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OPERATIONAL DEFINITION OF TERMS

Cross-border interbank borrowing: any financial arrangement that crosses the
national borders. It includes cross-border loans, letters of credit or
credit or banks acceptance.

Economic growth: the increase in the capacity of an economy to  produce goods

and services from one period to another.

FDI: the net inflows of investment to acquire a lasting management interest
(10 per cent or more voting power) in an enterprise operating in

an economy other than that of the investor.

Granger causality: a statistical hypothesis test for determining whether one

time series is useful in forecasting another.

Impulse response function: the reaction of any dynamic system in response to
some external change.

Portfolio investment: the passive investment in securities, none of which entails
an active management or control of securities issued by the

investor.

Private capital inflows consist of net FDI, portfolio investment and cross-border

interbank borrowing.

Remittances consist of current and capital transfers in cash or in kind, made or
received, by resident household to or from non-resident households
and net compensation of employees from persons working abroad
for short periods of time.

Variance Decomposition measures the amount of information each variable
contributes to the other variables in the auto regression.

Vector auto regression: a statistical model used to capture the linear

interdependencies among multiple time series.
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ABSTRACT

Most studies on private capital inflows and economic growth are cross-country
and give more weight to foreign direct investment than the other components of
private capital inflows. Moreover, these studies have not included remittances as
an explanatory variable in their estimation procedures. In addition, the question as
to whether it is private capital inflows that promote economic growth or it is
economic growth that attracts private capital inflows has not been investigated in
Kenya. This study investigated the causality between foreign direct investment,
portfolio investment and cross-border interbank borrowing and economic growth;
analyzed the effect of foreign direct investment, portfolio investment and cross-
border interbank borrowing on economic growth; and examined the effect of
remittances on economic growth in Kenya. The data used was sourced from
World Bank’s African Development Indicators and various Economic Surveys
and Statistical Abstracts for the period 1970 to 2010. The study used Granger
Causality to investigate the causality between foreign direct investment, portfolio
investment and cross-border interbank borrowing and economic growth. The
ordinary least squares estimation was used to determine the effect of foreign
direct investment, portfolio investment and cross-border interbank borrowing; and
remittances on economic growth. The study found that there was a unidirectional
causality from foreign direct investment to economic growth and from economic
growth to cross-border interbank borrowing. Regression results showed that the
coefficient of foreign direct investment as a ratio of gross domestic product was
positive and statistically significant, and the coefficients of portfolio investment
as a ratio of gross domestic product and cross-border interbank borrowing as a
ratio of domestic product were positive and statistically insignificant. Similarly,
the coefficient of remittances as a ratio of gross domestic product was positive
and significant. Following these results, the Government of Kenya should work
towards an environment that attracts foreign direct investment, pursue a high and
sustainable economic growth rate so as to attract cross-border interbank
borrowing and put in place policies that encourage remittances.



CHAPTER ONE

INTRODUCTION

1.1 Background

To overcome the high poverty levels and improve the standard of living in
developing countries there is need for a substantial inflow of external resources in
order to fill the savings and foreign exchange gaps. This will increase the rate of
capital accumulation and growth. One of these external resources is private capital
inflows. It is for this reason that the effect of private capital inflows on economic
growth has received a lot of attention especially in the recent past following the
global financial crisis of 2008 (Macias and Massa, 2009). This is because private
capital inflows which include foreign direct investment (FDI), cross-border
interbank borrowing, bond flows and portfolio equity flows, and remittances are
accompanied by investible funds. They provide new technologies and may

enhance the efficiency of existing technologies.

Private capital inflows especially FDI may facilitate access to export markets,
enhance skills and management techniques and provide cleaner technologies and
modern development systems (Mwega and Ngugi, 2006). In addition to providing
needed capital for investment, private capital inflows, may increase competition
in the host economy and aid local firms to become more productive by adopting

efficient technology or by investing in human and/or physical capital. Ajayi



(2006) asserts that private capital leads to job and employment creation. It also
facilitates access to foreign markets and assists in the integration of the host

country to the global economy.

The New Partnership for African Development (NEPAD), in its vision, seeks to
attract capital inflows in order to achieve sustained growth and development.
Africa suffers from savings and foreign exchange gaps and requires inflows of
external resources to fill these gaps and be able to achieve sustainable growth and

eliminate the current level of poverty (Ajayi, 2006).

Most developing countries have found themselves with declining bank credit and
official aid flows. For example, data from the Organization for Economic Co-
operation and Development (OECD) (2009) shows that in Africa, Kenya is ranked
number 34 in aid dependence (a ratio of aid to GDP). By 2007, Kenya’s
percentage aid dependence was 4.71 percent. Its East African neighbours, Uganda
and Tanzania, were ranked number 9 and 10 respectively. This implies that Kenya
does not greatly depend on official aid and has to turn to private capital flows to
replace the dwindling aid flows. Though Kenya, like other developing countries,
might not have embraced private capital inflows it has to accept it as a
replacement for the declining official aid. This is also supported by the success
story of the Asian tigers (Vinh, 2009).

However, there have been debates about the exact benefits of foreign private

capital inflows in the context of globalization. Multinational enterprises (MNES)



and FDI have been targets of attack. The argument has been that MNEs are big
and their sales exceed the GDP of some of the African countries. Also, there are
no trickle-down effects from FDI, and MNEs pay abysmally low wages.
Moreover, the freedom of policy makers in developing countries is increasingly
constrained by the need to cater for the interest of big business (Herz, 2000). In
Kenya the incentives given to foreign investors in the form of tax holidays, stamp
duty exemption and value added tax (VAT) exemption on company inputs by the
Export Processing Zone (EPZ) may impact negatively on the development of
indigenous entrepreneurship (Republic of Kenya, 1990). If Kenya has to
transform itself into a newly industrialized, middle income country as envisioned
in the Vision 2030, capital inflows in the form of remittances from the Kenyan
Diaspora, increased foreign direct investment and more portfolio inflows should
be encouraged. Only then can an economic growth of 10 per cent be attained and

sustained (Republic of Kenya, 2007).

1.2 Situational Analysis of Private Capital Inflows to Kenya

1.2.1 FDI Inflows

Net FDI were highly volatile and generally declining in the 1980s and 1990s
despite the economic reforms and the progress made in the business environment
(Mwega and Ngugi, 2004). Figure 1.1 shows FDI inflows over the period 1970 to

2010:
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Figure 1.1 Net FDI Flows to Kenya (1970 — 2010)

Data Source: http://unctadstat:unctad.org/Tableviewer/tableview

For example, FDI rose in the 1970s from US$14 million in 1970 to US$84
million in 1979. The early 1980s saw a decline in FDI to a low of US$11 million
in 1984 before picking up in 1989 to US$62 million. The 1990s saw FDI decline
to a low of US$2 million in 1992 before a rise to US$ 146 million in 1993. FDI
rose from US$5 million in 2001 to US$729 million in 2007 (UNCTAD, 2011). In
general, FDI flows to Kenya have been on the increase reaching US$335 million

in 2011.

The fluctuations in FDI may be accounted for by a number of reasons. First, the
recurrent tribal clashes every time Kenya was approaching the election period.

For example the 1992 and 1997 tribal clashes in the Rift Valley and Coast


http://unctadstat:unctad.org/Tableviewer/tableview

Provinces had led Nairobi to be rated as one of the most dangerous cities in the
world by the United Nations’ International Civil Service Commission and
downgraded to class C from class B station. Secondly, in 1990, aid and any form
of financial assistance to the Kenya Government was suspended by the Brettton
Woods Institutions and other bilateral donors who were supporting political
pluralism and good governance. Similarly in 1997, there was suspension of the
Structural Adjustment Support due to the strained relationship between Kenya and
its development partners. These two factors scared off investors. Third, the sharp
rise of FDI in 2000 was due to new investment in the mobile telephone sector and
the accelerated borrowing by the private sector to finance electricity generation
because of the drought at the time (Ngugi and Nyang’oro, 2005). Fourth, the
change in trade policy from that of import substitution (IS) to export promotion
(EP) which led to the establishment of the Export Processing Zone (EPZ) in 1990,
led to increased FDI directed to specific industries like the garment industry to

take advantage of the African Growth Opportunity Act (AGOA) initiative.

The latest increase in FDI is attributed to the interest by the Chinese in not only
the construction industry but also the shift to manufacturing and communications
as witnessed in the setting up of Xinhua News and the China Central Television
African headquarters in Nairobi. The second reason for the latest upsurge is

exploration of oil activities in Turkana (IMF, 2012) and the Titanium mining in



Kwale. The relationship between FDI and economic growth is not clear. This calls
for a country specific investigation to determine the growth effects of FDI.

1.2.2 Net Portfolio Investment

Except for the years 1975-1977 and 1980, net portfolio equity flows to Kenya
were zero up to 1992. From 1993 net Portfolio equity flows to Kenya have shown
fluctuations. For example, they rose from US$6 million in 2000 to US$3.2 million
in 2005, and then followed by a drop to US$0.5 million in 2007 as shown by

Figure 1.2.
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Figure 1. 2 Net Portfolio Equity Flows to Kenya (1970 — 2010)
Data Source: World Bank, Global Development Finance Database, 2010.
The lack of net portfolio flows to Kenya from 1970 to 1992 is explained by the
country operating a closed capital account then. The large flows between 2003

and 2005 are explained by the liberalization of the communication sector. This is



the time the mobile telephone firms were established in the country. The drop in
the flows in 2007 is explained by the uncertainty of the investment climate
because the country was going for a general election which was followed by
violence. The resurgence in 2008 is probably explained by the formation of a new
government and therefore a renewed confidence in the political stability of the
country. Just like FDI, there is need to investigate the role of net portfolio equity

inflows in the economic growth of Kenya.

1.2.3 Remittances to Kenya
Remittances to Kenya have been rising over the years. Figure 1.3 shows the trend

of remittance flows to Kenya from 1970 to 2010:
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Figure 1.3 Remittances to Kenya (1970 — 2011)

Data Source: www.centralbank.go.ke/forex/Diaspora-Remit.aspx



Remittances to Kenya have been rising over the years. For example, remittances
rose from US$7,260,000 in 1970 to US$89, 099,998 in 1989. By 2009,
remittances were US$609,156 million (Central Bank of Kenya, 2011). The drop
in rate of increase in remittances between 2008 and 2009 could be attributed to
the global financial crisis. The steady rise in remittances is attributed to the rise of
the number of Kenyans in the Diaspora. The Kenyan Embassy in Washington D.
C. indicated that by July, 2011 there were three million Kenyans in the Diaspora
and in the USA alone, there were about 400,000 Kenyans (Republic of Kenya,
2011). The second reason for this trend is the low naturalization rate in these
countries (USA, Canada, Europe, Asia, and South Africa) where Kenyans stay.
Thirdly, the passing of the new constitution in 2010 which allowed for dual
citizenship has made those Kenyans who would wish to invest both in the
countries they live and at home to increase remittances. Lastly, there has been an
aggressive campaign by the Kenya Government to involve the Kenyan Diaspora
in the development agenda of the country. This is evidenced by the government’s
ratification of the amendment to the African Union (AU) Constitutive Act Article
3(q) that invites and encourages the full participation of the African Diaspora as
an important part of African continent’s building. In the domestication of the AU
Act, the Kenya Government established the International Jobs and Diaspora

Office (IJDO) in the Ministry of Foreign Affairs in 2007.



Remittances are taken to influence economic growth because they are an
alternative source of financing investment and help in overcoming the liquidity
constraint (Fayissa and Nsiah, 2008). There is need to investigate whether

remittances have any effect in the economic growth of Kenya.

1.3 Kenya’s GDP Growth

Kenya’s economic growth has been unstable since independence as shown in

Figure 1.4:
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Figure 1.4 Kenya’s GDP Growth (1970-2010)

Data Source: World Bank’s Global Development Finance Database-various
issues; Republic of Kenya: Economic Survey
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Kenya’s GDP growth was high in the first two decades after independence in
1963. This was due to public investment, encouragement of small holder
agricultural production and incentives for private investment. There was notable
decline in Kenya’s economic performance from the 1970s to 2004 when GDP
growth was below 10%. The worst years were 1974 to 1975, 1978, 1981, and
1990 to 1999, 2000-2003 and 2008. The worst performance in these years is
explained by both the internal and external factors. For example, the 1974-1990
period was marked by Kenya pursuing the import substitution (IS) policy and the
time also coincided with high oil prices which made Kenya’s manufacturing
sector uncompetitive. Additionally, in the early 1990s, there was failure by the
Government to sustain prudent macroeconomic policies, the structural reforms
that had started in the 1980s had slowed down and there was the problem of

governance. In 1991, bilateral and multilateral donors suspended aid to Kenya.

In 1994-1996 there was improved economic performance because in 1993 Kenya
started a major economic reform programme. With the assistance of the IMF and
the World Bank, Kenya had eliminated the price control and import licensing, had
removed foreign exchange controls, had embarked on privatization, had started
retrenchment of the civil service and pursued conservative fiscal and monetary
policies. Other factors that have had negative effects on the macroeconomic

performance include the adverse weather conditions and the general elections.
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1.4 Reforms to Promote Private Capital Inflows and Remittances

Since the late 1980s the Kenya Government has undertaken reforms aimed at
promoting the role of the private sector in economic growth and development of
the country. Among the first reforms was Structural Adjustment Programmes
(SAPs) recommended by IMF and the World Bank in 1980. These reforms that
started in the 1980/81 fiscal year with a Structural Adjustment Loan in March,
1981, were officially incorporated in Government reforms after the publication of
the Sessional Paper No.1 of 1986. The SAPs were meant to eliminate fiscal and
external imbalances. They focused on liberalization of prices and marketing
systems, financial sector policy reforms, international trade regulation reforms,
government budget rationalization, divestiture and privatization (Republic of
Kenya, 1997). The emphasis was the promotion of the private sector. Since then

the Government has privatized most public corporations.

There have also been political reforms starting with the repeal of Section 2A of
the previous constitution in 1991 to pave way for multiparty democracy and
introduce a term limit on the presidency. The reforms eventually saw the
promulgation of a new constitution in August, 2010. The new constitution among
other things is expected to bolster human and group rights, limit the influence of
the executive by sharing this with the National Assembly and the devolved

County governments and restoring the credibility of the Judiciary (Barkan, 2011).
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This is expected to change the perception of Kenya as a secure place and thus

likely to encourage private capital inflows.

Reforms in governance have also been ongoing. There have been reforms in the
public sector including the enactment of the Financial Management Act 2005, to
enhance transparency and accountability of the public finances. There have also
been performance contracting and downsizing to make the Act more efficient and
friendly to the private investor. In 2011, the Kenya Ethics and Anti Corruption
Commission (KEACC) was established, and reforms in the Judiciary and the

police force are ongoing.

On the economic front Kenya has liberalized the foreign exchange market and the
capital account. The Capital Markets Authority (CMA) was established in 1989 to
provide funds for long term development. In 1990, the Export Processing Zone
Act was enacted to provide for the promotion and facilitation of export oriented
investment and the development of an enabling environment for such investment
and for connected purposes. In 2004, the Government established the Kenya
Investment Authority (KIA) to provide professional assistance, facilitation,
information and advice to both local and foreign investors seeking to establish
new investment or to expand existing interests. To maintain macroeconomic
stability, in 2005, the Monetary Policy Advisory Committee (MPC) whose chair

is the Governor, Central Bank of Kenya (CBK), was formed. A new interest rate
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benchmark, the Central Bank Rate (CBR) based on the interbank and repo rate
was introduced. Consequently, newly listed companies in the Nairobi Stock
Exchange (NSE) pay a lower tax rate of 20 percent for a period of 5 years
provided that these companies offer at least 40 percent of their shares to the

Kenyan public (Mwebesa, 2006).

Kenya is a member of the East African community (EAC), a regional economic
integration block that has signed a Customs Union and Common Market protocols
now under implementation. Given that Kenya has a better developed Information
and Communications Technology (ICT) sector in the community and has invested

much in infrastructure, this is likely to attract more private capital inflows.

To show the role of the African Diaspora the AU amended its constitutive Act on
31 February, 2003. In Article 3 was added part (q) which states “... invite and
encourage the full participation of the African Diaspora as an important part of
our continent, in the building of the African Union.” (AU Protocol on
Amendment to the Constitutive Act, 2003: 3). Kenya in 2007, domesticated the
AU Act by establishing the International Jobs and Diaspora Office (1JDO) in the
Ministry of Foreign Affairs. The Diaspora is one of the flagship projects under
the financial sector in Vision 2030, a clear indication that the Kenyan policy

makers take the Diaspora participation in development seriously.
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All these reforms are meant to make Kenya the best destination for private capital
inflows and remittances to provide the necessary capital for the attainment of
Vision 2030. This calls for an understanding of the role of private capital inflows

and remittances in the economic growth of Kenya.

1.5 The Statement of the Problem

One of the aims of the Kenya Government is to inspire economic growth.
However, this is driven by a number of factors among them capital. Capital can be
sourced internally or externally. External capital includes private capital inflows
and remittances. The role of private capital inflows in economic growth has been
controversial since the 1950s (Waheed, 2004). Whereas some studies (Mosley,
1980; Carkovic, 2002; Durham, 2003; Prasad, 2006) find that private capital
inflows have a negative relationship with economic growth, others (Gheeraert and
Malek, 2005; Vita and Kay, 2009; Macias and Massa, 2009; Vihn, 2010) find a
positive relationship between private capital inflows and economic growth. In
addition, there has been a question as to whether it is private capital inflow which
promote economic growth or if it is economic growth that attracts private foreign
capital inflows. Some studies show that there is some endogeneity of the
explanatory variables (Bailliu, 2000; Cuadros et al., 2001; Kigabo and Baricko,
2009). However, the role of private capital inflows in economic growth of Kenya
and the causality between private capital inflows and economic growth in Kenya

is not well understood.



15

A lot of existing literature on the effect of private capital inflows on economic
growth covers FDI (Blomstrom, 1986; Aitken and Harrison, 1999; Ayanwale,
2007; Njimanted, 2009; Esso, 2010). Other studies that have investigated the
impact of various components of private capital inflows on economic growth are
cross-country thereby employing panel data (Bailliu, 2000; Durham, 2003;
Gheeraert and Mansour, 2005; de Vita and Kyaw, 2009; Macias and Massa,
2009). Sethi and Sucharita (2009) in their single country study did not include
cross-border interbank borrowing as one of the components of private capital

inflows.

A study on remittances and poverty in Kenya (Kiiru, 2010) used a Household
Budget Survey and did not include economic growth as a dependent variable.
This study fills this gap by being country-specific, including cross-border
interbank borrowing as a component of private capital inflows. It also recognizes

remittances as an explanatory variable and employs time series data.

1.6 Research Questions
i.  What is the causality between FDI, portfolio investment and cross-border
interbank borrowing and economic growth?
ii.  What is the effect of FDI, portfolio investment and cross-border
interbank borrowing on economic growth?

ilii.  What is the effect of remittances on economic growth?
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iv.  What are the policy implications of these study findings?

1.7 Objectives of the Study
The general objective of this study was to analyze the relationship between
various components of private capital inflows and remittances and economic

growth in Kenya. The specific objectives of the study were to:

i. Investigate the causality between FDI, portfolio investment and cross-
border interbank borrowing and economic growth.
ii. Analyze the effects of FDI, portfolio investment and cross-border
interbank borrowing on economic growth
iii.  Examine the effects of remittances on economic growth

iv.  Draw policy implications from the research findings.

1.8 Significance of the Study

This study contributes to the already existing literature on the causality between
FDI, portfolio investment and cross-border interbank borrowing and economic
growth. It examines the effect of FDI, portfolio investment and cross-border
interbank borrowing and remittances on economic growth in Kenya. The findings
can be a basis for appropriate policies targeting FDI and Diaspora remittances for

the realization of the Vision 2030.
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1.9 Scope and Limitation of the Study

The study covered the period 1970-2010 since most data for this period was
available. However the data for cross-border interbank borrowing was not
available. Hence, this study used net private external debt as a proxy. Economic
growth is determined by a number of factors other than private capital inflows and
remittances. This study considered private capital inflows and remittances and
added government expenditure, financial development, human capital,
macroeconomic stability and openness as other determinants of economic growth.
The private capital inflows were disaggregated into foreign direct investment,

portfolio investment and cross-border interbank borrowing.

1.10 Organization of the Study

The study is structured as follows. Chapter One is an introduction that provides
relevant information about Kenya’s private capital inflows, remittances and
economic growth, during the period under study. Chapter Two presents literature
review both theoretical and empirical. Chapter Three focuses on methodology
which includes the research design, the theoretical framework, the model
specification, definition and measurement of variables, data sources and analysis.
Chapter Four presents the findings of the study while Chapter Five provides the

summary of the study’s findings, conclusions and policy implications.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

In this Chapter, a review of both theoretical and empirical literature is done. The
first section deals with theoretical underpinnings of the importance of private
foreign capital and remittances to economic growth. The section covers the
following theories: The accelerator model, the neoclassical growth theory, the
endogenous growth models, the two-gap model and the three-gap model. The
second section reviews empirical evidence on the role of private capital inflows
and remittances in economic growth and the last section has an overview of the

literature.

2.2 Theoretical Literature

The role of capital in economic growth is explained by various theories among
which are the following:

2.2.1 The Accelerator Model

The accelerator model is also referred to as the Accelerator-Multiplier Model. It
was first developed by an English economist, Roy Harrod (1900-1978) in 1939.
According to this model a certain amount of capital is required to support a given

level of economic activity.
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This relationship is shown as:

Where K; is the capital stock at period t, Y is GDP at period t and q is known as

the accelerator and is a constant proportion between the two variables.

Investment represents changes in the capital stocks such that:

I = Ki— K1 + dK¢.1, where I; is the current investment, K; is the current capital
stock, Ky is the previous period capital stock and dKi. represents depreciation.
Thus:

It = th - th—l + th—l

I, =AY, +AEPIECIALION ... (2.2)

Where AY: is change in GDP. Equation 2.2 implies that investment at time t is
equal to the product of the accelerator and the change in income plus depreciation.
The role of private capital inflows in this model is understood in the context of the

determinants of income:

Yo =C,+ 1 +G, + NX, i (2.3)

Where C,, I;, G; and NX; are private consumption, private investment, government
expenditure and net exports respectively. Defining consumption expenditure as a

proportion of disposable income (Y):

C, = DY @ = DL o1)Y, o (2.4)
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Where b represents the marginal propensity to consume and t is the tax rate:

Then, Y, =b@—t)Y, +qY, —qY,, + K, ; + G, + NX{ covvvreeeeeecererrrrrssrssresrnnen (2.5)

For simplicity, the depreciation term is eliminated and solving for Y;
Y, [1-b(l-t)—q]= A —qY,,, where A =G, + NX,

Now if we incorporate the private capital inflows (PCINF) and remittances

(REM) in the autonomous expenditure A; such that:

A" =G,+NX, + PCINF + REM, equilibrium income (Y®) is given as

Yo =[L-BA—t) =] [AT =Y, ] e (2.6)

[1-b(1-t)-q]™ is the multiplier which represents how a change in autonomous
expenditure Af affects the equilibrium level of income. Replacing [1-b(1-t)-q]™

with a single term variable ‘a’:

LA | Nt ) 22 PSSO OO 2.7)

Expression 2.7 shows how an autonomous shock (in this case an increase in
capital stock out of an increase in private capital inflows and remittances) will
lead to an increase in income. This model shows that private capital inflows and
remittances have an effect on economic growth through “a” since they lead to a

change in A". The underlying assumptions of this model are that there should be a
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developed financial market and data on capital stock should be available. This
study will borrow a lot from this model in answering research questions two and

three.

2.2.2 The Neoclassical Growth Theory
The neoclassical growth theory has three dynamic models that have been used
widely: the Solow model, the optimal growth model and the overlapping

generations model (Serletis, 2007).

a) The Solow Model:
The Solow Model consists of two equations: a production function and a capital

accumulation equation (Serletis, 2007). The production function is given by:

Y 2= F(K{y L) covvereeeeeeereseeeeesesesssesssssssesssssesssssesssessssssssssssssssssssssssssssssssssseseneees (2.8)

where Y is output at time t, K, is capital at time t and L is labour at time t.

The model has three important assumptions:

1. The production function is increasing in each input, and has diminishing

marginal product.

2. When zero units of input are used for either K or L, then nothing is

produced. Thus, F (0, L) =F (K, 0)=F (0,0) =0.

3. The production function exhibits constant returns to scale such that:
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F (yK4, wLt) = yY¢ for y > 0.

Setting ¥ = Li for Ly > 0 and using the constant returns to scale property, (2.8)
t

reduCes t0 Y, = T(K,) oo (2.9)

where y; is output per person, I—t , and K is capital per person, % :
t t

With the assumption of many firms in the economy (a case of perfect

competition), each firm maximizes profit, m;, by solving the following problem:

Maxz, =L, f (k) —w,L, —rK,

KL (2.10)
Where w; is the real wage rate, r; is the real rental price of capital, and

L, f (k,) =Y, . Taking the first order conditions

FK) =K, FEK) = Wi e (2.12)
LI 90 T OO (2.12)

The two equations (2.11 and 2.12) imply the first order difference equation:

O (0 T (2.13).

Equation 2.13 is the Solow model in discrete time. The equation implies that the

amount of capital per worker depends positively on the savings rate, s, and
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negatively on the depreciation rate, 8. With the assumption of no population
growth and technical change, the steady-state requires that capital per person is

constant (k,,, =k,). Equation 2.13 will then reduce to the standard steady-state

equation:

Where 8k~ is the amount of saving per capita necessary to keep constant the level
of capital per worker. To get the amount of capital accumulation that is optimal,
the steady-state per capita consumption, ¢, is maximized. Thus:

Maxc” = f (k") —sf (k")
Maxc” = f (k") —ck”

with respect to k”. The first order condition gives
L T - 1= ST (2.15).

Equation 2.15 is the golden rule of accumulation, which states that the steady-
state per capita consumption is maximized when the marginal product of capital

net of the depreciation rate is equals zero.

The second equation of the Solow model is the capital accumulation equation.
With the assumption that capital depreciates at the rate &6 > 0, the capital

accumulation equation is given by:
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kt+1 = It +(l_5)kt
T A (2.16)

where Iy is gross investment and s (0 <s > 1) is the savings rate. Assuming V is the
population growth rate and t the rate of technical change there are three versions

of the model (Serletis, 2007):

) Steady State with no population growth and no technical change

(v =1=0):
Let L, =L, then

o _ K _sY+@-0)k,

t Lt+1 Lt

i) Steady State Growth (v # 0 and 1 = 0):

With population growth rate v,

Ky = Kiy SVt =0)K, which implies the following first order difference
L, @+v)L

equation:

(L4 V)Keg =SFK) F L O)K, cervriiiriiiiiiiccciccceee e (2.17).

Equation 2.17 is the Solow model in discrete time, which states that the amount of

capital per worker depends positively on the savings rate, s, and negatively on the
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depreciation rate, 9, and the population growth rate, v. Under the assumption of
constant population growth and no technical change, the steady-state growth rate

requires that capital per worker is constant over time (k,,, =k, ). Thus, equation

2.17 reduces to:
S LG I (=) | SO (2.18)

Where (r + 8)k is the amount of savings per capita necessary to keep constant the
level of capital per worker. Maximizing the steady-state per capita consumption,

¢’, will give the golden rule level of capital accumulation. Thus:

Maxc” = f (k") —sf (k")
Maxc” = f(K") = (V+ )k

with respect to k. First order condition gives

T () T (2.19).

Equation 2.19 states that per capita consumption is maximized when marginal

product of capital less the depreciation rate equals the population growth rate.

iii) Steady-State per Capita Growth (v # 0 and t # 0):

In this case the Solow equation is extended to incorporate the exogenous technical

change. The first order difference equation becomes
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Ak =sf(K) = (5 +v+2)k

n

where  k =ﬁand A is the efficiency of labour and is assumed to grow at the
rate of 1. Then the steady- state equation becomes:

SE(K ) = (VA T4 T) K ettt (2.20)
and the golden rule capital accumulation is:

FHKT) 0 S VA T (2.21).

Equation 2.21 states that per capita consumption is maximized when the marginal
product of capital less the depreciation rate equals the population growth rate plus

the rate of technical change.

b) The Optimal Growth Model:
Solow model’s weakness was the assumption that the savings rate (s) was
exogenous. The optimal growth model was an improvement of the Solow model
and is the work of Ramsey (1928) as cited in Serletis (2007). The Ramsey model
begins by considering an economy populated with a large number of infinite-lived

households each of which has preferences given by:

U (CorCor) = 3 BU(C) e (2.22)
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where c; is per capita consumption at time t, B is the discount factor and is equal

to % where p is a time preference parameter. The within-period utility
+p

function u(cy), satisfies the following conditions:
u'(c,) > 0,u*(c,) <0,u*(0) = wandu* () =0.

Assume that the household supplies inelastically one unit of labour each period.
The household operates a production function with constant returns to scale in
capital and labour given by equation 2.8. If the growth rate in population is given
by v, and that there is no technical change (t = 0), then the national account

identity can be written as:

f (k,) =c, +i, and the capital accumulation equation as
Kt =1 +(1_5)Kt

Dividing the capital accumulation equation by L;and rearranging gives

@+Vv)k,, =i +@A-5)k,

where the population growth rate , v, is defined by (1+v) :%. Solving for i;
t

and substituting it into the national income account identity, gives the household’s

budget constraint for period t as:
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GO T ) T (2.23).

At time 0, the household chooses c; and ki1 (for t = 0, 1, 2 ...) to maximize

equation 2.22 taking the initial stock of capital, Ko, as given.

The household’s problem in period 0 is:

Maxgﬁu(ct)

{e kedo

such that

f(k)=c, +@+Vv)k,, —1-)k,
fort=0,1, 2, ..., with ko given.

Using the method of Lagrange multiplier, the above problem can be written as:
t=00 t=00

L= ZﬁtU(Ct) + Zﬂtﬂ“t[ f (kt) —C - (1+V)kt+1 + (1_5)kt]
t=0 t=0

where c; is the control variable, ki1 is the state variable and A is the Lagrange
multiplier associated with the household’s period t budget constraint. The first

order conditions are obtained by differentiating L with respect to ¢; and K. Thus:
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The conditions 2.24 and 2.25 are necessary for a maximum and can be rearranged
to give:

u'(c,) !
1+v)—————=1"(k Lm0 e 2.26).
( +V) ﬁUl(CHl) ( t+1)+ ( )

Condition 2.26 relates the time path of consumption to the marginal product of

capital and the rate of time preference.
c. The Overlapping Generations Model:

The optimal growth model assumes that the economy is populated by identical,
infinitely-lived households, each with perfect knowledge of the future. The
overlapping generations model which is the work of Diamond (1965) assumes
that households have finite lives, they care only about their consumption and that
they leave no bequests when they die (Serletis, 2007). The simplest overlapping
generations model assumes that individuals live for only two periods, t and t+1.

This means that an individual born in time t is young at t and old at t+1.

An individual born in time t consumes cy; in period t and Cyi+1 in period t+1 and

derives utility:

U=u(Cy) + Au(Cy.s) (2.27)

where B is the subjective discount factor and u'(.) >0,u™*(.) <0, u*(0)=o0 and

u'(e0) =0.
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Individuals work only when they are young, supplying one unit of labour and
earning real wage rate of w;. They spend on the single good for first period
consumption, cy;, and save and invest s; = w; - Cy;at the going interest rate r, and
spend all their wealth ((1+rw41)s;) on the second period consumption, leaving
nothing behind. Individuals born at time t and working in period t+1 are L.

Population grows at the rate v so that L; = (1+v)'Lo.

Consider an individual born at time t. His/her constrained consumption
maximization problem is:

Max

{Clt ! C2t+1} {U (Clt ) + ﬁU (C2t+1)}
such that:

Cy 5 =W,

Cory = L+ 10)S; (2.28)

which can be written in unconstrained form as:

Max

(s) Lu(W, —S) + BLIA+TL)S I (2.29)

The first order condition for the choice of s; is:

u(cy) _
Ay~ WH ) s (2.30)
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Equation 2.30 implies that the marginal rate of inter-temporal substitution is equal

to the gross real rate of interest.

Assume that firms act competitively using constant returns to scale production
function. Each firm is assumed to maximize profits, taking the real wage, w;, and
the rental rate on capital, ri, as given. The representative firm’s maximization
problem is stated as:

Max

oL LA WL = ER s (2.31)

and profit maximization requires that equilibrium conditions are:

f(k)—k f'(k)=w, and

The market equilibrium is got by getting equilibrium in the goods and factor
markets. In the factor market, equilibrium is obtained when labour is hired to the
point where the marginal product of labour is equal to the real wage rate, and
capital is rented to the point where the marginal product of capital is equal to the
real rental rate. Equilibrium in the goods market requires that the demand for
goods equals the supply of goods (in other words investment equals savings).

Thus:

K = K = LSW, ) = K (2.33)
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where K,,, —K, is net investment, L,s(w,,r,,) is the saving of the young, and
K, is the dissaving of the old. This implies that an increase in capital occurs only
if the amount saved by the young, K, —K,, exceeds the amount set aside last

period by the old, K, , who withdraw their saving in this period.
Eliminating K, from both sides of equation 2.33 gives:

K., =Ls(w,r.,) which states that the capital stock at time t+1 is equal to the
saving by the young at time t. Dividing both sides of this expression by L, gives

the following capital accumulation equation:
(LA V)Kig = SIWi s ) o s (2.34).

Combining equation 2.34 with equations 2.11 and 2.12, gives the following

relationship:
L+V)K,,y = S{F(K) =K, TR ) (K ) ceereeereneineeeseeeesse i (2.35).

Equation 2.35 is the savings focus equation. The properties of the savings focus

equation depend on the derivative:

dkt+1 _ — Sy (kt)kt f ll(kt)
dkt (1+V) - Sr (kt+1) f 1l(kt+l) .

.......................................................... (2.37)
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Specifying a utility function that is log linear,u =logc, + glogc,,,, and a Cobb-
Douglas production function, y, =k;*, the capital accumulation equation is given

as:

k — (l_ a)IB
" @+v)(1+B)

k" which suggest that the steady-state capital stock is:

. -
k _[—(l+v)(1+,8)] ............................................................................ (2.37)

2.2.3 The Endogenous Growth Models:

In the exogenous models the steady-state growth is determined exogenously, for
example technical change. In the endogenous growth models, the steady-state
growth is determined endogenously. In these models, one of the determinants of
growth (Technology and labour employment) is assumed to grow automatically in
proportion to capital. These models result in a production function of the form Y
= AK and are thus called the AK models. Among the AK models are the Harrod-

Domar and the Frankel-Rommer models.

a) The Harrod-Domar Model
The model uses two concepts from the Keynesian economics: the multiplier and
the accelerator (Greiner, 2012). It attempts to explain the long run unemployment
as caused by lack of capital. Capital is given by the savings through investment. If

there are enough workers, the income growth is inhibited by the lack of capital.
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Consider an economy with capital stock K, workforce L, and production function
Y. To produce one unit of goods requires % units of capital and 1 units of
v

labour, where 6 and v are constants. This gives a Leontief technology. This

implies that there will be either an excess of capital or an excess of labour.
Assume that there is plenty of labour so that capital is the limiting factor. This
means that the production function isY :%K. Assume a closed economy.

Savings, S, must be used for investments, I, and investments can only come from

savings (Greiner, 2012). . Therefore, S =1.

Further assume a constant fraction is saved. Let this fraction be s, which is the
savings rate. Since income comes from wages and the returns to savings, which in

the end come from production, income is therefore Y, and savings are given by
S=sY.

In year t, the capital is K. The year after, year t+1, the capital is K.1. Changes in
capital stock come from investments and depreciation of the capital stock.
Depreciation occurs at a constant rate, o, so that an amount 6K of capital

disappears every year. Therefore the capital stock is given by:

The growth rate of capital is defined as:
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Kt+l B Kt

0y = K,

which is further shown to be:

g LT e O s L R O (2.39).
‘ Kt Kt Kt Kt Kt

SinceY, = % K., then substitute for this in equation 2.39 to get:

1 1
K -TK
Y _Y t+1 t Ki_K
g=" 10 : 0 _ i T ——— (2.41)
t ~K t
9 t

So long as capital is the limiting factor, GDP and capital grow at the same rate.

Hence GDP growth rate is:

Since 0 and & are fixed, it is only s that is variable. To achieve a higher economic

growth, the savings rate must be higher. If the domestic savings are not enough,
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then foreign savings will be required so that they can be translated into

investments to boost domestic economic growth.

b) The Frankel-Rommer Model:

This model assumes that it is technological knowledge that grows automatically
with capital. According to this model technological knowledge is itself some kind
of capital good, implying that K is interpreted as an aggregate of different sorts of
capital goods, where private capital inflows and remittances are some of these
aggregates. Assuming that all firms face the same technology and the same factor

prices, Frankel (1962) wrote the aggregate production function as:

ratio:

Thus, once capital increases, output increases in the same proportion.



37

The endogenous growth theory recognizes that for productivity to increase labour
needs to be augmented with more resources. These resources include physical and
human capital, and technology. This implies that for growth to occur there must
be an accumulation of factors of production. In a survey by the International
Monetary Fund (1997) it was found that economic growth stems from the
accumulation of physical and human capital, labour, and advances in technology.
The IMF survey found that 60-70% of growth in per capita incomes in the period
1960-1992 was due to an increase of physical capital per worker. This signifies
the importance of capital in economic growth. Private capital inflows and
remittances is a source of capital and are believed to have an impact on economic

growth.

2.2.4 The Two- Gap Model:

This was the work of Chenery and Bruno (1962) and Chenery and Strout (1966).
According to this model, growth requires investment which in turn requires
savings. Savings are comprised of domestic and/or foreign savings. Foreign
savings may be in the form of private capital inflows, public loans and aid. Then a
first gap arises if domestic savings are inadequate to support the rate of capital
accumulation required to achieve a given growth target (savings gap). The second
gap arises due to inadequacy of foreign exchange earnings with which to acquire

the import of capital goods needed (foreign exchange gap).
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The two-gap model suggests that high private capital inflows and remittances can
avoid undesirable changes in the composition of output and promote growth at
higher levels of productivity. The basic assumption of this model is that increased
investment will achieve a higher rate of GDP growth and that capital imports will
increase if investment rises.

The basic model is in the form of a growth equation given as:

7 R (€))L 11T ) ) OO (2.46)

Where g is the GDP growth rate, s is the savings/GDP ratio, ¢ is the output-
capital ratio, x(p) is the share of exports in output and m(p) is the share of imports

in the output. Assuming m(p) are proportional to investment and that this share

depends on the ratio between domestic and foreign prices, f) , then the expression

for the constraint imposed by the savings is:

g = gls—x(PI/[L-m(p)] (2.47).

Where domestic and foreign resources cannot be substitutes in capital formation,
the inability to acquire foreign exchange by exporting or borrowing will lead to a
foreign exchange gap. In the absence of capital inflows, imports must equal

exports and the growth rate must be:

N YL ¢ T (2.48)
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The maximum growth for this economy isg. When the ratio between domestic
and foreign prices is equal to oF the growth rate is equal to g and both

constraints are binding. If the ratio of domestic and foreign prices is less than oF

the savings constraint is binding and there is a trade surplus. A real appreciation

would reduce net exports, thus augmenting savings. If the ratio of domestic and
foreign prices is greater than p , the foreign exchange is binding. In this case the

real exchange rate must depreciate to generate exports to finance importation of

capital goods.

However, this model has the following limitations: one, it focuses on the
availability of savings and foreign exchange, and fails to identify the allocation of
savings and foreign currency as the central theme; secondly, it assumes that the
capital-output ratio is constant which implies a constant average and marginal
productivity of capital; and lastly, it assumes that production factors are non-
substitutable. Bender and Lowenstein (2005) assert that these assumptions are
unrealistic if the Two-Gap model is to be used to explain long-term growth

dynamics in developing countries.

2.2.5 The Three-Gap Model:
The Three-Gap model is an extension of the Two-Gap model (Salimano, 1990).

The Two-Gap model deals with the interaction between the savings and the
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foreign exchange constraints in the determination of economic growth of an
economy. The savings gap refers to the inhibition of economic growth due to the
inadequacy of savings for investment whereas the foreign exchange gap refers to
the inhibition of economic growth due to the inadequacy of foreign exchange for

importing capital goods ( Igbal, 1995).

The Three-Gap model introduces the fiscal constraint as a third gap limiting the
economic growth prospects of highly indebted developing countries. The
emphasis here is the availability of resources for the provision of public
infrastructure and other utilities that support growth. Salimano (1990) came up

with the following model:

(Y, =C)+ (T =Cy )+ (M = X) = | oo (2.49)

Where Y, is private income, C, is private consumption; T and Cq4 are current
revenues and current consumption of the government respectively. M and X are
total imports and exports of goods and services respectively. | is gross investment.
Since disaggregated net foreign transfers (R) between private and public sectors is
not available, it is assumed that a share A of the debt is owed to the public sector
and (1-A) by the private sector (Igbal, 1995). If this is incorporated in equation

(2.49), then:

[Y, =C, + (L= A)R]+[T —=C, + AR+ [MT = XTT =l coovvrrrrrrcrrricrrrrrnrsssnn (2.50)
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Where MT and XT are merchandise imports and exports respectively. The terms
on the left of equation (2.50) represent private savings (Sp), public savings (Sg)

and foreign savings (Ss). Thus equation (2.50) becomes:

Sy Sy S =1 (2.51)

Like the Two-Gap model, the Three-Gap model does not look at the allocation of

domestic, foreign exchange and government savings.

2.3 Empirical Literature:

2.3.1 Literature on Foreign Direct Investment:

Most studies on the effect of private capital inflows on economic growth have
focused on FDI. The microeconomic evidence on the growth effect of FDI
provides contradicting findings. With a sample of 282 pairs of foreign owned and
private Brazilian firms, Willmore (1986) found that foreign firms operated fewer
plants, had higher ratios of value added to output, did a higher level of advertising
and royalty payments, exported more, had higher labour productivity, paid higher
wages and had greater capital intensity. These findings therefore indicate that
FDI, a component of private capital inflows, has a beneficial impact on growth.

Since more foreign firms are efficient than domestic ones.

Haddad and Harrison (1993) investigated the impact of FDI on development in
Morocco. They considered the period 1985-1989. Prior to 1983 the Moroccan

government had a restrictive regime for FDI, requiring joint ventures and
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accepting less than 50 per cent foreign ownership. However, between 1983 and
1985, there was some liberalization in foreign investment. The authors found that
foreign investment did not show higher levels of labour productivity or greater
outward orientation for most sectors than domestic firms. Although foreign firms
showed high levels of total factor productivity, domestic firms showed higher
rates of productivity growth. The reason for this was that domestic firms were
well prepared to cope with the distortion effects of protected markets. They
concluded that foreign investment did not make a large contribution to the

development of the Moroccan economy.

Aitken and Harrison (1999) using panel data to investigate the impact of FDI on
the performance of domestic firms in Venezuela for the period 1976-1989 found
that foreign equity participation was positively correlated with increases in
productivity with recipient plants with less than 50 employees. Also, the increase
in foreign ownership negatively affected the productivity of wholly domestically
owned firms in the same industry. They did not find any evidence to support
technology “spillovers” from foreign firms to domestically owned firms. They
concluded that gains from foreign investment appeared to be captured by joint
ventures. However, in their study, they did not consider other gains from FDI
such as employment creation, increase in human capital through training and

learning by doing. They also failed to capture the long-run effects of FDI.
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Macroeconomic studies suggest that FDI exerts a positive impact on economic
growth in particular contexts. For example, Balasubramanyam et al. (1996) found
that the effects on growth of FDI are more significant in the presence of trade
openness. Borensztein et al. (1998), in investigating the effect of FDI on
economic growth and the channels through which FDI can be beneficial to
growth, found that FDI has positive impact on growth although the magnitude of
this effect depended on the stock of human capital available in the host country.
They found that for a country with very low levels of human capital, FDI effect
on growth was actually negative. In addition, they found that FDI has a positive

impact on domestic investment.

Levine and Carkovic (2002) conducted a Generalized Method of Moments
(GMM) panel analysis on pooled data from 72 countries in the period 1960-1995
and suggest that FDI flows do not exert a positive impact on economic growth.
Alfaro et al. (2003) investigated the role of financial markets and the link between
FDI and growth. The study used cross-country data for the period 1975-1995, and
employed an Ordinary Least Squares estimation in which the following equations
were estimation:

Growth, = 5, + S, log( InitialGDP,) + 3,FDI, + g,Controls +v, ................... (2.52)

Growth. = 3; + S'FDI + S, (FDI + Finance) + B; Finance + g,Controls +V, ....
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The study found that FDI is beneficial to economic growth when the country has

sufficiently developed financial markets.

Chowdhury and Marrotas (2005) examined the causal relationship between FDI
and economic growth for three developing countries, namely: Chile, Malaysia and
Thailand. The study used time series data for the period 1969 to 2000 and
employed the Toda-Yamamoto test for causality. The findings indicated that GDP
causes FDI in the case of Chile and not vice versa, and that there was bidirectional

causality for Malaysia and Thailand.

Fortanier (2007), in investigating the growth consequences of FDI from various
countries of origin, used a data set on bilateral investment stocks of six major
investor countries in 71 host countries for the period 1989-2002. The study used
Ordinary Least Squares estimation of a simple model of the form:

gGDP, = g, + B,GCF, + ,GDPO, + S,FDI, + g, TradeOp, + S;Instit, + &,

where gGDP was the percentage growth, GCF was gross capital formation as a
percentage of GDP, FDI was change in total inward FDI stock per host GDP,
TradeOp was sum of exports and imports as percentage of GDP, and Institut was
the rule of law indicator. This basic model was extended to test whether the effect
of FDI differs across host countries by level of human capital development,

institutions and trade openness. The study found that the effects of FDI differ by
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country of origin, and that these country of origin effects vary depending on the

host country characteristics.

Esso (2009) looked at the long-run relationship and the causality between FDI and
growth in ten Sub Saharan Africa countries. The author employed two new
econometric approaches: the Pesaran et al. (2001) approach to co integration and
the non-causality test of Toda and Yamamoto (1995). This study found a positive

relationship between FDI and economic growth.

Ray (2012) investigated the causal relationship between FDI and economic
growth and the effect of FDI on economic growth in India. The study used data
for the period 1990/91 to 2010/11and employed Granger Causality to test for the
causality between FDI and economic growth and Ordinary Least Squares to
determine the effect of FDI on economic growth. The study found a unidirectional
causality from economic growth to FDI and that FDI had not contributed much to

the growth of the Indian economy for the period 1990/91 to 2010/11.

Adeniyi et al. (2012) did a study on the link between FDI and economic growth
for Cote d’Ivoire, Gambia, Ghana and Nigeria for the period 1970-2005. The
study employed Granger Causality and the Vector Error Correction Model
(VECM). The findings indicated that there was no causal relationship from either
FDI or financial development to economic growth and that there were statistically

insignificant coefficients on both lagged FDI and financial development in
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Nigeria. Further findings showed that there was lack of both short- and long-run
influence of FDI on economic growth in Sierra Leone, that economic growth and
FDI are better linked by sound intermediating financial institutions, and that the
overall size of the financial sector is important for the FDI-economic growth
interaction. It is evident from these findings that there is no conclusive evidence

on the impact of FDI on economic growth.

2.3.2 Literature on FDI, Portfolio Equity Flows and Cross-Border Interbank
Borrowing:

Bekeart and Harvey (2000) investigated the role of foreign portfolio flows on a
country’s economic growth. They used data for seventeen emerging markets for
the period 1977-1996 and employed a cross-sectional time-series model. The
study found that increased capital inflows are associated with a higher per capita

GDP.

Reisen and Soto (2001) investigated the growth effect of different types of capital
flows. They considered bond flows, FDI, portfolio equity flows, official flows and
short-term and long-term bank lending on a sample of 44 developing countries
around the world over the period 1986-1997. They used the model:

Vi = Yia =Wiua + Xia BV + T+ 6 i (2.55)

where y;; is the logarithm of income per capita in the country i during period t,
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Xit-1 1S a vector of determinants of steady-state level at date t-1 with associated
parameter B, V; is a country-specific effect, T; is a period-specific effect common

to all countries, and ¢, is a residual. The study found that portfolio equity flows

exert a significant effect on economic growth and that short-term and long-term
lending had a negative effect on economic growth on the recipient country, except

when local banks are sufficiently capitalized.

Durham (2003) used a sample of 88 countries from 1977-2000 to determine the
growth of different types of private capital flows. The study employed a simple
Ordinary Least Squares cross-sectional regression of the form:

Growth, = 3, + B,FINV, + B,FINV.FID, + B,FID, + £, + & cccoeveveveverecerirrrn. (2.56)

where Growth is average annual real per capita economic growth over period T; T
denoted the period 1982-2000; t denoted the period 1977-1981; FINV referred to
various data sources for foreign portfolio investment, bond portfolio investment
or other foreign investment. FID was a proxy for the level of financial
development and X was a set of control variables. The study found that foreign
bond investment, foreign portfolio investment and other foreign investments

including cross-border lending had no effect on economic growth.

Gheeraert and Malek (2005) used a structural model of the form:

Alny, =By + B Iny, , + 5, Ins, + B In(n, + g +0)+ B, Inh, +kd, + kflow, +¢;
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Where y;; is GDP per capita at time t, Bo; IS @ country-specific intercept, s; is the
savings rate, n is the population growth rate, g is the exogenous growth rate of
technological progress, o is the constant rate of depreciation of capital, h is the
steady-state of human capital and d; is a time dummy. They considered a sample
of 45 countries from both the developed and the developing countries. The study
found a significant positive relationship between growth and various measures of
capital flows (FDI, equity investment, debt investment and flows in financial

derivates).

De Vita and Kay (2009) used a dynamic model on a large sample of 126
developing countries for the period 1985-2002, to investigate the effect of
portfolio investment flows on economic growth of low, lower middle and upper
middle income countries. The study found that only those developing countries
that have reached a minimum level of economic development and absorptive
capacity are able to capture the growth-enhancing effects of both forms of

investment inflows.

Vihn (2009) studied the relationship between net capital inflows and economic
growth in emerging economies of South Korea, Indonesia, Malaysia, Thailand
and Philippines. The study employed a dynamic econometric estimation with the
following model:

EG, =a+ L1, + LoPCEN, + Lo X\ FE v (2.58)
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Where 1 is a set of variables always included in the economic growth regression,
EG is economic growth which is real GDP per capita growth, PCFN is net private
capital inflows as a share of GDP, X is a subset of variables chosen from a pool of
variables identified as potentially important explanatory variables of growth, i
represents country and t time. In addition PCFN interacts with some of the

variables in the pool of X-variables such that another estimating equation is:

EGy = at+ Byl + BsPCFN % X + By Xy + 6 wovvvressssrisssveessssssssssissssseens (2.59)

The study found that the coefficient of PCFN was positive and statistically
significant at 5 percent. This showed that net capital inflows helped in the
economic growth of emerging Asian economies. However, the study lumped

together all the private capital flows and it was cross-country.

Massa and Macias (2009) examined the long-run relationship between economic
growth and four different private capital inflows (cross-border bank lending, FDI,
bonds flows and portfolio equity flows) on a sample of selected Sub-Saharan
African countries over the period 1980-2007. They used a panel co integration
regression on pooled data. The study found that FDI and cross-border bank
lending have statistically significant and positive impact on SSA growth. A drop
by 10 percent of FDI may lead to 0.5 percent decline of SSA’s income per capita,

whereas a 10 percent decrease in cross-border lending may lead to a decrease in
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growth of about 0.7 percent. Portfolio equity flows and bond flows had no growth

impact.

Vihn (2010) used a panel dataset from emerging Asian countries of South Korea,
Indonesia, Malaysia, Thailand and Philippines over the period 1908-2001 to
investigate the relationship between net private capital inflows and economic
growth. The study employed the GMM estimation and found that net capital

inflows contribute to economic growth for the countries sampled.

Duasa and Kassim (2013) examined the relationship between foreign portfolio
investment and Malaysia’s economic performance. They used time-series data for
the period 1991-2006 and employed the Granger Causality test and the Toda-
Yamamoto Non-Causality test to establish the direction of causality between the
foreign portfolio investment and economic growth. In addition they used the
simulating variance decomposition and impulse response functions for further
inference. The study found that economic growth causes changes in foreign

portfolio investment.

2.3.3 Literature on Remittances:

Ang (2007) investigated whether remittances have spurred growth in Philippines.
The study used data for the period 1988-2004 and the OLS regression to estimate

the model:
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AGDPR =, + Al + ,AWR, + ;AODA +...4 & v (2.60)

Where AGDP is the real GDP change in the economy, Al is the change in gross
domestic capital formation, AWR is the change in workers’ remittances and
AODA is the change in overseas development assistance. The study found that

remittances have a positive effect on economic growth.

Barajas et al. (2009) investigated the relationship between remittances and
economic growth for a sample of 84 recipient countries for the period 1970-2004.
The study carried out a panel growth estimation regression for the full sample and
for emerging economies. This study found that remittances have no impact on

economic growth,

In their work, Siddique et al. (2010) investigated the relationship between
remittances and economic growth for Bangladesh, India and Sri Lanka, for the
period 1975-2006. The authors employed a Granger Causality test under the
Vector Auto Regression (VAR) framework. They found that there was no causal
relationship between economic growth and remittances in India, that there was a
two-way relationship between remittances and economic growth in Sri Lanka, and

that remittances did not lead to economic growth in Bangladesh.

Fayassa and Nsiah (2010) in their investigation of the aggregate impact of
remittances on economic growth of 18 Latin American countries within the

neoclassical growth framework using the panel data for the period 1980-2005,
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found that remittances have a positive and statistically significant effect on the
growth of Latin American countries. A 10 percent increase in remittances of a
typical Latin America economy resulted in about 0.15 percent increase in the

average per capita income.

Kiiru (2010) investigated the impact of remittances on poverty and the
determinants of remittances at the household level in Kenya. The author used
Household Budget Survey data 2005/2006 and found that remittances have had a
positive impact on household consumption. Kiiru’s study considered remittances
as comprising of domestic and international remittances. This study considers

international remittances and its impact on the economic growth.

Mim and Ali (2012) investigated the growth effects of remittances and the
channels through which they may affect economic growth in MENA countries of
Algeria, Egypt, Djibouti, Iran, Jordan, West Bank and Gaza, and Yemen. They
used panel data for the period 1980-2009 and employed a model specification of

the form:

Growth, =, + oy Remy + a0, X +U; + 6 wovvviiiiiiiicc e, (2.61)

where Growth was per capita GDP growth rate, Rem was remittances to GDP, X
was a matrix of control variables, u; was a country-specific effect and & was the
error term. Equation 2.55 was estimated using the Ordinary least Squares, the

Fixed Effects and the System Generalized Method of Moments. Of the three
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methods of estimation, it is the System Generalized Method of Moments that
produced a positive and statistically significant coefficient for remittances,
leading to the conclusion that remittances positively and significantly affect

economic growth in MENA countries.

A study on the impact of remittances on economic growth in Sub- Saharan Africa
countries by IKechi and Anayochukwu (2013) targeted three countries of Nigeria,
Ghana and South Africa. The study used time-series data for the period 1980-
2010 and specified a model of the form:

RPCGDP = 3, + S,ENMR + 3,0PN + 3,LBF + 8,EXCHR + B, INFL +e¢.... (2.62)

where RPCGDP was real per capita GDP, EMR was economic migrant
remittances, OPN was degree of trade openness to the outside world, LBF was the
labour force, INFL was inflationary rate and EXCHR was the exchange rates.
Equation 2.56 was used to determine the effect of remittances on economic
growth. They also conducted a Granger Causality test to determine the direction
of causality between the two variables. The study found that workers’
remittances had impacted positively on the economic growth of the three
countries, with the greatest impact felt in South Africa followed by Ghana and
then Nigeria. Remittances were found to granger cause economic growth in South
Africa and Ghana, whereas economic growth was found to granger cause

remittances in Nigeria.
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2.4 Overview of Literature:

Most previous studies have dwelt on the relationship between FDI and economic
growth (Wilmore, 1986; Haddad and Harrison, 1993; Balasubramanyam, 1996;
Borensztein et al., 1998; Aitken and Harrison, 1999; Fortainer, 2007 and Esso,
2009). There is little work on the effects of other private capital inflows on
economic growth except work done by Berkeart and Harvey, 1998, 2000;
Carkovic and Levine, 2002; Durham, 2003; De Vita and Kay, 2009; and Vihn,
2010. Most of the work on the effects of various components of private capital
inflows on economic growth is cross country. Those studies that have investigated
the effect of remittances on economic growth have taken remittances independent
of other foreign private capital inflows (Ang, 2007; Barajas et al., 2009; Siddique,
2010; and Fayissa and Nsiah, 2010), yet remittances could be considered a special

type of private capital inflows (Barajas et al., 2009).

This study is different in that it is country-specific and focuses on the causality
between various components of private capital inflows and economic growth; and
the effects of various components of private capital inflows and remittances on

economic growth in Kenya.
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CHAPTER THREE

METHODOLOGY

3.1 Introduction

This Chapter presents the research design, the theoretical framework that was the
basis for the estimation models, the models that were estimated to answer the
research questions and the definition and measurement of variables. Also
discussed in this Chapter are data type and source, data collection and refinement,

time series properties and data analysis.

3.2 Research Design

The purpose of this study was to investigate the causality between foreign direct
investment, portfolio investment and cross-border interbank borrowing and
economic growth. The study also investigated the effects of foreign direct
investment, portfolio investment, cross-border interbank borrowing and

remittances on economic growth.

The research design adopted was generally descriptive. Specifically the study
adopted a non-experimental time series research design. Time series data was
collected for the period 1970-2010 and then was subjected to time series property
tests. Granger Causality test was used to investigate the causality between foreign
direct investment, portfolio investment and cross-border interbank borrowing and

economic growth. Ordinary Least Squares estimation was done to determine the



56

effect of foreign direct investment, portfolio investment, cross-border interbank
borrowing and remittances on economic growth. In addition impulse, response
functions were estimated to trace the effect of a one-time shock to each one of the
independent variables on the current and future values of economic growth; and
variance decomposition to separate the variations in economic growth into

component shocks to the independent variables.

3.3 The Theoretical Framework

To examine the growth effects of foreign direct investment, portfolio investment,
cross-border interbank borrowing and remittances on economic growth the study
used a simple endogenous-growth model, called the AK Model. The model was
developed by Pagano (1993), who used it to illustrate the potential effects of
financial development on growth in a closed economy (Baillui, 2000). The AK
Model assumes that aggregate output is a linear function of aggregate capital
stock. The assumption is that in a competitive economy each firm faces a
technology with constant returns to scale but productivity is an increasing

function of the aggregate capital formation, K;, (Pagano, 1993).

Consider an economy with N identical firms, each producing output y, = BK,”

with its capital stock K. If each firm regards B as a parameter which responds to

the average capital stock, then:

B= AKtl’“. This gives the aggregate output as:
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Substituting for y;, then the aggregate output in a closed economy becomes:

Y, = NBK, and letting NB = A, then

Yt = AR o (32)
Where output is a linear function of aggregate capital stock. This is the simplest

closed-economy AK Model.

Pagano (1993) further shows that the AK Model can alternatively be derived by
considering K; as a composite of human and physical capital following Lucas
(1989), where the two types of capital are reproducible with identical technology.
In this model, population is assumed to be stationary and that the economy
produces a single good that can be invested or consumed, and if invested,
depreciates at the rate of & per period. Thus, gross investment (1) equals:

li= K1 — (1'6)Kt ......................................................................... (33)

In this model financial intermediaries are responsible for transforming savings
into investment. They absorb resources so that a shilling saved by households will
generate less than a shilling’s worth of investment. Assuming that a fraction, 3, of
each shilling saved is available for investment, where (1-p) is retained by the

financial intermediaries as a reward for the services supplied, this transaction cost
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can be seen as the spread between lending and borrowing rates charged by banks

(Baillui, 2000).

In the closed-economy version of the model, capital equilibrium requires that, the
fraction of savings (S) by domestic residents left after financial intermediaries
have taken their share must equal gross investment. Thus equilibrium in the

capital market ensures that:

Using equation (3.2) through (3.4) and dropping the time indices, the growth rate

of output, g, can be written as:
0= AR) 8= APS 8 wooooooioie e (3.5),

Where “s” denotes the gross savings rate.

Equation (3.5) represents the steady-state growth rate of a closed-economy AK
Model with financial intermediaries. The equation shows two main channels
through which financial development can affect economic growth. First, financial
development will occur as a result of increased financial intermediation, although
it could also be influenced by other factors such as financial innovation or
government policies. This involves efficiency with which savings are allocated to
investment. Thus g will increase as a result of an increase in 3. Second; increase

in financial intermediation can affect growth if it improves the allocation of
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capital. Improvement in allocation of capital translates into higher growth,

because it increases the overall productivity of capital, A.

This framework can be extended to incorporate private capital inflows and
remittances as in Baillui (2000). Assume that foreign residents and Kenyans in the
Diaspora are now allowed to invest in the economy through financial
intermediaries. Then with private capital inflows and remittances, a larger pool of
savings will be available for investment than absence of these. Thus in the
presence of private capital inflows and remittances, the capital equilibrium

becomes:

B TS ANCE,) = 1 oo (3.6)

Where * represents proportion left after financial intermediaries have taken their
share, S; represents domestic savings and NCF; represents private capital inflows

and remittances. The steady-state growth rate is now given by:

g =AT 5= AP

w

G = AT B =8 e (3.7)

The steady-state growth rate of AK framework with financial intermediation and
international capital flows depicted in (3.7) shows how various channels influence
economic growth in this endogenous-growth model: private capital inflows and
remittances can promote growth through increase in investment rate. Thus g~ can

be greater than g if s~ is larger than s, ceteris paribus. For saving rate to increase
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in the presence of international capital mobility, private capital inflows and
remittances should be positive (that is NCF; >0). Private capital inflows and
remittances must be used to finance investment and not consumption, and
investment finance by private capital inflows and remittances must not crowd out
domestically financed investment (Baillui, 2000). Secondly, private capital
inflows and remittances can foster economic growth if they lead to investments
that are associated with positive spillovers. In this framework, if private capital
inflows and remittances lead to investment that generate positive spillovers, then

this will increase the social marginal productivity of capital, so that A will tend

to be higher than A, ceteris paribus, leading to a higher economic growth (g”) .

Thirdly, private capital flows and remittances can have a positive influence on
economic growth if they lead to an increase in domestic financial intermediation.
Thus to the extent that private capital inflows and remittances are intermediated
by domestic financial institutions, they tend to have a positive effect on growth by
making the banking sector in the local economy more efficient (that is B*>B)

and/or better at selecting productive investment projects (that is A">A).

The model also shows that the level of domestic financial development plays a
role in the process of linking private capital inflows and remittances to economic
growth. Consider two economies with different levels of financial-sector

development. With economy 1 having a more developed financial system, all else
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being equal, A'>A? (economy 1 is better at selecting productive projects than
economy 2) and p*>p? (economy 1 one is more efficient than economy 2). Thus if
both economies are given an equal amount of private capital inflows and
remittances, an economy with a more developed financial system will have a

higher growth rate. Equation 3.7 can be modified and written as:

G =g+ D A X+ D BiZ | +E oo (3.8)
i=1 j=

Where g is GDP growth, X is a vector of private capital inflows and remittances;
Z is a vector of other determinants of economic growth, «’s and fA’s are
parameters and & is white noise. Equation 3.8 was modified to come up with
equation 3.9 to test for causality between private capital inflows and economic
growth and specified as in 3.10 to determine the effect of private capital inflows

and remittances on economic growth.

3.4 Model Specification:

The first objective of this study was to determine the causality between private
capital inflows and economic growth in Kenya. To achieve this objective a
Granger Causality test was carried out. Granger Causality is a statistical
hypothesis test for determining whether one time series is useful in forecasting
another (Granger, 1969). That is, a time series X is said to Granger cause Y if it

can be shown that X values provide statistically significant information about
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future values of Y. If a time series is stationary, then the test is performed using

the level values of two (or more) variables.

The log of the series was 1(0), thus the following set of equations was estimated:

INg, =a,+ Y ;NG + D ByINPCLL 4 i (3.9)
1 1

INPCl, =4, + D A INPCL_ 4D 8, ING |+ oo, (3.9b)
1 1

Where n is the maximum number of lagged observations included in the model,
a’s, B’s, A’s and &’s are parameters, and Ing is the log of GDP growth. InPCI is
the log of private capital inflows comprising of foreign direct investment,
portfolio investment and cross-border interbank borrowing. 3.9a postulates that
current economic growth is related to past values of itself as well as those of
foreign direct investment, portfolio investment and cross-border interbank
borrowing. Similarly, 3.9b postulates that current foreign direct investment,
portfolio investment and cross-border interbank borrowing are related to their past

values as well as those of economic growth.

Equation 3.9 was estimated with the expectation of three results. First, that
foreign direct investment, portfolio investment and cross-border interbank
borrowing granger cause economic growth or economic growth granger cause

foreign direct investment, portfolio investment and cross-border interbank
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borrowing (a unidirectional relationship). Secondly, foreign direct investment,
portfolio investment and cross-border interbank borrowing granger cause
economic growth and in turn economic growth granger cause foreign direct
investment, portfolio investment and cross-border interbank borrowing (bi-
directional relationship). Lastly, that foreign direct investment, portfolio
investment and cross-border interbank borrowing does not granger cause
economic growth and economic growth does not granger cause foreign direct

investment, portfolio investment and cross-border interbank borrowing.

The second and third objectives of determining the effect of foreign direct
investment, portfolio investment and cross-border interbank borrowing; and
remittances on economic growth were achieved through Ordinary Least Squares
estimation. The Ordinary Least Squares estimation included other determinants of
economic growth. These variables were selected on the basis that they have been
identified in the literature as determinants of economic growth. The variables
included were human capital (HC), macroeconomic stability (MS), trade openness

(NX), financial development (FD) and government expenditure (G).

Thus the effects of foreign direct investment, portfolio investment, cross-border
interbank borrowing and remittances on economic growth were captured by

running an ordinary least squares estimation of the following equation:
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Ing, =y +o,InFDI, +a, InPl, +a; In BB, + &, ING, + a5 IN FD, + o4 INMS, +
o, INNX, + g INHC, + g INRM | + &, (3.10)

where a’s are parameters, Ing, INFDI, InPl, InIBB, InG, In FD, InMS, InNX, InHC
and InRM were log of economic growth, log of foreign direct investment as a
ratio of GDP, log of portfolio investment as a ratio of GDP, log of cross-border
interbank borrowing as a ratio of GDP, log of government expenditure as a ratio
of GDP, log of financial development as a ratio of GDP, log of macroeconomic
stability, log of trade openness as a ratio of GDP, log of human capital, log

remittances as a ratio of GDP and &, was white noise. The logs of the variables

were stationary at levels and there was no multicollinearity, thus the OLS
estimators were consistent. The errors were homoscedastic and serially

uncorrelated making the OLS estimators optimal.

In addition to the use of the traditional ordinary least squares regression
estimation, the study employed another time-series technique, impulse response
function and variance decomposition (together called ‘innovation accounting’) to
analyse the dynamic relationship between foreign direct investment, portfolio
investment, cross-border interbank borrowing and remittances and economic
growth. Impulse response function analysis traces out the time path of various
shocks of the endogenous variable to such shocks whereas variance

decomposition allows inference over the proportion of the movement in a time
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series due to its own shocks versus shocks to other variables in the system

(Enders, 1995).

Based on the above, a Vector Autoregression (VAR) incorporating the growth

model of the form 3.11 was built:

V,=A +Zk:Aini F & e (3.11)

Where V; = (log of economic growth, log of foreign direct investment as a ratio of
GDP, log of portfolio investment as a ratio of GDP, log of cross-border interbank
borrowing as a ratio of GDP, log of financial development as a ratio of GDP, log
of government expenditure as a ratio of GDP, log of human capital and log of

macroeconomic stability), &, = error terms for the variables included and A; to Ax

are nine by nine matrices of coefficients and Ay is an identity matrix.

3.5 Definition and Measurement of Variables:

Economic growth: the average annual growth rate of real gross domestic product
in percentage. Data was collected from the World Bank’s African Development
Indicators and from the Kenya National Bureau of Statistics’ economic reviews

and statistical abstracts.

Foreign direct investment: an investment to acquire a lasting management

(normally 10 percent of voting stock) in a business operating in Kenya by no-



66

Kenyan investors. It was measured as a percentage of gross domestic product. The

data was collected from the World Bank’s African Development Indicators.

Portfolio investment: portfolio equity flows (the purchase of stocks by a foreign
Enterprise) and portfolio bond flows (the purchase of bonds issued by a domestic
enterprise or government by a foreigner). It was measured as a percentage of
gross domestic product. Data was got from the World Bank’s African

Development Indicators.

Cross-border interbank borrowing: loans that were given by foreign banks to
domestic banks. This study used net external debt (private) as a proxy for cross-
border interbank borrowing. This was measured as a ratio of gross domestic

product. Data was got from the World Bank’s African Development Indicators.

Remittance: personal transfers and compensation of employees. Personal
transfers consist of all current transfers in cash or in kind made or received by
resident households to or from non-resident households. Compensation of
employees refer to the income of border, seasonal, and other short-term workers
who are employed in an economy where they are not resident and of residents
employed by non-resident entities. It was measured as a ratio of gross domestic
product. Data was collected from the World Bank’s African Development

Indicators and the Central Bank of Kenya.
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Human capital: the measure of skills and training of the country’s labour force.
It was measured by the ratio of secondary and tertiary institutions enrolment in
the population. Data was collected from the Kenya Bureau of Statistics’

Economic Surveys and Statistical Abstracts.

Macroeconomic stability: a measure of macroeconomic performance of the
country. Inflation measured in percentage terms was used to capture this. Data
was collected from the World Bank’s African Development Indicators and the

Kenya Bureau of Statistics’ Economic Surveys and Statistical Abstracts.

Trade openness is the measure of the volume of trade between Kenya and the
rest of the world. It was measured as the sum of exports and imports as a
percentage of gross domestic product. Data was collected from the World Bank’s
African Development Indicators and the Kenya Bureau of Statistics’ economic

Surveys and Statistical Abstracts.

Financial development measured the development of the financial markets. It
was captured by the level of gross domestic capital formation as a ratio of gross
domestic product. Data was collected from the World Bank’s African
Development Indicators and the Kenya Bureau of Statistics’ Economic Surveys
and Statistical Abstracts.

Public expenditure measured the government’s participation in development

process. It was captured by the government’s expenditure on goods and services
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as a ratio of gross domestic product. Data was collected from the World Bank’s
African Development Indicators and the Kenya Bureau of Statistics’ Economic

Surveys and Statistical Abstracts.

3.6 Data type and source:

To achieve the objectives of this study secondary annual time series data was
used. Data on economic growth, foreign direct investment, portfolio investment,
cross-border interbank borrowing, remittances, macroeconomic stability, trade
openness, financial development and government expenditure for the period 1970
to 2010 was got from World Bank’s African Development Indicators. Data on
human capital was got from Kenya National Bureau of Statistics’ Economic
Surveys and Statistical Abstracts .The raw data is presented in Table Al

Appendix 1 (Page 121).

3.7 Data Refinement:

Data from the World Bank’s Development Indicators on foreign direct
investment, portfolio investment, cross-border interbank borrowing, remittances,
trade openness, financial development and government expenditure were in US
dollars. Some of the series were non-stationary. This necessitated the division of
nominal figures by gross domestic product (in US dollars) so that they were in

ratios. Macroeconomic stability, economic growth and human capital were
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already in ratios. Then the logs of these ratios were taken which yielded stationary

series. This data is presented in Table A2, Appendix 1 (Page, 123).

3.8 Time Series Properties:
a) Stationarity:

Using non-stationary series could yield spurious results. It is for this reason that
this study conducted stationarity tests for the series. The stationarity tests on the
variables were done using the Augmented Dick-Fuller (ADF) and Phillips-Peron
(PP) tests. The ADF assumes that the error terms are independently and
identically distributed. The PP test is non-parametric and corrects the statistic to
conduct for autocorrelation and heteroskedasticity (Gujarat, 2004).

A time series data is said to be stationary if its mean, variance and autocovariance
remain the same no matter at what point we measure them. The ADF is a higher
level of the Dick Fuller (DF) test. The DF test involves the estimation of the

regression equation:

Where a and p are parameters and &, is white noise. Y is stationary if -1<p < 1. If

p =1, Y is non-stationary. If the absolute value is greater than 1 (p > 1), the series
is explosive.
Subtracting Y1 from both sides of 3.12, the DF equation of estimation becomes:

AY, =04+ Y F Ef i (3.13)

Where A=p -1.



70

The null hypotheses are:

Ho: A=0

Hi:A>1

The assumption of the DF test is that the error terms are uncorrelated,

homoscedastic as well as identically and independently distributed (iid).

The ADF corrects the higher order serial correlation by adding lagged differences

on the right hand side. Thus:

AY, =G4 A 4 D O & v (3.14)

This specification is then tested for:

Ho: A=0

Hi: A>1

In 3.13 ¢, is 1(0) and may be heteroskedastic. The Phillips-Perron (PP) unit root

test corrects any serial correlation and heteroskedasticity in the errors &, non-

parametrically by modifying the Dickey-Fuller statistics.

Thus the PP test involves fitting the regression:

And the null hypothesis is p = 0 against the alternative that p # 0. The advantage

of the PP tests over the ADF tests is that PP tests are robust to general forms of
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heteroskedasticity in the error term ¢,. The second advantage is that the user does

not have to specify a lag length.
b) Correlation Analysis:

If a pair-wise correlation coefficient between two independent variables is in
excess of 0.8, then there is a serious multicollinearity problem (Gujarat, 2004).
Though the ordinary least squares estimators will be unbiased, consistent and their
standard errors correctly estimated, the coefficient estimates will not have small
standard errors. Gujarat asserts that for a k-variable regression involving
explanatory variables Xi, X, ..., Xk (where X; = 1 for all observations to allow
for the intercept term), an exact linear relationship exists if the following
condition is satisfied:

I O B Gy G o (3.16)

Where A1, Az, ..., Ak are constants such that not all are zero simultaneously. But the
term multicollinearity is used to include the case where the X variables are
intercorrelated but not perfectly as in:

P I O I SRy B Y B (3.17)

Where V; is a stochastic error term.

With multicollinearity, the OLS estimators have large variances and covariances,
thus the regression coefficients possess large standard errors (in relation to the
coefficients themselves). This means that the coefficients cannot be estimated

with great precision. Similarly, the t ratios tend to be statistically insignificant
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though the R? can be very high. To test for correlation between the independent
variables, this study used partial correlation coefficients as suggested by Farrar

and Glauber (1967).

3.9 Data Analysis:

The first objective of this study was to determine the causality between FDI,
portfolio investment and cross-border interbank borrowing and economic growth.
This objective was achieved through conducting a Granger Causality test in which
equation 3.9 was estimated. It was found that there was a unidirectional causality
from FDI as a ratio of GDP to economic growth and from economic growth to
cross-border interbank borrowing as a ratio of GDP. There was no relationship

between portfolio investment as a ratio of GDP and economic growth.

The second and third objectives were achieved through an OLS estimation of
3.10. In addition, an innovation accounting was conducted to complement the
OLS estimation. Impulse response and variance decomposition were carried out
to determine the response of economic growth to a shock in any of the
determinants of economic growth and the variance attributable to economic
growth and other variables respectively. This was achieved through the estimation

of equation 3.11 (Page 65).
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CHAPTER FOUR

EMPIRICAL FINDINGS

4.1 Introduction

This Chapter presents the findings of this study. Section 4.2 presents the time
series properties; Section 4.3 covers the diagnostic and other distribution test
results; Section 4.4 presents results for objective one which investigates the
causality between private capital inflows, portfolio investment and cross-border
interbank borrowing, and economic growth; Section 4.5 presents results for
objective two which investigates the effect of foreign direct investment, portfolio
investment, cross-border interbank borrowing on economic growth and Section
4.6 presents the results for the third objective which investigates the effect of
remittances on economic growth. Section 4.7 presents the results of the effect of

other determinants of economic growth.

4.2 Time Series Properties:

4.2.1 Unit Root Test Results:
The unit root results are presented in Appendix 3 Table A4 (Page 125). The ADF

test showed that openness was non-stationary but the PP test showed that it was
stationary. Therefore the null hypotheses for the presence of unit roots were
rejected at 5 percent for the variables: log of economic growth, log of foreign
direct investment as a ratio of GDP, log of financial development as a ratio of

GDP, log of human capital, log of openness as a ratio of GDP, log of government
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expenditure as a ratio of GDP, log of cross-border interbank borrowing as a ratio
of GDP, log of macroeconomic stability, log of portfolio investment as a ratio of
GDP and log of remittances as a ratio of GDP. It was therefore concluded that the
variables were stationary. Given the fact that the variables in logs were stationary
then, there was no need to conduct a co integration test. This also implied that the
classical ordinary least square regression could be conducted since the results

would not be spurious.

4.2.2 Correlation Analysis Results:

The test for collinearity between independent variables was done and the results
are presented in Appendix 3 Table A5 (Page 126). The result showed that log of
financial development as a ratio of GDP, log of foreign direct investment as a
ratio of GDP, log of government expenditure as a ratio of GDP, log of human
capital, log of cross-border interbank borrowing as a ratio of GDP, log of
macroeconomic stability, log of openness as a ratio of GDP, log of portfolio
investment as a ratio of GDP, and log of remittance as a ratio of GDP were not

highly correlated (the absolute values of the coefficients were below 0.8).

4.3 Diagnostic and Other Distribution Test Results:

The diagnostic tests on the model were done to test for its statistical soundness. It
is a requirement that for a classical linear model, the error term be normally

distributed, with a zero mean and constant variance (Gujarat, 2004). Similarly the
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residuals should be free of heteroskedasticity and autocorrelation. The tests are

shown in Table 4.1:

Table 4.1: Diagnostic Tests

Type of Test Test Statistic
The Jarque-Bera Normality Test Jarque-Bera 4.049
Probability 0.132
ARCH LM Test F-statistic 0.020
Probability 0.892
Breusch-Godfrey Serial correlation F-statistic 1.551
test .
Probability 0.230

Source: Researcher’s Computation

The normality test was done using the histogram-normality test (see Appendix 4,
Figure Al, Page 127). The Jarque-Bera statistic was 4.049 with a probability of
0.132. This probability value is above 0.05 and therefore the normality
assumption of the residuals could not be rejected at 5 percent level of

significance. Thus the regression residuals followed a normal distribution.
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Autocorrelation was tested using the Breusch-Godfrey serial Lagrange Multiplier
Method. The F-statistic was 1.551 with a probability of 0.230. This probability
was greater than 0.05 which led to the conclusion that the null hypothesis of no
serial correlation could not be rejected at 5 percent level of significance.

Therefore, there was no serial correlation in the regression residuals.

Heteroskedasticity was tested wusing the Autoregressive Conditional
Heteroskedasticity (ARCH) test. The calculated F-statistic was 0.020 with
probability 0.892. This probability was greater than 0.05 implying that the null
hypothesis of constant variance in the residuals could not be rejected at 5 percent
level of significance. This led to the conclusion that there was no

heteroskedasticity with respect to the regression residuals.

The Ramsey’s RESET test is a test for specification errors of omitted variables,
incorrect functional form and correlation between the independent variables and
the error term. Under such specification errors, the least square estimates will be
biased and inconsistent, and conventional inference procedures will be invalidated
(Startz, 2010). The RESET test ‘could detect specification errors in an equation
which was known apriori to be misspecified but which nonetheless gave
satisfactory values for all the more traditional test criteria — goodness of fit, test

and for first order serial correlation.’ (Startz, 2010: 175).
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The RESET test was done for the log of economic growth equation that was
estimated and the results are presented in Appendix 4 Table A6 on page 127. The
probability values were all greater than 0.05 leading to the conclusion that the null
hypothesis that the coefficients of powers of fitted values are all zero could not be
rejected at 5 percent level of significance, for up 2 terms for the fitted equation.

This implied that the model was well specified.

Recursive estimates were done on the log of economic growth equation to test the
constancy or stability in parameters in the model. The test included the recursive
residuals test, CUSUM test, CUSUM residual squares test, one-step forecast test
and N-step forecast test. The findings are presented in figures A2 to A6 in

Appendix 5.

The recursive residuals are a plot of recursive residuals about the zero line plus or
minus two standard errors at each point. Residuals outside the standard error
bands suggest instability in the parameters of the equation (Startz, 2010). The
residuals lie within the two standard error bands. This implied that the parameters
were stable.

The CUSUM test is based on the cumulative sum of the recursive residuals. It
plots the cumulative residuals together with the 5 percent critical lines. Since the
cumulative sum did not go outside the two critical lines, it implied that the

parameters were stable. The CUSUM of squares provide a plot of sum of squares
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against time and the pair of 5 percent critical lines. Because the movement was

within the critical lines, it implied that the parameters were stable.

The one-step forecast produced a plot of the recursive residuals and standard
errors and the sample points whose probability value was at or below 15 percent,
implying that the parameters were stable. The N-step forecast plotted the
recursive residuals at the top and significant probabilities in the lower position of
the diagram. The movements for both one-step and N-step forecast tests were

within the critical lines. This implied that the parameters were stable.

4.4 Causality between Foreign Direct Investment, Portfolio Investment,
Cross-Border Interbank Borrowing and Economic Growth:

The first objective of this study was to determine the causality between foreign
direct investment, portfolio investment, and cross-border interbank borrowing,
and economic growth. To achieve this objective, a Granger causality test was

carried out and the results are summarized in Table 4.2.



79

Table 4.2: Granger Causality Test Results:

Null Hypothesis F-statistic Probability

Log of foreign direct investment does not Granger | 5.234 0.005

cause log of economic growth

Log of economic growth does not Granger cause | 0.122 0.887
log of foreign direct investment

Log of cross-border interbank borrowing does not | 0.379 0.687

Granger cause log of economic growth

Log of economic growth does not Granger cause | 2.744 0.079

log of cross-border interbank borrowing

Log of portfolio investment does not Granger | 1.897 0.165

cause log of economic growth

Log of economic growth does not Granger cause | 0.163 0.850
log of portfolio investment

Source: Researcher’s Computation

The results indicate that log of portfolio investment does not granger cause log of
economic growth and that log of economic growth does not granger cause log of
portfolio investment. This implies that portfolio investment has not played an

important role in the economic growth of Kenya.

Log of economic growth does not granger cause log of foreign direct investment,
whereas log of foreign direct investment granger causes log of economic growth

at 5 per cent. The log of cross-border interbank borrowing does not granger cause
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log of economic growth while the log of economic growth granger cause log of
cross-border interbank borrowing at 10 percent level of significance. It was
concluded that there was a unidirectional causality from foreign direct investment
as a percentage of GDP to economic growth and from economic growth to cross-
border interbank borrowing as a share of GDP. There was no causality between

portfolio investment as a share of GDP and economic growth.

This result supports the findings of Blomstrom et al. (1994) who established a
unidirectional causal relationship between FDI inflows as a percentage of GDP
and growth of per capita GDP for all developed countries. The result also supports
the work of Zhang (1999) who found a unidirectional causality from foreign

direct investment to economic growth in East Asian countries.

However, this result contradicts the work of Sethi and Sucharita (2009) and Nuri
and Tastan (2009) who found bidirectional causality from foreign direct
investment to economic growth in India and weak bidirectional causality between
portfolio investment and economic growth in Turkey respectively. Similarly,
these results differ from Magnus and Fosu (2008) who found no causality
between foreign direct investment and economic growth in Ghana. This result
implies that whereas foreign direct investment may play an important role in the
growth of the Kenyan economy, portfolio investment and cross-border interbank

borrowing may not.
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4.5 Effects of Foreign Direct Investment, Portfolio Investment and Cross-

border Interbank Borrowing on Economic Growth:

The second objective of this study was to investigate the effects of foreign direct
investment, portfolio investment and cross-border interbank borrowing on
economic growth. To achieve this objective, first an OLS estimation was carried
out followed by an innovation accounting (impulse response and variance
decomposition) to complement the ordinary least squares estimation. Because the
logs of all the variables were stationary, an ordinary least squares regression
model was estimated. The results of the regression analysis where log of
economic growth was the dependent variable are summarized in table 4.3 (See

original results in Appendix 6, Table A8, on Page 132).
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Table 4.3: OLS regression results for log of economic growth:

Variable Coefficient t-statistic Probability
Log of foreign direct investment 0.089** 2.511 0.017
Log of portfolio investment 0.005 0.093 0.927
Log of cross-border inter-bank borrowing | 0.057 1.395 0.173
Log of remittances 0.151%** 3.793 0.007
Log of financial development 0.326** 2.504 0.018
Log of government expenditure -0.092** -2.296 0.039
Log of human capital 0.612%** 3.083 0.004
Log of macroeconomic Stability -0.062* -1.870 0.071
Log of openness 0.148** 2.881 0.010
Constant 3.923 1.687 0.102

Adjusted R-squared= 0.820, F-statistic = 57.034 (0.000132), S.E. of regression = 0.011.
Note: *** shows the coefficient is statistically significant at 1%, ** shows the coefficient is statistically

significant at 5% and * shows the coefficient is statistically significant at 10%.

Source: Researcher’s Computation

Variations in the independent variables shown in table 4.3 jointly explain about
82 percent of the variations in economic growth. An adjusted R* of more than 0.5
indicates that the model has a good fit and can explain the variations in the
economic growth. The F-statistic is 57.034 and is statistically significant at 1

percent level. The standard error of the regression of 0.011 is small, meaning that
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the model was well fitting. The remaining 18 per cent of the variations in
economic growth could be explained by other factors such as better maintenance
of rule of law, improvement in the terms of trade, political freedom, life

expectancy and lower fertility.

The results show that the coefficient of log of foreign direct investment as a ratio
of GDP was 0.089 and was statistically significant at 5 percent level. It shows that
a 10 per cent increase in the ratio of foreign direct investment to GDP will lead to
an increase in GDP growth of about 0.9 percent. The result implies that foreign
direct investment plays an important role in economic growth of Kenya. This
result supports the findings of Willmore (1986) and Aitken and Harrison (1999)
that foreign firms were more efficient than domestic ones and that foreign equity
was associated with high productivity. Moreover, macroeconomic studies of
Balasubramanyam et al. (1996), Borensztein et al. (1998), Gheeraert and Malek
(2005), Esso (2009), Vihn Vo (2009), Macias and Massa (2009) and Macias et al.
(2009), show that foreign direct investment has a positive impact on economic

growth.

Foreign direct investment affects economic growth through three mechanisms: the
size effects, the skill and technology effects and the structural effects (Fortainer,
2007). The size effects have to do with net contributions of FDI to the host

country’s net savings and investment, the skills and technology effects have to do
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with the demonstration effects and labour migration whereas the structural effects

involve competition and linkages.

The result differs from that of Haddad and Harrison (1993), Carkovic and Levine
(2003) who found that FDI had no effect on economic growth in Morocco and
other recipient countries. Further to the regression analysis, the study traced the
impact of foreign direct investment on economic growth. To this effect, an
impulse response analysis was done to trace the path of a one-time shock in

foreign direct investment on economic growth. The result is shown in Figure 4.1.
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Figure 4.1: Response of economic growth to foreign direct investment (%)
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The result shows that a shock in the ratio of foreign direct investment to GDP
leads to a decline in the growth rate of economic growth in the second period. The
rate of change of economic growth picks up in the third period through the fourth
period. By the fifth period, the impact of foreign direct investment fizzles out and
economic growth follows its natural path. The result implies that a shock in
foreign direct investment has little short term impact on economic growth (it has
an effect of less than 2 percent). The response function agrees with the regression
result which shows that though FDI has a statistically significant coefficient, this
coefficient is inelastic. This means that FDI needs to be complemented by other

factors that explain growth.

In addition to the impulse response analysis, to disaggregate the variations in
economic growth into component shocks to the exogenous variables, variance
decomposition was done and the results are presented in Table A9, Appendix 7 on
page 134. The results indicate that foreign direct investment explains less than 1
percent of the variations in economic growth in the first three periods and about 2
percent of the variations in economic growth in the fourth period. For the
remaining forecast period, foreign direct investment explains less than 2 percent

of the variations in economic growth.

Though the coefficient of the log of portfolio investment as a ratio of GDP was
positive (0.005), it was statistically insignificant. However, a positive coefficient

is a good show that portfolio investment can play an important role in the growth
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of the economy. The result differs from the work of Reisen and Soto (2001), De
Vita and Kay (2009), and Vihn (2009) who found that portfolio investment had a
positive and statistically significant coefficient. However, the result supports the
findings of Durham (2003) and Macias and Massa (2009) that portfolio flows had
a statistically insignificant coefficient. This could be as a result of Kenya having
operated a closed capital account for long till 1991 when it liberalized its current
and capital accounts, completely removing all restrictions on the capital account

in 1995 (Schneider, 2000).

Similar to the analysis done on foreign direct investment, an impulse response
analysis was carried out for portfolio investment to trace the path of a shock in
portfolio investment on economic growth. The impulse response function for

economic growth to portfolio investment is shown in Figure 4.2.
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Figure 4. 2: Response of economic growth to portfolio investment (%)

The result indicates that a shock in the ratio of portfolio investment to GDP in the
first period leads to a fluctuation in economic growth in the second period of
about 2.5 percent. The fluctuations in economic growth tend to be minimal by the
seventh period. This implies that a shock in portfolio investment has a minimal

impact on economic growth.

Further, the variance decomposition results in Table A9 Appendix 7 on page 134
indicate that portfolio investment accounts for about 4 percent of the variations in
economic growth in the second and fourth periods. From the sixth period it

accounts for about 9 percent of the variation in economic growth. This implies
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that variations in portfolio investment will have a slightly bigger impact in
economic growth than FDI. From the innovation accounting, this study has shown
that portfolio investment can play an important role in economic growth of

Kenya.

The coefficient of log of cross-border interbank borrowing as a ratio of GDP was
positive (0.057) but statistically insignificant. This implies that cross-border
interbank borrowing does not play an important role in the economic growth of
Kenya. This could be because Kenya operated a closed capital account for long
(Schneider, 2000). The result contradicts the findings of Resen and Soto (2001)
who asserted that short-term and long-term bank lending has a negative effect on
the economic growth of the recipient country. Similarly, it also contradicts Macias
and Massa (2009) who found that cross-border bank lending has a positive impact
on economic growth. The result supports the work of Durham (2003) that there

was no effect of cross- border bank lending on economic growth.

Apart from the regression results, the impulse response analysis was done to trace
the path of a shock in cross-border interbank borrowing on economic growth and

the result is presented in Figure 4.3:
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A shock in cross-border interbank borrowing leads to a decline in economic
growth up to the third period. Economic growth then picks up and follows its
normal growth path from the fourth period. It is important to note that this shock
has a negative effect on economic growth. The implication is that a shock in
international lending and borrowing can negatively affect economic growth.
Similarly, the variance decomposition results in Table A9 Appendix 7 on page
134 show that cross-border interbank borrowing accounts for about 9 percent of
the variations in economic growth in the third period and about 15 percent of the

variations in economic growth in the fourth period. Cross-border interbank
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borrowing accounts for about 19 percent of all the variations in economic growth
for the rest of the forecast period. This implies that any disturbance in the
international lending may have long term implications on Kenya’s economic

growth.

Therefore, innovation accounting has shown that cross-border interbank
borrowing has an impact on economic growth. However, regression estimation
had indicated that cross-border interbank borrowing had a statistically

insignificant coefficient.

4.6 Effect of Remittances on Economic Growth:

The third objective of this study was to investigate the effect of remittances on
economic growth. The regression results in table 4.3 show that the coefficient of
log of remittances as a ratio of GDP is 0.151 and is statistically significant. The
result indicates that a 10 percent rise in the ratio of remittances to GDP will lead
to an increase of economic growth by 1.5 percent. The result contradicts the
findings of Barajas et al. (2009) and Siddique et al. (2010) in the case of India and
Bangladesh. However, the result supports the findings of Fayissa and Nsiah
(2010) for Latin American countries and Siddique et al. (2010) for Sri Lanka.
Thus the assertion that remittances may be used for conspicuous consumption

rather than for the accumulation of productive assets (Rahman et al., 2006) may
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not be true for Kenya since this study has shown that remittances as a ratio of

GDP have a positive and significant coefficient.

To complement the regression results, an impulse response analysis was done to
trace the path of a shock in remittances on economic growth. The result is shown

in figure 4.4:
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Figure 4.4: Response of economic growth to remittances (%o)

A shock in remittances leads to a drop in increase of economic growth in the

second period, picks up in the third period and then evens out in the fourth period.

The innovation in remittances leads to a less than 2.5 percent fluctuation in
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economic growth. The implication is that a shock to economic growth from a

shock in remittances is minimal and is short lived.

In addition, the variance decomposition indicates that remittances account for 4
percent of the variations in economic growth in the third period. Thereafter,
remittances account for less than 4 percent of the variations in economic growth
over the forecast period. Therefore, variations in remittances explain little of the

variations in economic growth.

4.7 The Effect of Other Variables on Economic Growth:

This study included other variables in the estimation of the economic growth
equation. These variables were identified from the literature on economic growth.
They included financial development, government expenditure, human capital,

macroeconomic stability and openness. The results are presented in Table 4.3.

Log of financial development had a positive and statistically significant
coefficient at 5 per cent level of significance. This implies that financial
development encourages economic growth. A 10 percent increase in gross
domestic capital formation as a ratio of GDP would lead to 3.3 per cent increase
in GDP growth. This result supports that of Alfaro et al. (2003) who found that
financial development is important for foreign direct investment in that it leads to

higher economic growth. Similarly, Vinh (2010) found that private capital inflows
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promote economic growth better in countries that have a higher level of financial
development. Moreover, Anwar and Nguyen (2010) found that financial
development attracted FDI to Vietnam. However, this result differs from that of
Akinlo (2004) who found a negative relationship between financial development
and economic growth in Nigeria suggesting a possibility of capital flight due to

capital transfer abroad because of to higher returns there.

To complement the regression results, the impulse response analysis was done to
trace the path of a shock in financial development on economic growth and the

result is shown in Figure 4.5.
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Upon impact, financial development leads to fluctuations of at most 1.5 percent
from the second period to the seventh period. Thereafter, the fluctuations fizzle
out. The shock in financial development leads to a fluctuation of less than 2
percent in rate of growth of the economy within the first five periods. This implies
that a shock in financial development has little impact and its effect is felt in the

short term.

In addition to the impulse response, the variance decomposition results indicate
that financial development accounts for about 3 percent of the variations in
economic growth from the third year through the entire forecast period.
Therefore, financial development accounts for little of the variations in economic

growth in Kenya.

The coefficient of log of government expenditure as a ratio of GDP has a negative
sign (-0.0925) and is statistically significant at 5 per cent level. This is an
indication that government expenditure as a share of GDP discourages economic
growth, may be, through “crowding out” of the private sector. This result supports
the findings of Baillui (2000), Akinlo (2004), and Ayenwale and Awolowo
(2007). Although Anwar and Nguyen (2010) found a positive relationship
between government expenditure as a share of GDP and economic growth in
Vietnam, the coefficient was not statistically significant. This suggested that
government expenditure played a less important role than FDI in the economic

growth of Vietnam.



95

An impulse response analysis function of economic growth to government

expenditure is shown in Figure 4.6.
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Figure 4.6: Response of economic growth to government expenditure (%)

A shock in government expenditure as a ratio of GDP had some effect on
economic growth between the first and third periods (it led to a fluctuation of
economic growth of less than 2.5 percent). Economic growth tends to follow its
normal growth path from the third period, slightly rises in the fifth period before it
stabilizes from the eighth period. This implies that an innovation in government
expenditure has no impact on economic growth over the forecast period. From the

variance decomposition, government expenditure accounts for less than 2 percent
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of the variations in economic growth from the second period through the entire

forecast period.

Human capital had a positive and statistically significant coefficient. A 10 percent
increase in the ratio of those enrolled in secondary and tertiary institutions to total
population would lead to a 6.1 percent increase in economic growth in Kenya.
This study supports the work of Borensztein et al. (1998) who found that the
effect of FDI on economic growth is dependent on the level of human capital
available. Similarly, Carkovic and Levine (2002) found that only countries with
high levels of human capital can benefit from technological spillovers. Akinlo
(2004) also asserted that a well educated labour force contributes meaningfully to
the management of enterprises which translates to economic growth. Moreover,
Anwar and Nguyen (2010) found that the coefficient of education was positive
and statistically significant in the economic growth equation while, Ayanwale and
Awolowo (2007) found a positive but statistically insignificant coefficient for
human capital in the economic growth equation for Nigeria. Nevertheless, from
these studies, it is evident that human capital plays an important role in the
economic growth of a country. The policy makers in Kenya were right to
introduce free primary and secondary education starting 2003 and to provide
opportunities for higher learning through the expansion of existing higher
education institutions and assisting the needy learners by providing funding for

higher education through the Higher Education Loans Board (HELB).
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The impulse response function of economic growth to human capital is shown in

Figure 4.7.
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Figure 4.7: Response of economic growth to human capital (%)

A shock in the ratio of enrolment in the secondary and tertiary institutions to the
total population in the first period led to a decrease in economic growth in the
third period, an increase in the fourth period before fizzling out from the fifth. The
shock in human capital in the first period leads to a fluctuation of economic
growth of at most 1.5 percent throughout the forecast period. The findings
indicate that a shock in human capital has little impact in change in economic

growth.
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The variance decomposition shows that human capital accounts for about 3
percent of the variations in economic growth in the second, third and fourth
period. For the remaining forecast period, human capital accounts for about 4
percent of the variations in economic growth. Thus, human capital accounts for a

minimal of the variations in economic growth.

Macroeconomic stability had a negative and statistically significant coefficient at
10 percent. This is an indication that an unstable macroeconomic environment
discourages economic growth. An increase in inflation rate by 10 percent leads to
a decrease in economic growth by 0.6 percent. The result is consistent with the
findings of Borensztein et al. (1998), Ayanwale and Awolowo (2007) and Macias
et al. (2009). Anwar and Nguyen (2010) used real exchange rate as a proxy for

macroeconomic stability and found the same result for Vietnam.

The impulse response function of economic growth to macroeconomic stability is

shown in Figure 4.8.
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Figure 4.8: Response of economic growth to macroeconomic stability (%0)

Figure 4.8 shows that a shock in the rate of change of inflation has a mild impact

on the rate of change of economic growth starting in the second period and fizzles

out in the eighth period. An innovation in inflation in the first period has a less

than 1 percent change in economic growth in the third up to the fifth period. This

implies that a shock in inflation has no impact on the growth path of economic

growth. Macroeconomic stability accounts for less than 1 percent of the variations

in economic growth over the entire forecast period. A shock in macroeconomic

stability explains little of the variations in economic growth.

From Table 4.3, log of openness has a positive and statistically significant

coefficient. This finding is consistent with the findings of Bailliu (2000) that the

volume of trade as a share of GDP was important for developing countries.
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Similarly, Ayanwale and Awolowo (2007) and Macias et al. (2009) found the
coefficient of trade to be significant in Nigeria and Africa respectively. Anwar
and Nguyen (2010) using exports as a proxy for openness found a positive and
statistically significant coefficient for exports in Vietnam. This meant that exports
were important in the economic growth of Vietnam. This stresses the need for the
Kenyan authorities to work with its trading partners, especially the East African
Community, to remove any barriers to trade in order to accelerate economic

growth.

The impulse response function of economic growth to openness is shown in

Figure 4.9.
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Figure 4.9: Response of economic growth to openness (%0)
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A shock in the ratio of imports and exports to GDP leads to an immediate increase
in the rate of change of economic growth. The effect fizzles out in the third
period. The impact of the shock in exports and imports on economic growth is
minimal (leads to less than 2 percent fluctuation in economic growth) and is short
lived (less than three periods). From the second period, openness accounts for
about 2 percent of the variations in economic growth through the entire forecast
period. Therefore, openness accounts for very little of the variations in economic

growth.

The study findings have shown that:
) there is a unidirectional causality from FDI to economic growth and
from economic growth to cross border interbank borrowing.
i) FDI, remittances, financial development, human capital and openness
have a positive impact on economic growth.
i) government expenditure and macroeconomic stability have a negative

impact on economic growth.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS
5.1 Introduction:
This Chapter presents the summary, conclusions and policy implications of the
study. Section 5.2 has the summary of the study; Section 5.3 presents the
conclusions; Section 5.4 discusses the policy implications; Section 5.5 focuses on

the contributions to knowledge and Section 5.6 presents areas for further research.

5.2 Summary:

Most studies on private capital inflows and economic growth are cross-country
and give more weight to FDI than the other components of private capital inflows.
Moreover, these studies have not included remittances as an explanatory variable
in their estimation procedures. The question as to whether it is private capital
inflows that promote economic growth or if it is economic growth that attracts
private capital inflows has not been investigated in Kenya. This study analyzed
the relationship between various components of private capital inflows and
remittances on economic growth. Specifically, the study investigated the causality
between FDI, portfolio investment and cross-border interbank borrowing on
economic growth. Secondly, the study analyzed the effects of FDI, portfolio
investment and cross-border interbank borrowing on economic growth; and lastly,

the effects of remittances on economic growth.
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The study used Granger Causality to investigate the relationship between FDI,
portfolio investment and cross-border interbank borrowing on economic growth.
The ordinary least squares estimation was used to determine the effects of private
capital inflows and remittances on economic growth. The study included other
determinants of economic growth in the ordinary least squares estimation of the
economic growth equation. In addition, the ordinary least squares estimation was
complemented by the impulse response analysis and variance decomposition.
Time series data was sourced from the World Bank’s African Development
Indicators, the Kenya National Bureau of Statistics and the Central Bank of

Kenya for the period 1970 to 2010.

The study found that there was a unidirectional causality from FDI as a ratio of
GDP to economic growth and a unidirectional causality from economic growth to
net external debt as a ratio of GDP (a proxy for cross-border interbank
borrowing). There was no causality between portfolio investment as a ratio of

GDP and economic growth.

The coefficient of FDI as a ratio of GDP was positive and statistically significant.
This suggests that FDI plays an important role in Kenya’s economic growth. A
shock in FDI as a ratio of GDP was found to cause a less than 2 percent
fluctuation in economic growth in the first five periods and thereafter fizzles out.
Overall, variations in FDI as a ratio of GDP account for less than 2 percent of the

variations in economic growth.
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Portfolio investment as a ratio of GDP was found to have a positive but
statistically insignificant coefficient. A shock in portfolio investment as a ratio of
GDP causes a less than 2.5 percent fluctuation in the first seven periods after
which economic growth follows its natural growth path. Variations in portfolio
investment as a ratio of GDP were found to account for about 4 percent of the

variations in economic growth.

The coefficient of net external debt as a ratio of GDP which was used as proxy for
cross-border interbank borrowing was found to be positive but statistically
insignificant. A shock in cross-border interbank borrowing as a ratio of GDP
causes economic growth to fluctuate by about 4 percent in the fourth period and
the effect declines with time but is felt up to the ninth period. The variance
decomposition showed that variations in cross-border interbank borrowing as a

ratio of GDP accounted for up to 19 percent of the variations in economic growth.

The coefficient of remittances as a ratio of GDP was positive and statistically
significant. A shock in remittances as a ratio of GDP had an impact on economic
growth in the first five periods and thereafter the impact fizzled out. Variance
decomposition indicated that variations in remittances as a ratio of GDP

accounted for at most 4 percent of the variations in economic growth.
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In addition, the coefficient of gross domestic capital formation as a ratio of GDP
which was the proxy for financial development was positive and statistically
significant. This suggests that a well developed financial sector can lead to the
economic growth of Kenya. A shock in gross domestic capital formation as a ratio
of GDP led to a less than 2 percent fluctuation in economic growth. Variations in
gross domestic capital formation as a ratio of GDP accounted for about 3 percent
of the variations in economic growth from the third period throughout the entire

forecast period.

The coefficient of government expenditure on goods and services as a ratio of
GDP was negative and statistically significant. This implies that government
expenditure if not well managed can have a negative impact on the economic
growth of Kenya. A shock in government expenditure on goods and services as a
ratio of GDP led to a fluctuation in economic growth of less than 2 percent in the
second and sixth period and thereafter fizzled out. Variations in government
expenditure on goods and services as a ratio of GDP accounted for less than 2

percent of the variations in economic growth.

The coefficient of secondary and tertiary institutions enrolment as a ratio of the
total population which was used as a proxy for human capital was positive and
statistically significant. This suggests that an educated labour force has a positive
impact on the economic growth of Kenya. A shock in secondary and tertiary

enrolment as a ratio of the total population led to a fluctuation in economic
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growth of about 2 percent in the second period which fizzled out in the fourth
period. Variations in secondary and tertiary enrolment as a ratio of the total

population accounted for about 3 percent of the variations in economic growth.

The coefficient of inflation which was used as a proxy for macroeconomic
stability was negative and statistically significant. This implies that inflation has a
negative impact on the economic growth of Kenya. A shock in inflation led to a
less than 1 percent change in economic growth and variations in inflation

accounted for less than 1 percent of the variations in economic growth.

The coefficient of sum of total exports and total imports as a ratio of GDP which
was used as a proxy for openness was positive and statistically significant. This
indicates that openness plays an important role in Kenya’s economic growth. The
impact of a shock in openness was minimal (it led to less than 2 percent of the
fluctuations in economic growth). Variance decomposition showed that variations
in the sum of total exports and total imports as a ratio of GDP accounted for about

2 percent of the variations in economic growth.

5.3 Conclusions:

This study has established that there is a unidirectional causality from FDI as a
ratio of GDP to economic growth and a unidirectional causality from economic
growth to cross-border interbank borrowing as a ratio of GDP. It has also found

that FDI as a ratio of GDP has a positive impact on the economic growth of
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Kenya. Similarly, remittances as a ratio of GDP have a positive impact on
economic growth. Consistent with existing literature, this study has established
that, gross domestic capital formation as a ratio of GDP, secondary and tertiary
enrolment as a ratio of the total population and openness as a ratio of GDP have a
positive and statistically significant effect on economic growth in Kenya. On the
other hand, government expenditure as a ratio of GDP and inflation had a

negative impact on economic growth.

5.4 Policy Implications:

The Government of Kenya should work towards an environment that attracts FDI.
This is in line with this study’s findings that FDI as a ratio of GDP granger cause
economic growth and that FDI as a ratio of GDP has a positive and statistically
significant coefficient. The liberalization of prices, divestiture and privatization of
public enterprises is a good step towards attracting FDI. The establishment of the
Privatization Commission is a move in the right direction. The commission should
fast track the privatization process. Although the giving of incentives to foreign
firms in the Export Processing Zone has attracted FDI, the government should
provide more infrastructural facilities such as construction of roads, the extension
and improvement of the rail services, the growth of information and

communication technology to attract more FDI.

The Government of Kenya should continue to pursue a high and sustainable

economic growth rate to attract cross-border interbank borrowing. This can be
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through devoting more resources to development expenditure than is current,
opening up to the global economy to tap knowledge and technology, maintain a
low inflation rate, and avoid excessive debt. This is because the Granger Causality
results have established that economic growth attracts cross-border interbank
borrowing as a ratio of GDP. The funds got from banks across the border will

supplement the local resources.

The Kenya Government should put in place policies that will encourage
remittances. This is in line with the findings of this study that remittances as a
ratio of GDP have a positive impact on economic growth. The establishment of
the International Jobs and Diaspora Office in the Ministry of Foreign Affairs is a
good step in the right direction in boosting remittances. But the Office should
work with the Ministry of Interior and Co ordination of National Government to
tap into new markets for the Kenyan labour especially in the East African
Community and the Middle East so as to increase the remittances in the future. In
addition, the Government should put in place institutions to help recipients of
remittances to make the most use of these funds and provide information to the
Kenyan Diaspora on the investible opportunities available so that the remittances

can be put into productive use.

The Government with its trading partners especially in the East African
Community and the Common Market for Eastern and Southern Africa should

remove any trade barriers (for example the numerous road blocks, weigh bridges
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and border gates; lack of harmonization of documents and procedures; Visa
charges for businessmen and length procedures in issuing work permits) that exist
so that the volume of exports and imports increases. This is because this study has
established that the sum total of exports and imports as a ratio of GDP has a
positive and significant coefficient. In addition the Government should encourage
export oriented industries so that the net exports will increase, making the country
earn more of the much needed foreign exchange. This will free the country from

the foreign exchange gap constraint.

The government should also provide more resources for the education sector. This
is because the results show that secondary and tertiary enrolment as ratio of the
total population has a positive and significant coefficient. The provision of free
primary and secondary education which began in 2003 and 2008 respectively was
a move in the right direction. An effort should be made to make sure that basic
education is truly free to bring more children to school. This can be done by
constructing more classrooms, providing children with school uniform, providing
sanitary towels to girls and introducing a feeding programme especially in the arid
and semi arid areas among other actions. With the expansion of basic education,
there is need to provide more opportunities for higher education by expanding
middle level colleges and universities. The current elevation of existing university
colleges into fully fledged universities is encouraged as it opens up more

opportunities to train the labour force. However, it should not be forgotten that the
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country needs middle level manpower. As these middle level colleges are being
upgraded into university colleges and eventually fully fledged universities there
should be established new middle level colleges to replace them. An educated
labour force would contribute to the economic growth of the country because it is

expected that it has more skills and is thus more productive.

The Kenya Government, through the National Treasury and the Central Bank,
should provide an enabling environment for the establishment of more banks and
non-bank financial intermediaries. This is in line with this study’s findings that
financial development as a ratio of GDP has a positive and significant coefficient.
Financial development will assist translating household savings into enterprise
investment and allocating funds to productive sectors in the economy leading to
high economic growth. For example, as much as New Central Bank Prudential
Guidelines, 2012 that were to come into effect from 1%, January 2013 are
important in streamlining the banking sector, the minimum core capital
requirement of Ksh.1 million may have a negative effect on existing smaller

banks and those that would want to start.

The Kenya Government through the National Treasury and Central Bank should
also endeavor to maintain macroeconomic stability because this study has shown
that inflation has a negative effect on economic growth. In all, both the fiscal and

monetary policies should aim at keeping the inflation rate at a single digit,
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maintaining low interest rates and a stable exchange rate. This will be an incentive

to private investors both local and foreign.

The Government should also lower non-priority expenditure because this study
has established that government expenditure has a negative effect on economic
growth. The Government’s expenditure should be on growth enhancing activities
such as infrastructure and not recurrent expenditure especially wages and salaries
as has been the case of late. In his inaugural speech to Parliamentarians and
Senators on Tuesday 16™ April, 2013, the President acknowledged that recurrent
expenditure, especially wages, has risen to Ksh458.7 billion per year and is not
sustainable.

5.5 Contributions to Knowledge:

This study has contributed to the understanding of the causality between the
various components of private capital inflows and economic growth in Kenya.
The study has given an insight into the role of FDI, portfolio investment and
cross-border interbank borrowing, and remittances on economic growth. In
addition, this study complemented the ordinary least squares estimation with the
innovation accounting method in explaining more clearly the role of private

capital inflows and remittances in economic growth in Kenya.

5.6 Areas for Further Research:

There are a number of areas that require further research in the private capital

inflows and remittances - economic growth nexus. As much as there have been
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studies to investigate the determinants of FDI, there is need for a comprehensive
study to investigate the determinants of the other components of private capital
inflows (portfolio investment and cross-border interbank borrowing). A study of
what are the determinants of remittances will assist the Government to work on

areas that will enhance the same.

This study did not investigate the interaction between private capital inflows and
the other variables: for example, FDI and financial development, FDI and
openness as explanatory variables in the estimation of the effect of private capital
inflows on Kenya’s economic growth as explanatory variables. A study that will
include the interaction of these variables as explanatory variables of economic
growth will complement this study. This will inform policy makers in deciding
whether they need to pursue joint or separate policies regarding the variables

which determine economic growth.
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APPENDIX 1: DATA USED IN THE STUDY

YEAR | g Pl MS HC RM FDI G NX Pl I1BB
1970 -4.67 0 2.19 1.241 7260000 13800000 1566400000 969919612 391187844

1971 22.17 0 3.78 1.327 7260000 7400000 1735800000 1135119826 425319830 | 20.10
1972 17.08 0 5.83 1.458 1386000 6300000 2138100000 1165639534 470399812 | 7.707
1973 5.90 0 9.281 1.526 12540000 17260000 2526900000 1402773070 645834271 | -1.09
1974 4.07 0 17.81 1.64 18480000 23420000 2978000000 2214799364 764959414 | -5.64
1975 0.09 272361 19.12 1.735 13200000 17158748 3476900000 2096909245 591296426 | -1.64
1976 2.15 1673211 11.45 2.063 9900000 46371851 3530400000 2230869807 703226909 | -7.49
1977 9.46 7249389 14.82 2.295 18480000 56545226 4485600000 2991097750 | 1063243908 | -5.90
1978 6.91 0 16.93 2.508 26400000 34414130 5307900000 3586574861 | 1578393092 | 6.71
1979 7.62 0 8.00 2.625 19140000 84009903 6091300000 3576306534 | 1130468168 | 4.13
1980 5.57 269,535 13.87 2.796 27719999 78093746 7095400000 4752734899 | 1780520445 | 0.94
1981 4.1 0 7.90 2.571 78540001 14147557 6682700000 4406079027 | 1570599613 | 1.41
1982 5.05 0 13.82 2.584 67980002 13000893 6434400000 3744199900 | 1405960283 | 2.61
1983 1.59 0 11.61 2.837 58080002 23738843 5984100000 3238499700 | 1251152763 | 3.57
1984 1.6 0 20.67 2.847 56759998 10753527 6233900000 3640800000 | 1226585449 | 3.84
1985 4.70 0 11.40 2.373 66000000 28845949 6131100000 3401599900 | 1553688208 | 5.26
1986 6.98 0 10.28 2.398 52139999 32725777 7240600000 4035199900 | 1575819841 | 4.86
1987 5.81 0 13.01 2.624 66000000 39381344 7971600000 3802300100 | 1936066122 | 8.16
1988 6.09 0 4.80 2.653 76559998 394431 8353000000 4175600100 | 2126364307 | 8.03
1989 4.54 0 7.62 3.041 89099998 62189917 8329200000 4396951994 | 2056523927 | 6.82
1990 4.13 0 11.2 2.864 139259995 57081096 8593500000 4898423929 | 2075834343 | 7.33
1991 1.34 0 19.10 2.805 124080002 18830977 7987400000 4532382848 | 1709538402 | 5.75
1992 -1.08 0 27.33 2.783 114839996 6363133 8221100000 4351297610 | 1391014478 | 1.83
1993 -0.10 -7864561 45.98 2.321 118139999 145655517 5751800000 4190664374 | 1012914646 | 3.41
1994 2.53 3334328 28.81 2.572 137279999 7432413 7148500000 5094203040 | 1379108624 | 16.43
1995 4.29 4518603 1.55 2.544 298320007 42289248 8883300000 6490357930 | 1973888014 | 15.80
1996 4.01 853893 8.96 2.563 288420013 108672932 9130800000 6903723432 | 1807336023 | -5.78
1997 0.22 4341938 11.92 2.599 351779999 62096810 10279100000 | 7089985181 | 1985851037 | 16.88
1998 3.33 3936773 6.72 2.546 347820007 26548246 10780000000 | 6891200000 | 2352542654 | 21.10
1999 241 1850803 5.75 2.522 431640015 51953456 10916300000 | 6214900000 | 2001649461 | 17.45
2000 0.60 -5988208 9.96 2.805 537900024 110904550 | 11392600000 | 6765599509 | 2210070810 | 15.33
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2001 4.73 2378862 5.73 2.593 550000000 5302623 13059000000 | 7265546970 | 2440211303 | 17.81
2002 | 0.30 2951029 1.97 2.841 | 433000000 27618447 13191000000 | 7254800000 1990563881 | 17.34
2003 | 2.79 642255 9.81 2.898 | 538000000 81738243 15036000000 | 8067675027 2456439294 | 9.77
2004 | 4.62 3220886 11.79 2.952 | 620000000 46063931 16091000000 | 9573483668 2750309461 | 5.05
2005 | 5.98 3145428 9.87 2.978 | 805000000 21211685 18739000000 | 12082000000 | 3169203484 | 7.61
2006 | 6.33 1805250 6.04 3.178 | 1128000000 50674725 22504000000 | 14116000000 | 4038903760 | 5.42
2007 | 6.99 454264 4.26 3.557 | 1588000000 729044146 27167000000 | 17125579167 | 5183506686 | 7.60
2008 | 1.53 5022022 16.18 4.006 | 1692000000 95585680 30031000000 | 20853917511 | 6109391647 | 1.93
2009 | 2.65 2636777 10.55 4.332 | 1686228027 116257609 29394000000 | 18665994832 | 6135348837 | 7.61
2010 | 5.55 33285057 | 4.09 4.606 | 1776986938 185793190 32163000000 | 20382449186 | 6674997035 | 10.08
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Year FDI Pl IBB HC FD MS NX RM

1970 6.83930| 0.860600| 0.000000 NA| 23.28000| 1.241000| 21.60700| 2.188500| 29.82570| 0.463500
1971 | -5.091500| 0.416100| 0.000000| 20.06939| 27.27000| 1.327000| 25.07700| 3.780200| 28.63940| 0.409300
1972 | -11.18590| 0.299000| 0.000000| 7.701927| 25.03000| 1.458000| 22.88800| 5.831600| 26.58780| 0.648200
1973 | -1.830900| 0.689800| 0.000000| -1.092377| 24.33000| 1.526000| 22.01200| 9.281200| 27.39380| 0.496300
1974 | -3.977380| 0.788600| 0.000000| -5.643527| 20.55000| 1.640000| 20.03200| 17.80990| 33.67590| 0.620600
1975 | 2.065780| 0.526400| 0.007800| -1.640906| 25.84000| 1.735000| 20.72100| 19.12020| 29.82370| 0.379600
1976 | 7.299800| 1.334600| 0.047400| -7.490084| 26.11000| 2.063000| 20.32100| 11.44900| 32.45050| 0.280400
1977 | -2.541300| 1.258100| 0.016200| -5.902336| 24.98000| 2.295000| 23.77100| 14.82100| 34.95890| 0.412000
1978 | 0.702700| 0.648900| 0.000000| 6.712202| 33.01000| 2.508000| 28.74100| 16.93180| 28.93550| 0.497400
1979 | -2.043200| 1.347500| 0.000000| 4.128561| 35.25000| 2.625000| 27.30600| 7.979400| 25.75310| 0.314200
1980 | -1.472000| 0.782000| 0.000300| 0.942589| 23.02500| 2.796000| 23.02500| 13.86600| 29.51700| 0.274500
1981 | 0.952000{ 0.148700| 0.000000| 1.410506| 24.33500| 2.571000| 24.33400| 7.895000| 30.46000| 0.825600
1982 | -3.459000| 0.141900| 0.000000| 2.605412| 22.05200| 2.584000| 22.05200| 13.82100| 21.64200| 0.742600
1983 | 0.007000| 0.280700| 0.000000| 3.572394| 21.70500| 2.837000| 25.70500| 11.60300| 19.56400| 0.685700
1984 | 3.103000| 0.122400| 0.000000| 3.835120| 20.28900| 2.847000| 20.28900| 20.66700| 19.89300| 0.645900
1985| 2.279000| 0.343900| 0.000000| 5.257538| 26.40000| 2.373000| 26.40000| 11.39800| 20.84900| 0.786900
1986 | -1.171000| 0.315100| 0.000000| 4.864495| 23.60000| 2.398000| 23.60000| 10.28400| 20.45800| 0.502000
1987 | 0.280000| 0.345800| 0.000000| 8.157390| 24.37500| 2.624000| 24.37500| 13.00700| 20.69900| 0.579600
1988 | -1.551000| 0.003300| 0.000000| 8.026232| 24.66300| 2.653000| 24.66300| 4.804000| 21.31300| 0.648500
1989 | -0.406000| 0.531300| 0.000000| 6.815212| 18.98300| 3.041000| 18.98300| 7.617000| 21.81800| 0.761200
1990 | -2.795000| 0.468600| 0.000000| 7.332797| 23.71900| 2.864000| 23.71900| 11.20000| 22.98200| 1.143300
1991 | -2.419000| 0.163700| 0.000000| 5.745513| 20.99200| 2.805000| 20.99200| 19.10400| 21.98500| 1.078900
1992 | 0.985000| 0.056200| 0.000000| 1.825329| 15.07000| 2.783000| 15.07000| 27.33200| 23.54200| 1.013900
1993 | 2.626000| 1.851000| -0.099900| 3.413472| 16.68800| 2.321000| 16.68800| 45.97900| 25.30900| 1.501300
1994 | 1.756000{ 0.078900| 0.035400| 16.42811| 14.89800| 2.572000| 14.89800| 28.81400| 25.14100| 1.457000
1995 | -0.276000| 0.354100| 0.037800| 15.80165| 14.70800| 2.544000| 14.70800| 1.554000| 23.17700| 2.497700
1996 | -3.791000] 0.902100| 0.007100| -5.776589| 12.53000| 2.563000| 12.53000| 8.962000| 22.92300| 2.394300
1997 | 3.110000| 0.467600| 0.032700| 16.87957| 13.45900| 2.599000| 13.45900| 11.92400| 23.39700| 2.547300
1998 | -0.923000| 0.192800| 0.028600| 21.09633| 12.78800| 2.546000| 12.78800| 6.716000| 22.55700| 2.526500
1999 | -1.808000| 0.403300| 0.014400| 17.45405| 10.87700| 2.522000| 10.87700| 5.753000| 20.20900| 3.364300
2000 | 4.127000| 0.900700| -0.486300| 15.32743| 14.67900| 2.805000| 14.67900| 9.955000| 20.56600| 4.368600
2001 | -4.427000| 0.046100| 0.018200| 17.81250| 16.76100| 2.593000| 16.76100| 5.730000| 22.36700| 4.211700
2002 | 2.486000| 0.209400| 0.022400| 17.35814| 12.00300| 2.841000| 12.00300| 1.970000| 23.46700| 3.282500
2003 | 1.831000| 0.543600| 0.004300| 9.770511| 13.12300| 2.898000| 13.12500| 9.810000| 23.32200| 3.578100
2004 | 1.365000| 0.286300| 0.020000| 5.045258| 14.43200| 2.952000| 14.43200| 11.79000| 22.74300| 3.853100
2005 | 0.345000| 0.113200| 0.016800| 7.609988| 16.91200| 2.978000| 16.91200| 9.870000| 24.28400| 4.295900
2006 | 0.667000| 0.270400| 0.008000| 5.423177| 17.94700| 3.178000| 17.94700| 6.036000| 24.71900| 4.999100
2007 | -5.465000| 2.683600| 0.001800| 7.597247| 19.07900| 3.557000| 19.07500| 4.256000| 26.22400| 5.845300
2008 | 1.117000| 0.318900| 0.016700| 1.929493| 20.34200| 4.006000| 20.34300| 16.18100| 27.55600| 5.634200
2009 | 2.907000| 0.395500| 0.009000| 7.614281| 20.88700| 4.332000| 20.88600| 10.55200| 29.05000| 5.736600
2010 | 5.552000) 0.577700| 0.103500| 10.07844| 22.58600| 4.606000| 22.58600| 4.086000| 31.42300| 5.524900
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APPENDIX 2: DESCRIPTIVE STATISTICS

(BASED ON REFINED DATA)

Table A3: Descriptive statistics

o] FDI PI BB G HC FD MS NX RM
Mean -0.28 0.54 0.00 6.70 20.41 2.67 19.72 11.99 25.03 2.03
Median 0.14 0.37 0.00 6.23 20.72 2.61 20.33 10.42 23.50 1.05
Maximum 7.30 2.68 0.10 21.10 35.25 4.61 28.74 45.98 34.96 5.84
Minimum -11.16 0.00 0.49 -7.49 10.88 1.33 10.88 1.55 19.56 0.27
Std. Dev. 3.36 0.53 0.08 7.32 5.69 0.67 4.75 8.26 4.07 1.85
Skewness | -0.59 2.16 -5.15 0.14 0.39 0.64 -0.15 2.038 0.72 0.84
Kurtosis 4.46 8.34 30.85 2.50 2.84 4.63 1.96 8.63 2.58 2.25
Jarque-
Bera 5.87 78.61 | 1469.55 0.54 0.90 7.14 1.96 80.37 3.75 5.62
Probability | 0.053 0.00 0.00 0.76 0.64 0.028 0.38 0.000 0.15 0.060
Sum -11.07 | 21.61 -0.14 268.10 816.28 | 106.77 788.77 479.54 | 1001.38| 81.37
Sum Sg.
Dev. 441.55| 11.09 0.27 2091.91 | 1260.82| 17.34 881.43 | 2660.42| 645.60 | 132.93
Observatio
ns 40 40 40 40 40 40 40 40 40 40

Where G is economic growth, FDI is foreign direct investment, Pl is portfolio
investment, IBB is cross-border interbank borrowing, GOVT is government
expenditure, HC is human capital, FD is financial development, MS is
macroeconomic stability, NX is total exports and imports and RM is remittances.
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APPENDIX 3: TIME SERIES TESTS
Table A4: Findings of Unit Root Tests

Variable Type of test Form of test Test statistic Critical value at | Conclusion
5%
Log of economic ADF C-level -5.692379 -2.936942 Stationary
growth PP C-level -5.747963 -2.936942 Stationary
Log of Foreign ADF C-level -5.394832 -2.936942 Stationary
Direct Investment PP C-level -5.419378 -2.936942 Stationary
Log of cross border ADF C-level -3.821021 -2.938987 Stationary
interbank borrowing PP C-level -3.898093 -2.938987 Stationary
Log of Portfolio ADF C-level -4.911189 -2.936942 Stationary
Investment PP C-level -4.911189 -2.936942 Stationary
Log of Government ADF C-level -1.224294 -2.936942 NonStationary
Expenditure C &T-level -7.048089 -3.526609 Stationary
PP C-level -0.925090 -2.936942 Nonstatinary
C&T-level -7.048089 -3.526609 Stationary
Log of Financial ADF C-level -1.066295 -2.936942 NonStationary
Development C &T-level -2.282204 -3.526609 NonStationary
None 2.172882 -1.949319 Stationary
PP C-level -1.066295 -2.936942 NonStationary
C&T-level -2.320979 -3.526609 NonStationary
None 2.2262274 -1.949319 Stationary
Log of Human ADFs C-level -1.576023 -2.936942 NonStationary
Capital C &T-level -2.009824 -3.526609 NonStationary
None 2.113413 -1.949319 Stationary
PP C-level -1.609151 -2.936942 NonStationary
C&T-level -2.143076 -3.526609 NonStationary
None 1.732167 -1.611711 Stationary
Log of ADF C-level -4.736314 -2.936942 Stationary
Macroeconomic PP C-level -4.676458 -2.936942 Stationary
Stability
Log of openness ADF C-level -1.012598 -2.936942 NonStationary
C &T-level -2.088394 -3.526609 NonStationary
None -0.424327 -1.949856 NonStationary
PP C-level -1.024997 -2.936942 NonStationary
C&T-level -2.223280 -3.536609 NonStationary
None 3.295249 -1.949319 Stationary
Log of Remittances ADF C-level -0.925223 -2.936942 NonStationary
C &T-level -5.176775 -3.526609 Stationary
PPs C-level -0.362012 -2.936942 Nonstatinary
C&T-level -5.119208 -3.526609 Stationary
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Table A5: Correlation Matrix for the independent variables of log of

economic growth

InFD InFDI InG InHC InIBB | INMS | InNX InPI LnRM
InFD 1.000
InFDI | 0.030 | 1.000
InG 0.069 | 0.118 | 1.000
InHC -0.155 | -0.086 | -0.257 | 1.000
InIBB | -0.257 | -0.334 | -0.328 | 0.245 | 1.000
InMS | 0.152 | 0.082 | 0.148 | -0.052 | -0.385 | 1.000
InNX 0.296 | 0.394 | 0.400 |-0.198 | -0.506 | 0,075 | 1.000
InPI 0.128 | -0.159 | 0.134 | 0.017 |-0.130 | -0.111 | 0.227 | 1.000
InRM | -0.628 | -0.053 | -0.681 | 0.628 | 0.454 | -0.299 | -0.210 | -0.130 | 1.000

Where InG is the log of government expenditure, InFDI is the log of foreign direct
investment, InIBB is log of net private external debt, InPl is log of portfolio
investment, INNX is log of total exports and imports, InMS is log of inflation,
InHC is log of ratio of secondary and tertiary enrolment to total population, InFD
is log of gross domestic capital formation and INRM is log of remittances.
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APPENDIX 4: DIAGNOSTIC TESTS

10
Series: Residuals
Sample 1972 2010
8 | Observations 39
Mean 1.56E-15
6 Median -0.000215
Maximum 6.332319
Minimum -4.809453
4 | Std. Dev. 2.272750
Skewness 0.538445
Kurtosis 4.154249
2]
Jarque-Bera 4.049474
@ B E P robability 0.132029
0
5 4 3 2 1 0 1 2 3 4 5 6 7
Figure Al: Normality Test
Table A6: Ramsey’s RESET Test Results
Dependent Variable Number Terms | Test Statistic
Log of economic growth F-Statistic | Probability (F-Statistic)
1 1.18503 0.2853
2 0.639007 | 0.5353
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APPENDIX 5: RECURSIVE TESTS
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Figure A2: Recursive residuals from the log of economic growth equation
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Figure A3: CUSUM test for the log of economic growth equation
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Figure A4 CUSUM of squares test for the log of economic growth equation
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Figure A5: One-step probability test on the log of economic growth equation
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Figure A6: N-step probability test on the log of economic growth equation
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APPENDIX 6: REGRESSION RESULTS

Table A7: Granger Causality Results

Null Hypothesis Observations | F-Statistic Prob.
Log of FDI does not Granger cause log | 39 5.23399 0.0046
of economic growth

Log of economic growth does not 39 0.12176 0.8857
Granger cause log o FDI

Log of cross-border interbank 39 0.37907 0.6874
borrowing does not Granger cause log

of economic growth

Log of economic growth does not 39 2.74403 0.0790
Granger cause log of cross-border

interbank borrowing

Log of portfolio investment does not 39 1.89718 0.1655
Granger cause log of economic growth

Log of economic growth does not 39 0.16296 0.8503

Granger cause log of portfolio
investment
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Table A8: Log of Economic Growth Equation Results

Variable Coefficient | t-statistic Probability
Log of foreign direct investment 0.089** 2.511 0.017
Log of portfolio investment 0.005 0.093 0.927
Log of cross-border inter-bank | 0.057 1.395 0.173
borrowing

Log of remittances 0.151*** | 3.793 0.007
Log of financial development 0.326** 2.504 0.018
Log of government expenditure -0.092** | -2.296 0.039
Log of human capital 0.612*** | 3.083 0.004
Log of macroeconomic Stability -0.062* -1.870 0.071
Log of openness 0.148** 2.881 0.010
Constant 3.923 1.687 0.102

Note: *** shows the coefficient is statistically significant at 1%, ** shows that

the coefficient is statistically significant at 5% and * shows that the
coefficient is statistically significant at 10%.

Source: Researcher’s Calculations
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APPENDIX 7: IMPULSE RESPONSE GRAPHS AND VARIANCE
DECOMPOSITION

Figure A7: Impulse Response Graphs



Table A9: Variance decomposition
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Variance Decomposition of log of economic growth

Period | InG InFDI | InIBB | InPI INNX | InMS | InHC | InGOVT | InFD | InRM
1 100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
2 87.80 | 0.35 0.00 432 |182 |0.00 |323 |0.00 0.60 | 1.87
3 74.00 | 0.35 8.52 3.73 2.02 0.12 2.75 1.35 3.08 | 4.06
4 65.55 | 2.01 15.42 | 3.28 1.78 0.29 3.44 1.26 3.15 | 3.80
5 58.85 | 1.80 1859 | 7.74 1.71 0.34 3.60 1.16 2.82 | 3.40
6 57.06 | 1.76 18.90 | 9.26 1.68 0.32 3.69 1.15 2.83 | 3.36
7 56.70 | 1.74 19.07 | 9.26 1.68 0.34 3.69 121 2.86 | 3.44
8 56.38 | 1.74 19.43 | 9.20 1.67 0.35 3.68 1.24 2.89 | 3.42
9 55.99 | 1.75 1959 |9.530 | 166 |036 |365 |1.23 2.86 | 3.38
10 55.90 | 1.75 19.57 | 9.64 1.68 0.36 3.65 1.22 285 | 3.37

Where InG is the log of economic growth, InFDI is the log of foreign direct
investment, InIBB is log of net private external debt, InPI is log of portfolio
investment, INNX is log of total exports and imports, INMS is log of inflation,
InHC is log of ratio of secondary and tertiary enrolment to total population,
INGOVT is log of government expenditure, InFD is log of gross domestic capital
formation and InrM is log of remittances.




