţărău, C., & Maha, L. G. (2012). The impact of remittances on 

consumption  and investment In Romania. Eastern Journal of 

European Studies, 3(2), 61-86. 

International Monetary Fund (IMF) (2009). International Financial Statistics, 

CD ROM December 2009, International Monetary Fund, Washington, 

D.C.  

International Monetary Fund. (2005). World Economic Outlook. International 

Monetary Fund, Washington, DC. 

International Organization for Migration (IOM) (2006). World Migration 

2005:  Costs and Benefits of Inter- national Migration. Geneva: 

International Organization for Migration. 

Iqbal, Z., & Sattar, A. (2005). The contribution of workers‟ remittances to 

economic growth in  Pakistan. Research Report of the Pakistan 

Institute of Development Economics, 187, 125. 

Johansen, S. & Juselius, K. (1990). Maximum likelihood estimation and 

inference on  cointegration with applications to the demand for 

money. Oxford Bulletin of Economics and Statistics, 51, 169-210. 

Johansen, S. (1995). Likelihood-based inference in cointegrating vector 

autoregressive models. Oxford University press on Demand. 



 

118 

 

Jorgenson, D. W. (1971). Econometric studies of investment behavior: a 

survey. Journal of Economic literature, 9(4), 1111-1147. 

Kaijage, J. N., & Siegel, M. (2008). The impacts of international remittances 

on receiving countries at the micro and macro level and policy options 

for increasing remittance effectiveness: Reviewing the literature. 

Unpublished MS Thesis, Maastricht Graduate School of Governance, 

Maastricht University, Maastricht, Netherlands. 

Kamasa, K. (2013). Do Financial Sector Reforms Promote Private Sector 

Investment? The Case of Ghana (Doctoral dissertation). 

Kanu S.I (2015). Capital Expenditures and Gross Fixed Capital Formation in 

Nigeria, 6(12), 188–198. 

Kaputo, C. C. (2011). Macroeconomic Policy and Domestic Private 

Investment: The Case of Zambia, 1980-2008 (Doctoral dissertation, 

University of Zambia).  

Karagol, E. (2004). A Disaggregate Analysis of Government Expenditure and 

Private Investment in Turkey. Journal of Economic Cooperation, 

25(2),  131-144. 

Keynes, J. (1936), The General Theory of Employment; Interest and Money. 

Cambridge: Cambridge University Press, 1972. Khan, M.S and 

Rheinart, C.M. 

Khan, Z., Khan, N., Hussain, S., Kiran, A., Ali, K., & Ali, S. (2017). The 

Nexus  Between Remittances Inflow and Private Investment: Cross 

Country Analysis of South Asian Countries. Asian Journal of 

Economic Modelling, 5(2),175–185.   



 

119 

 

King‟ori, Z. I. (2007). Factors influencing private investment in Kenya. 

Unpublished  manuscript,  Makerere University, Kampala, Uganda. 

Kingdom: Macmillan Cambridge University Press. 

Kiptui, M. (2005). Impact of fiscal policy on private investment in Kenya. 

Institute of Policy Analysis and Research discussion paper 

no.066/2005.  Nairobi: IPAR. 

Kodongo, O., & Ojah, K. (2017). Cross-Border Capital Flows and Economic 

Performance in Africa: A Sectoral Analysis. In Foreign Capital Flows 

and Economic Development in Africa (pp. 163-190). Palgrave 

Macmillan, New York. 

Konor, A. (2014). Determinants of Private Sector Investment in Ghana, 1970-

2011. Unpublished Master‟s Thesis, Department of Economics, 

Kwame Nkrumah University of Science and Technology. 

Laopodis, N. T. (2001). Effects of Government Spending on Private 

Investment. Applied Economics, 33, 1563-1577. 

Lartey, E. K. K. (2013). Remittances, investment and growth in sub-Saharan 

Africa. Journal of International Trade and Economic Development, 

22(7), 1038–1058. 

León‐Ledesma, M., & Piracha, M. (2004). International migration and the role 

of remittances in Eastern Europe. International Migration, 42(4), 65-

83. 

Lesotlho, P. (2006). An investigation of the determinants of private 

investment: The case of Botswana (Doctoral dissertation, University of 

the Western Cape). 



 

120 

 

Levine, R., Aghion, P. & Durlauf, S.N. (2005), Finance and growth: theory, 

mechanism and evidence. Handbook of Economic Growth, 1, 865-934. 

Lika BA, & Farid P. (2010) IS the level of financial sector development a key 

determinant of private sector investment in power sector. TSE working 

paper series Literature 29 (3), 1110 – 1148. 

Lueth, E., & Ruiz-Arranz, M. (2008). Determinants of bilateral remittance 

flows. The BE Journal of Macroeconomics, 8(1). 

MacKinnon, J. G. (1996). Numerical distribution functions for unit root and 

cointegration tests. Journal of applied econometrics, 11(6), 601-618. 

Malik, S.U., (2013). Role of foreign private investment and remittance in 

stock market development: Study of South Asia. 

Mallick, H. (2012). Inflow of remittances and private investment in India. 

Singapore. Economic Review, 57(01): 1250004. 

Mamatzakis, E. (2001). Public Spending and Private Investment; Evidence 

from Greece. International Economics Journal, 15(4), 33-46. 

Manic, M. (2017). the Impact of Remittances on Regional Consumption and 

Investment. Journal of Regional Science, 57(2), 342–381. 

 Frimpong, J. M., & Marbuah, G. (2010). The determinants of private sector 

investment in Ghana: An ARDL approach. European Journal of Social 

Sciences, 15(2), 250-261. 

Massey, D. S., Durand, J., & Pren, K. A. (2011). Migradollars and 

Development  in Eight Latin American Nations. 

Mata, R. S., & Traça, D. (2008). Remittances and Domestic Investment: An 

Analysis of the Role of Financial Sector Development, 1–30.  



 

121 

 

Matsila, N. R. (2013). Estimation of the private investment functions for the 

South African economy (Doctoral dissertation, University of Pretoria). 

Matuzeviciute, K., & Butkus, M. (2016). Remittances, development level, and 

long-run economic growth. Economies, 4(4), 28. 

Maxwell, J. A., & Mittapalli, K. (2007). The value of critical realism for 

qualitative research. International Association for Critical Realism, 13, 

1-13. 

Mckinnon, R. I. (1973). Money and Capital in Economic Development. 

Washington, D.C. The Brooklings Institution. 

Meyer, D., & Shera, A. (2016). The impact of remittances on economic 

growth: An econometric model. Economic, 18(2), 147–155.   

Ministry of Power. (2016). Power News. The Official News Magazine for the 

Ministry of Power, Maiden Edition. Accra. 

Mishra, P. (2005). Macroeconomic impact of remittances in the Caribbean. 

Unpublished paper. International Monetary Fund, Washington, DC. 

Modigliani, F., & Miller, M. H. (1958). The cost of capital, corporation 

finance and the theory of investment. The American Economic Review, 

48(3), 261-297. 

Mohapatra, S., Joseph, G., & Ratha, D. (2009). Remittances and natural 

disasters: ex-post response and contribution to ex-ante preparedness, 

Policy Research Working Paper Series 4972, The World Bank. 

Molapo, S., & Damane, M. (2015). Determinants of private investment in 

Lesotho. European Scientific Journal, ESJ, 11(34), 473-491 

Mustefa, S. (2014). Private Investment and Economic growth Evidence from 

Ethiopia. Mekelle University, Ethiopia, Unpublished Work. 



 

122 

 

Naa-Idar, F., Ayentimi, D. T., & Frimpong, J. M. (2012). Time Series 

Analysis of Determinants of Private Investment in Ghana (1960-2010). 

Journal of Economics and Sustainable Development, 3(13), 23-33. 

 Najibullah, S., & Masih, M. (2015). The financial determinants of private 

investment in Ghana.Mp r a, (65837). 

Narayan, P. (2004). Reformulating critical values for the bounds F-statistics 

approach to cointegration: an application to the tourism demand 

model  for Fiji (Vol. 2). Australia: Monash University. 

Narayan, P. Ojapinwa, T.V. and L.A. Odekunle. (2013). Workers' remittance 

and their effect on the level of investment in Nigeria: An empirical 

analysis. International Journal of Economics and Finance, 5(4): 747–

753. 

Odozi JC, Awoyemi TT, & Omonona BT (2010). House- hold poverty  and 

inequality: The implication of migrants‟ remittances in Nigeria, 

Journal of Eco- nomic Policy Reform, 13(2), 191-199. 

OECD, (2006). International migration outlook 2006. [E--‐ book]OECD 

Publishing.Availablethrough:OECDiLibrarhttp://www.oecdilibrary.org

[Accessed 22 January, 2018]. 

Okuda, H., (2013). Migrant workers‟ remittances and private investment in 

Sub-Saharan African Countries. European Journal of Social Sciences, 

36(3): 451-461.  

Oluwafemi, A., & Ayandibu, A. O. (2014). Impact of Remittances on 

Development in Nigeria: Challenges and Prospects, 5(3), 311–318.  

 

 



 

123 

 

Osili, U.O. (2004) Migrants and Housing Investments: Theory and Evidence 

from Nigeria.  Economic Development and Cultural Change 52(4): 

821–49. 

Ouattara B, (2004).Modeling the long-run determinants of private investment 

In Senegal. CREDIT Research Paper # 04/05, University of 

Nottingham. 

 Ouattara, B. (2005) Modelling the Long Run Determinants of Private sector 

investment in  Senegal. University of Manchester. 

Owiafe, G. (2008). The Impact of external Remittances on Poverty reduction 

in Ghana (Doctoral dissertation). 

Paolo G., & M. Ruiz-Arranz (2005). “Remittances, Financial Development 

and Growth (workingpaper05/234,InternationalMonetaryFund,2005) 

www.imf.org/external/pubs/cat/longres.ax?sk=18607 . 

Pesaran, M. H., & Pesaran, B. (1997). Working with microfit 4.0: interactive 

econometric analysis; [windows version]. Oxford University Press. 

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001).Bounds testing approaches to 

the analysis of level relationships. Journal of Applied Econometrics, 

16(3), 289-326. 

Pesaran, M.H. & Shin, Y. (1999). An autoregressive distributed lag modeling 

approach to cointegration analysis. In Storm, S. (Ed.), Econometrics 

and Economic Theory in the  20th Century: The Ragnar Frisch 

Centennial Symposium, Chapter 11, Cambridge University  Press, 

Cambridge. 

http://www.imf.org/external/pubs/cat/longres.ax?sk=18607


 

124 

 

Phiilps. P. C., & Hansen, B. (1990). Statistical inference in instrumental 

variables regression with I (1) processes. The Review of Economic 

Studies, 57(1), 99-125. 

Pozo, S. (2005). On remittance and risk. In D.F. Terry & S.R. Wilson (Eds.), 

beyond small  change: Making migrant remittances count (pp. 71-92). 

Washington, DC: Inter-American Development Bank. 

Pradhan, R. P., Norman, N. R., Badir, Y., & Samadhan, B. (2013). Transport 

Infrastructure, Foreign Direct Investment and Economic Growth 

Interactions in India: The ARDL Bounds Testing Approach. Procedia– 

Social and Behavioral Sciences, 104, 914–921. 

Prakash N. (2009) „‟ the Development Impact of Workers Remittance in Fiji‟‟ 

(Unpublished  Master‟s Thesis) Massey University, Palmerston North 

New Zealand. 

Quartey, P. & Blankson, T. (2003). The Sources and Uses of Migrant 

Remittances in Ghana, IEA Research Report, Ghana. 

Quartey, P. (2006). The impact of migrant remittances on household welfare 

in Ghana. AERC Research Paper 15. 

Quarshie, J. (2013). Impact of Internal and External Factors on Small and 

Medium Scale Enterprises‟ Access to Finance in Ghana. Ritsumeikan 

Asia Pacific University. 

Rahman, Z. (2015). Private investments, personal remittances and economic 

growth of Pakistan. Journal of Poverty, Investment and Development, 

10, 103-107. 



 

125 

 

Rapoport, H., & Docquier, F. (2006). The economics of migrants' remittances. 

Handbook of the Economics of Giving, Altruism and Reciprocity, 2, 

1135- 1198. 

Ratha, D., & Mohapatra, S. (2007). Increasing the macroeconomic impact of 

remittances on development. World Bank. 

Ratha, D. (2003). Workers‟ remittances: an important and stable source of 

external development finance. Global Development Finance, 2003, 

157-175. 

Salahuddin, M., & Islam, M. R. (2008). Factors Affecting Investment in 

Developing Countries: A Panel Data Study. The Journal of  Developing 

Areas, 42(1), 21–37. 

Salmon, M. (1982). Error correction mechanisms. The Economic Journal, 

92(367), 615-629. 

Samson M.S., (2011). An Analysis of Remittance Tendencies of Philippine 

Migrant Workers. www.scholarship.claremont.edu 

Serven, L, & Andres S. (1992). “Private Investment and Macroeconomic 

Adjustment: A Survey.” World Bank Research Observer 7(1), 95-114. 

Shaw, E.S. (1973), Financial Deepening in Economic Development, New 

York:  Oxford University Press.  

Shrestha, M. B., & Chowdhury, K. (2005). ARDL modelling approach to 

testing  the financial liberalisation hypothesis. 

Singh & Mehra, (2014). Remittances and economic growth in India: A time 

series analysis. Pacific Business Review International, 6(10), 53-57.  

http://www.scholarship.claremont.edu/


 

126 

 

Singh, M. R. J., Lee, K. W., & Haacker, M. M. (2009). Determinants and 

macroeconomic impact of remittances in Sub-Saharan Africa (No. 9-

216). International Monetary Fund. 

Sorensen, N. N. (2004). MIGRATION POLICY RESEARCH: The 

Development Dimension of Migrant Remittances. IOM Migration 

Working Papers Series. 

Squalli, J., & Wilson, K. (2006). A new approach to measuring trade 

openness. Economic & Policy Research Unit Working Paper, (06–07). 

Retrieved from http://www.zu.ac.ae/epru/documents/06 07-web.pdf 

Stampini, M., Leung, R., Diarra, S. M., & Pla, L. (2013). How large is the 

private sector  in Africa? Evidence from national accounts and labour 

markets. South African Journal of Economics, 81(1), 140–165.  

Stock, J. & Watson, M. (2007). Introduction to Econometrics. Pearson 

Education, Inc.: Boston. 

Stock, J. H. & Watson, M. (1993). „„A Simple Estimator of Cointegrating 

Vectors in Higher Order Integrated Systems,’’ Econometrica, 61, 783-

820. 

Taylor, E. J. (1999). The new economics of labour migration and the role of 

remittances in the migration process. International migration, 

37(1),63-88. 

Tewolde R. (2005). Remittances as a tool for development and reconstruction 

in Eritrea: An  economic analysis. Journal of Middle Eastern 

Geopolitics, 1(2), 1-12. 

Uçan, O., & Öztürk, Ö. (2011). Financial determinants of investment for 

Turkey. Journal of Economic and Social Studies, 1(1), 83. 

http://www.zu.ac.ae/epru/documents/06%2007-web.pdf


 

127 

 

UN (2014). The Economic Development in Africa Report 2014: Catalyzing 

Investment for Transformative Growth in Africa. 

United Nations Conference on Trade and Development (UNCTAD). (2016). 

World Investment Report 2016 - Investor nationality: Policy 

challenges. United Nations Publication. https://doi.org/UNCTAD. 

United Nations Conference on Trade and Development (UNCTAD). (2016). 

World Investment Report 2016 - Investor nationality: Policy 

challenges. United Nations Publication. https://doi.org/UNCTAD. 

Van Doorn, J. (2001). Migration, Remittances and small Enterprise 

Development. International  Labor organization (ILO), Geneva 

Vasco, C. (2017). Migration, remittances and entrepreneurship: the case of 

rural Ecuador. Migraciones Internacionales, 7(1), 37-64. 

Volkov, A. (2015). Long Run and Short Run Effects of Government 

Expenditures on Economic Growth: Are there Lessons for Ukraine? 

GANYO, E. A. (2013). Migration, Remittances and Human Capital 

Development in Ghana. Hague: Institute of Social Studies.  

White, S., & IDEAS, S. A. (2005). Enhancing private investment for 

development. Policy guidance for development agencies. 

World Bank (2006). Global Economic Prospects 2006: Economic Implications 

of Remittances and Migration. Washington, D.C.: International 

Bankfor Reconstruction and Development/ The World Bank. 

World Bank (2013). Migration and Remittance Flows: Recent Trends and 

Outlook, 2013-2016.  Migration and Development Brief, 27. 

World Bank (2016). Migration and Remittance Flows: Recent Trends and 

Outlook, 2013-2016.  Migration and Development Brief, 27. 

https://doi.org/UNCTAD


 

128 

 

World Bank (2017). Remittance Prices Worldwide, Issue 21, March 2017. 

Washington, DC: World Bank. https://remittanceprices.worldbank. 

org/en. World Bank. (2012). World Development Indicators. The 

World Bank. Viewed 07.01.2018.  http://data.worldbank.org/ 

Yang D. (2011).„‟ Migrant Remittance‟‟ Journal of Economic Perspectives 25 

(3), 129-152. 

Yang, D. (2008). Coping with disaster: The impact of hurricanes on 

international financial flows,  1970-2002, Advances in Economic 

Analysis & Policy, 8(1), 1903-1903.79 

Yoshikawa, H. (1980). On the“ q” Theory of Investment. The American 

Economic Review, 70(4), 739–743. Retrieved from http://www.jstor.o 

rg/stable/180357



 

129 

 

 

APPENDICES  

APPENDIX A 

Summary statistics of the variables in log form 

 

Note: Std. Dev. represents Standard Deviation while Sum Sq. De. represents Sum of Squared Deviation. 

Source: Author‟s estimate using Eviews  9.0.

 LNPINV LNREM LNINFRA REMINFRA RIR T0 LNEXDEBT GDPG LNDS 

 Mean  19.54  17.80  19.87  340.86  24.45     0.36  19.41  2.72  20.50 

 Median  19.79  17.44  20.26  328.39  23.83 0.37  19.42  2.01  20.13 

 Maximum  23.99  22.33  22.76  504.82  45.00      0.58  22.07  11.28  22.82 

 Minimum  13.84  13.30  15.38  183.57  12.50      0.09  17.28  0.54  18.21 

 Std. Dev.  3.29  2.39  2.05  96.95  9.16      0.13  1.38  2.14  1.27 

 Skewness -0.23  0.32 -0.44  0.15  0.83 -0.31  0.51  2.30  0.60 

 Kurtosis  1.82  2.41  2.24  1.91  3.02  2.16  2.334  8.92  2.21 

 Jar-Bera  2.28  1.07  1.90  1.83  3.95  1.53  2.089  79.54  2.91 

 Probability  0.32  0.58  0.37  0.40  0.14  0.47  0.35  0.00  0.23 

Sum-Sq.de  664.27  605.15  675.62  11589.44  831.17      12.16  659.69  92.37  696.86 

 Dev.  357.97  189.01  138.98  310185.4  2773.26      0.52  62.94  150.74  53.25 

Observations 34 34 34 34 34        34 34 34 34 
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APPENDIX B 

Net Effect Calculation 

a) Long-run net effect 
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(c) Test of long-run joint significance 

Parameter Probability 

     0.0058 

 

(d) Test of short-run joint significance 

Parameter Probability 

     0.2340 
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APPENDIX C 

Plot of Cumulative Sum of Recursive Residual 
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Plot of Cumulative Sum of Recursive Residuals. The straight lines represent 

critical bounds at 5 % significance level  

Source: Author‟s construct (2018) 
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APPENDIX D 

Plot of Cumulative Sum of Squares of Recursive Residual 
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Plot of Cumulative Sum of squares of Recursive Residuals.  

The straight lines represent critical bounds at 5 % significance level  

Source: Computed by Author using Eviews 9.0   
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APPENDIX E-1 

Graph of Variables at Levels 
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APPENDIX E-2 

Plot of variables in levels 
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APPENDIX F-1 

 Graph of Variables at First Difference 

-4,000,000,000

-2,000,000,000

0

2,000,000,000

4,000,000,000

6,000,000,000

8,000,000,000

1985 1990 1995 2000 2005 2010 2015

DPINV

-3,000,000,000

-2,000,000,000

-1,000,000,000

0

1,000,000,000

2,000,000,000

3,000,000,000

4,000,000,000

1985 1990 1995 2000 2005 2010 2015

DREM  

-4,000,000,000

-3,000,000,000

-2,000,000,000

-1,000,000,000

0

1,000,000,000

2,000,000,000

1985 1990 1995 2000 2005 2010 2015

DINFRA

-600,000,000

-400,000,000

-200,000,000

0

200,000,000

400,000,000

600,000,000

800,000,000

1,000,000,000

1985 1990 1995 2000 2005 2010 2015

DEXDEBT  

-.20

-.15

-.10

-.05

.00

.05

.10

.15

.20

1985 1990 1995 2000 2005 2010 2015

DTO

-15

-10

-5

0

5

10

15

1985 1990 1995 2000 2005 2010 2015

DRIR  

 

 

 

 

 

 



 

137 

 

APPENDIX F-2 

Plot of variables in first difference 
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