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Abstract

The main objectives of this thesis are to examine and estimate the determinants of

domestic investment (public and private) in the Libyan manufacturing sector, and to
investigate the impact of domestic investment on the Libyan economy, It adds to the
growing literature on the issue of economic growth and econometrics by drawing attention
to several issues hitherto little considered in the existing literature. In particular, the thesis
blends various aspects of economic growth with models of investment to explain and
define the main factors which affect domestic investment, and how domestic investment
drives economic growth in the Libyan economy. It is important to recognise that economic
growth has become an important aim for all countries in the world; especially less
developed countries, which require greater economic efforts to be able to deal with the
current international economic climate and the challenges of globalisation: domestic
investment 1s an exemplary element to stimulate economic growth to achieve this target.

The main objective of the Libyan government has been the industrialization of Libya,
principally through import substitution. Various import restrictions in the form of
licensing, quotas and tariffs have provided several sub-sectors of manufacturing with a
high level of protection from foreign competition. The government benefits from high
levels of financial return in terms of oil revenues, and the consequent easy availability of
imported raw materials and capital goods. Despite government support for investment
designed to encourage import substitution and export-oriented production, Libya has
continued to experience low levels of investment in the domestic manufacturing sector.
The stimulus to undertake this study was a desire to explore the most important
determinants of fixed investment in Libya's manufacturing sector.

This study aims to identify determinants of domestic investment in both the public and
private manufacturing sectors in the Libyan economy during the period 1962-2008.
Furthermore, this study aimed to identify the impact of domestic investment as a
determinant of growth in the Libyan economy during the period 1962-2008. Cobb-
Douglas Function was used to analyze the relationship between real per-capita GDP and
its most important determinants. Properties of time series of the model variables have been
analyzed by using several tests for determining the integration level of each time series
separately. By using the Johansen-Juselius cointegration method, the results showed that
private investment is strongly and adversely affected in the longer term by changes that
take place in domestic public investment in the manufacturing sector, which shows the
competition factor between the private and public sectors. The results of these tests
revealed an equilibrium relationship between domestic investment in the private
manufacturing sector and its determinants in the long and short-run. Also, the results
showed the significance of the impact of annual appropriations for the manufacturing
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sector and imports of machinery & capital goods on domestic investment in the public
manufacturing sector, the results of these tests revealed an equilibrium relationship
between domestic investment in the public manufacturing sector and its determinants in
the long and short-run.

Moreover, the results showed the significance of the impact of investment on per-capita
GDP; the results of tests revealed an equilibrium relationship between per-capita GDP and
its determinants in the long and short-run. The study concludes that the elasticity of per-
capita GDP to changes in domestic investment is greater than the elasticity of the labour
force, which appeared inelastic in the short and long-term. |

According to the information available, the study and approach adopted have never been
undertaken before for Libya, and therefore might contribute toward advancing knowledge
and enhancing investment policy, and its implementation by government and private
manufacturing enterprises in Libya and other developing countries.
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Chapter 1

Introduction

1.1. Background and the Research Problem:

Investment has a major impact on the economic and social development process
through the establishment of productive projects. It plays a prominent role in
countries which intend to expedite the development process by promoting investment
in their national economies. This is because investment has a positive impact on the
macro economy.

Investment plays an important role in the overall economy. A sharp change in
Investment can have a significant impact on aggregate demand, and therefore on
production. Moreover, it leads to the accumulation of capital. Therefore, investment
has a dual role; it affects production in the short term through its impact on aggregate
demand, and in the long term through its impact on the growth of output and capital
creation (Samuelson & Nordhaus, 1989). The addition of machines and buildings for
instance, increases the capacity of production of the country, and promotes economic
growth 1n the long term.

However, an investment decision is an important decision, and must be taken into
account, and be well understood. According to Butler, (1993, p.1) "Investment
decision-making is the process whereby resources are allocated in organizations in
anticipation of future gain. These decisions must, therefore, rank as one of the most
critical types of decision made in economies. It is therefore important that we
understand the process by which such decisions are made and the means by which this
process can be made more effective”.

Domestic investment in manufacturing has the potential to be very productive,
especially when linked to exports. Most studies emphasize the importance of domestic |
investment for economic growth, and maintain that developing countries should
improve their domestic investments and encourage exports (Ledyaera & Lideny,
2006). At a conference of UNCTAD (Eleventh Session, 2004), economists examined
the issue of domestic investment, focusing on the importance of taking measures that

promote domestic investment in developing countries. On the problem of foreign
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direct investment and its crowding out the domestic investment, the results of some
research studies indicate the positive impact of FDI on domestic investment and
economic growth. Studies emphasize that FDI is a complement to domestic
investment, and the importance of domestic investment in developing countries
should not be underestimated (Bank of Namibia Report, 2006). Foreign direct
investment also plays a particularly vital role in the overall development efforts of
developing countries, if these countries are able to guide, and organize the dispersal of
these investments successfully. Libya has recently turned towards FDI in many areas
and through different countries; this policy may make the domestic industry
vulnerable to developed and sophisticated foreign competition. But the fact is that
advanced foreign industry helps the progress and development of local industry
through friction and competition and providing expertise. Foreign investments can be
considered as tool for helping in the development the domestic industries to make

them competitive, and exporting industries to act as a source of foreign exchange and

an engine of the national economy. Government’s interest in FDI should not be at the

expense of domestic investment, but must support and provide the domestic industries
by skills and modem production methods so as to create successful export industries.
It is economically feasible for Libya to use FDI positively, according to the modemn
theory in the interpretation of these investments which operate to transfer the modern
and sophisticated technology, and thus the modernization of production, creating
better opportunities for export, and contributing to reducing imports, and thus
reducing the deficit in balance of payments of developing countries. Moreover, the
more efficient use of material resources and human resources available in developing
countries contribute to the training of the local workforce, enabling them to acquire
multiple experiences. Foreign direct investment also encourages new areas of
production, marketing, and management which contribute to creating networked
relationships between sectors in the economy.

Depending heavily on foreign direct investment could undermine the productivity of
domestic investment and make it futile if there is no advance planning for
compatibility between the two types of investments. This is due to the crowding by
foreign investment of domestic investment, which usually acts to decrease or pull out
the domestic investment projects of the local market. This also Ieads to the loss‘ of an

important source of development, in addition to the acquisition the foreign investment

projects on the sources of production, which could create a kind of economic
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dependency for foreign companies. Therefore, it 1s advisable to focus on the impact of
settlement of foreign direct investment projects in favour of domestic investment
,there are many studies on determinants and impact of FDI in Libya, (for example
Wirfali, 2006; Shebani, 2008; Teeb, 2009; Ben-Taher, 2010), but no adequate studies
on domestic investment except two studies conducted by Mohamed, 1997 and Omar,
2002, which will be addressed later. In this regard, the government has to encourage
and support domestic investment projects by capital, training, and facilitating the
procedures for establishing industrial projects. This study will support foreign direct
investment, provided that it does not hamper domestic investment projects,
contributes to knowledge and foreign technology transfer, and the training of
technical skills that can contribute effectively in the process of growth and
development. As is known, Libya for the time being at least is not in need of foreign
investment projects 1n order to seek capital, because the capital is available, especially
because Libya is an oil-producing country and has significant revenue from this
source, but the target is the settling of sustainable development (Majbri, 2008)
through the creation of an industrial society which is capable of keep pace with the

development and promotion of economic growth especially in the long run (Ben-
Taher, 2010).

Given that Libya is one of the major oil producers, and in spite of the efforts to
diversify its economy, it is still dependent on oil revenues as the main source of
income, and the hydrocarbons sector still accounts for 95% of total exports (General
Authority for Information, 2008). This situation necessitates the exploitation of
alternative sources of income in the Libyan economy. Considering that the
manufacturing sector has many advantages in playing a prominent role in the
economy, investment in this sector will be addressed.

The manufacturing sector is one of the branches of the economy, which produces
goods. It is distinct from the other economic sectors. This distinction is due to the
transforming process of the physical and natural resources for use in satisfying
consumption and production needs. Therefore, manufacturing is able to make
contribution in the national economy; by increasing the production, not only in
industry, but also in other sectors (Alasadi, 1990).

Investment in this sector does not guarantee a structural shift only, but also creates

many job opportunities that absorb surplus labour as a result of a natural increase in
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the labour force (Alrubaie, 2004). This leads to an expansion in the number of
industrial units, and then leads to higher rates of income growth in the manufacturing
sector and national income.

Investment in this sector leads to a positive change in the structure of the national
economy, especially in most developing countries that rely on a single source of
national income. This results in changes to the structure of exports and their
diversification.

The promotion of investment in the Libyan manufacturing sector contributes to the
diversification of the economy, whereby the ratio of the contribution of this sector
(non-oil sector) to GDP will grow. This sector is able to contribute effectively to the
development process (Zarmoh, 2002). The manufacturing sector creates forward and
backward linkages. For example, the establishment of the iron and steel plant in Libya
contributed to the establishment of other production and service units. After the
establishment of this industry, many other factories were founded, which depend on
the products of the 1ron and steel plant. Transport companies and other services were
also established following the opening of the iron and steel industry in Libya (Tawiri,
2000).

The level of economic development in most of developing countries is relatively low,
which may be due to the fact that developing countries have a low tendency to
accumulate capital, or because of the low productivity in these countries (Siam,
2004). These factors can be attributed to the lack of domestic investment. (Leiderman
& Razin, 1994). Domestic investment refers to both private and public investment
which is invested within a country by its government or its citizens. Private
investment is very important for development and macroeconomic growth, and 1s no
less important than public investment. According to Everhart and Sumlinski, (2001,
p.6) " -There is a growing consensus that private investment is more efficient and
productive than public investment, yet the number of studies on the respective roles of
private and public investment in developing countries is somewhat limited".

Another problem is the high ratio of investment by the public sector compared to the
private sector in Arab countries (El-Naggar, 1999). In Libya, public investment 1s as
high as 90 percent or more of total investment.

The promotion of growth and development in the Libyan economy requires a focus on
the determinants of manufacturing investment. As these determinants have a great

importance in determining the level of investment in a sector it is considered
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important to improve the Libyan economy to enable it to reach higher levels of
growth. Jorgenson (1996, p.95) said in this regard "The relationship between

investment behaviour and its underlying determinants is of critical importance for

economic policy".

1.2. Aim and Objectives of the Study:

The main aim of this study is to investigate the determinants of investment in the
manufacturing sector and their impact upon the Libyan economy by means of economic

modelling, to be estimated with a range of econometrics techniques.

The objectives of the study are as follows:

» To examine the investment climate in Libya.

 To estimate and analyse the patterns and determinants of domestic investment in the
manufacturing sector.

» To investigate the impact of domestic investment upon the Libyan economy.

* To measure and analyse productivity in the manufacturing sector, and focus on
studying the most important industry in the sector.

« To explore the policy implication of the findings.

In relation to the first objective, the aim is to explain and understand the climate of
investment in the Libyan economy, especially in the manufacturing sector. To achieve
this objective, data analysis and study of development plans in Libya, especially in
terms of investment were used to identify the nature and direction of investment.
Furthermore, some policies and strategies implemented by the Libyan government
during the period under investigation were addressed in some detail.

With respect to the second objective, regression models were used for two sub-goals,
which were: A) to estimate and analyse the determinants of investment in the Libyan
public manufacturing sector. The study used OLS method by using time series
analysis to achieve this target. B) to estimate and analyse the- determinants of
investment in the Libyan private sector. A time series method was also used to
identify these determinants and analyse them.

With regard to the third objective, the impact of domestic investment on economic
growth in Libya was also investigated through the application of OLS method and

time series analysis by relying on the Cobb-Douglas function and techniques from



some previous studies (Frankel, 1997; Ghani & Din, 2006; Amanja & Morrissey,
2006).

The study empirically attempts to investigate determinants of domestic investment in
the Libyan economy, using an econometric approach. Cointegration techniques are
used to establish the long-run steady relations between economic variables. Time

series data are used in econometric models that capture the dynamic interactions

between variables. The econometric analysis pays careful attention to the time series
properties of these data. The study also recognises that the ADF and PP tests for a unit
root are sensitive to non-linear data transformations and may lead to invalid
inferences. The Johansen cointegration methodology is used to estimate and test the
long run equilibrium parameters of functions which are used to estimate determinants
and impact of domestic investment for Libya. Vector error correction models derived
from VAR models are used to test the short run dynamic shocks between dependent
and independent variable in models.

Some important criteria employed in measuring productivity were used to achieve the
fourth objective; these criteria will be highlighted in chapters seven and eight.
Furthermore, emphasis was placed on the iron and steel industry because the results of
studying and analysing the manufacturing sector’s data showed that the metal industry
section is the best performing in this sector, and the iron and steel industry is the most

productive and generates the highest income at the level of the metal industry.

1.3. Rationale and Scope:

According to Keynesian Theory —The meaning of investment to an economist is a
precise term which involves the acquisition of capital goods designed to provide us
with consumer goods and services in the future. Investment spending involves a
decision to postpone consumption and to seek to accumulate capital which can raise
the productive potential of an economy. But investment is similar to consumption as it
is an important effect on both the demand-side and the supply-side of the economy
(Haavelmo, 1960). The manufacturing sector is important in that it aims to achieve
economic growth and the development of an advanced society. Developing countries,
which rely on the exportation of basic raw materials, aim for such goals, but those
countries will continue to experience more instability in their national income than

industrial states. Tybout (1998) states that the manufacturing sector is often the



'darling’ of policy makers in less developed countries (LDCs) as it is viewed as the
leading edge of modernization and the opportunity to create jobs.

Governments also promote manufacturing. Libya, as a developing country within
North Africa, has been seeking to secure a position within the world economy in
accordance with its size and abundance of economic resources. In 1998, the share of

manufacturing industries in Libyan GDP was 10.7 % but this decreased to 4.8% in
2002 and 4% in 2004 (Central Bank of Libya, 2006, p. 25). Accordingly, Libya 1is

encouraging investment in several areas of the economy particularly in the industnal
sector, where quality and efficiency are thought to be achievable. Investment plays an
important role in generating rapid economic growth. However, there are certain
conditions which control how such investment is made. Several economic theories
presuppose different explanatory variables. (see for example Gylfason. and Zoega,
2002; Saxena and Wong, 2002; Zipfel, 2004) The Libyan economy recently
witnessed a huge expansion in financial investment in the industrial sector through the
implementation of an economic plan during the period 1975 to 1985. The
development plan called for the allocation of billions of Libyan dinars to heavy
industry, - 15 percent of the total development plan allocation (World Bank, 2006,
p.3). After this period, however, the plan focused instead on general consumer
spending and, consequently, the quantity of imported goods increased to satisfy local
market needs (Libyan Ministry of Planning, 1986, p. 69). During this period, spending
on investment shifted to other sectors, such as electricity, gas and water supplies as
well as the social services sector. According to Otman and Karlberg, (2007, p. 239)
"The privatization process in Libya"... seems to fulfil the definition of the
"privatization wheel", that is an economy originally having its entire retail and private
sector shut down and nationalized in the 1970s, now in the process of being |
restructured for significantly greater private involvement". Therefore, the ongoing
privatisation may have a direct and positive effect on investment.

However, investment in manufacturing does not occur spontaneously, but depends on
economic factors and decisions which increase advantages in the economy. (see for
example Seruvatu and Jayaraman, 2001; Looney, 1997). Due to the fact that the
Libyan economy depends on a single source of income (oil), this research focused on
the potential of the manufacturing sector to find and diversify other sources of

income, based on increasing the rate of investment in manufacturing, especially that



which depends on oil and natural gas for its energy needs, because the abundance of

these resources give Libya a clear competitive advantage.

1.4. The Research Questions:
The primary purpose of this study is to provide answers to questions regarding the
following:

What factors drive investment in the Libyan manufacturing sector?

What conditions are particularly important for private sector investment?

1.

2.

3. What 1s the relationship between public and private investment in the sector?

4. What impacts does domestic investment have on the Libyan economy in general?
5.

How might more developed knowledge generated in the Libyan context advance:

(a) thinking on the determinants of investment in the literature

(b) domestic economic policy in Libya?

Despite the considerable efforts made to improve the investment climate in Libya, and
the development of legislation and the adoption of incentives and inducements to
promote investment, both domestic and foreign, domestic investment remains modest
and weak. Despite some improvement in the private sector, it remains static and
undynamic. Support for domestic investment might be one of economic policies to
diversify income, and a successful alternative to reliance on a single source of income
(oil revenues). While Libya 1s not an agricultural country, at the same time it has
many valuable natural resources (such as oil, natural gas, iron ore, etc) which may
make it more successful in the field of manufacturing than some neighbouring
countries such as Tunisia and Egypt, which have a clear advantage with their
experience in the field of tourism. Defining and analysing the most important
determinants of domestic investment in the manufacturing sector in Libya will
contribute in helping government to make good. decisions in supporting and guiding
of establishing an export-oriented manufacturing industry to be a successful
alternative to oil revenues. Furthermore, determining the impact of domestic
investment on economic growth in Libya enables the rescarcher to define the
relationship between these two factors, this leads to building economic and social

plans based on investment in general, and on domestic investment in particular, to

drive growth in the Libyan economy.



Regarding to the most important research questions above, the study expected that
there will be different determinants of domestic investment in the public and private
manufacturing sector; these determinants depend in one way or another on oil
revenues. Moreover, the relationship between domestic private investment and public
investment in the manufacturing sector is integrative, in the sense that domestic public
investment in the manufacturing sector supports private investment in the same sector

in Libya. Furthermore, domestic investment in the Libyan economy is expected to

have a positive but low impact on economic growth.

1.5. Methodology and Methods:

The perspective adopted in this study is one of scientific realism. The models
developed are considered to be related to theory, but also connected to the empirical
world. They link between theory and the empirical in the way suggested by Morgan
and Morrison (1999). This study therefore follows an established tradition in
econometrics, and uses methods familiar in that domain. To explain the conditions
for industrial investment within the Libyan economy, it is foreseen that a functional
model will be constructed. To identify the relationship between the size of
manufacturing investment and the factors affecting it, statistical analyses will be used.
For example, a logarithmic functional model is expected to emerge, explaining the
relationship between the size of maﬁufacturing investment and its determinants- to
provide investors with detailed information on the controlling variables, which can be
projected to reflect economic conditions. The most important variables of the model,
used for interpreting the changes on manufacturing investment in Libya, are specified
on the basis of previously applied studies. Most of the data will be obtained from the
General Authority for Investment in Libya, the Ministry of Industry, Ministry of
Economy, Central Bank of Libya, the General Authority for Industrial Information
and Documentation in Libya, in addition to some other organisations relevant to the

topic of study.

This study has also relied on the results of the analysis of some previous studies for
selecting the explanatory variables.

First: for the public investment in the manufacturing sector, it depends on several

determinants including:



o The value-added growth in the manufacturing sector, (see Bigsten et al, 1997;
Looney, 1997; Omar, 2002). The results of these studies indicated that value-added

growth is an important factor which has a positive impact on public manufacturing

investment.

 The growth of manufacturing sector investment. Looney, 1997 and Devarajan et al,
2002, concluded that the growth of manufacturing investment will contributes to
encouraging investment in this sector.

» Real GDP. There is a positive relationship between real GDP and investment in the
public manufacturing sector, according to a study of Omar, (2002).

e Oil revenues, (Omar, 2002). This study gave great importance to the availability of
finance realized from oil revenues. The increase of oil revenues will encourage
investment in the manufacturing sector.

» Economic stability, such as inflation and exchange rate. (Ndikumana, 2005; Omar,
2002).

e The availability of foreign exchange rate, and the cash benefits granted to the
manufacturing sector. Manufacturing investment depends on government grants of
foreign currency for the import of machines and equipments. This applies to both the

public and private sectors. (see Omar, 2002; Nair, 2003).

Second: for private investment in the manufacturing sector, it also depends on several
determinants include:

 Real public investment. The following studies: Asante, 2000; Jayra:man, 2001;
Acosta and Loza, 2003; Moshi and Kilindo, 1991; Ndikumana, 2005; Lesotlho, 2006,

found that public investment competes with private investment. But the study by

Erden, 2006 showed the importance of public investment to stimulate investment in

the private sector.

Real GDP growth. Some studies such as Jayaraman, (2001); Abduladem, (2004);
Moshi and Kilindo, (1991); Lesotlho, (2006), showed that GDP growth leads to an
increase in investment, and it is a strong determinant of private investment sector.
eReal private sector credit. Results of studies by Jayraman, (2001); Asante, (2000);
Acosta and Loza, (2003); Lesotlho, (2006); Al-Hakami, (2003); and Erden, and

Holcomb, (2006) concluded that real private sector credit has a positive and
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significant effect on private investment, and the availability of credit plays an
important role in private sector investment in developing countries.

*Macroeconomic stability, in factors such as inflation rate and exchange rate are
essential for private investment, they play an important role in the explication of the
pattern of private investment. In addition, economic stability stimulates private
investment in developing countries. (see Aysan, 1993, Asante, 2000; Acosta and
Loza, 2003; AlHakami, 2003; Valadkhan, 2006; Abduladem, 2004; Erden and
Holcomb, 2006).

Change in profits has a positive relationship with private investment in the
manufacturing sector. (Bigsten, 1997; Soderbom and Teal, 2000).

 Openness level. An economy’s openness to trade has a positive impact on
investment behaviour (see Al-Hakami, 2003; Abduladem, 2004; Acosta and Loza,
2003).

e Structural reforms have a strong effect on private investment (Aysan et al, 2003).

And according to Aysan, 1993, the lack of economic reforms remains a problem for

most of the MENA countries.

Third: This study will identify the impact of domestic investment as a determinant of
growth in the Libyan economy by using Cobb-Douglas Function to analyze the
relationship between economic growth and its most important determinants, as
described in Cobb-Douglas function. Properties of time series of the model variables
will be analyzed by using several tests for determining the integration level of each
time series separately.

Econometrics model will be applied to test the basic hypotheses of the study. With

respect to the model of study, the economic theory assumes through the investment
theori'es that investment depends on some determinants. To determine the existence of
a relationship or non-existence of the relationship between the used variables, and
determine the type of this relationship as linear or non-linear, this study will adopt the
OLS method. This method is used to estimate economic relations, because it gives the
best linear unbiased estimator. Based on the theoretical basis of this method, which
will estimate both manufacturing investment equations (public and private) on the
independent variables mentioned above. The technique of OLS is used because under
certain assumption, the equation to be estimated is linear in parameters, is non-

stochastic, and has zero mean value, possess equal variance of distribution, making it
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a powerful method of regression analysis. The number of observations covers a 46
year period from 1962 to 2008, and the data were collected from many references,
books, periodicals, articles and bulletins related to the study. Also, data and statistics
were collected from reports and publications for various years on industrial
investment 1ssued by the General Authority for Investment and Ministry of General
Planning. This 1s in addition to the Investment Promotion Boards in Libya, the
Ministry of Industry, Ministry of Economy, Central Bank of Libya, General Planning
Council, General Authority for Information and Documentation in Libya, World
Development Database, and UNCTAD, and other sources relevant to this topic of
study.

1.6. Contribution to the Knowledge:

Manufacturing investment as a domain of study is not new; but what is new is the
environment (domestic and international) that gives new dimensions to this subject.
Studying the impact and determinants of manufacturing investment in Libya is new,
especially after the reform policies of the 1990s. There is no evidence to show that
previous studies have been made specifically on manufacturing investment in this
country, (with the exception of a study conducted in 2002, but it touched on only a
few determinants and neglected some of the most important of them (See Omar,
2002)). A further novel aspect is that this study will analyse the position of
manufacturing investment in Libya in the new economic climate.

The research is new in terms of analysing some new factors and their etfect on the
determinants in including location of industrial investment for Libya in particular.

This study, in fact, is the first study in Libya which focuses on determinants of
domestic investment and their impact. Determinants of domestic investment in the
manufacturing sector will be summarised and tabulated based on the experience of
many authors and studies applied from the literature review. Defining the
determinants of domestic investment allows government and those responsible for the
planning process to guide that investment towards ways supporting the national
economy and increasing its growth, especially, this study deals with the impact of
domestic investment on growth which will be defined through an econometric model
as indicated above. This study is also expected to be a useful source in the field of

domestic investmenth and the use of econometric and time series methods in the

studying of economy and economic growth.
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1.7. The Plan of the Study:

This thesis is divided into eleven chapters. Following this introductory Chapter which
presents the objectives of the study, its questions and methodology, the thesis consists
of the following: Chapters: The theoretical background of investment behaviour is
discussed in Chapter two. It reviews the literature of investment strategy, theoretically
and empirically. It presentst major emphasis on determinants of domestic investment
and economic growth. Chapter three gives a brief overview of the Libyan economy
before and after the discovery of oil. Particular focus is given to the characteristics of
the Libyan economy and its industrialization, with reference to development strategy
and its effect on the manufacturing sector and the wider economy in general. Chapter
four discusses the policies of the Libyan government regarding the economy and
privatization, particularly with regard the private manufacturing sector. Chapter five
discusses the evolution and development of Libya's manufacturing sector and its
investment. Some measurements of productivity criteria are addressed and applied to
the Libyan manufacturing sector in chapter six, while chapter seven deals with the
application of measuring productivity criteria to the Libya iron and steel industry.
Chapter eight gives an overview of foreign direct investment in Libya, with an
emphasis on foreign investment in the manufacturing sector and its relationship to
domestic investment. Chapter nine explains the methodology with detailed study of
the properties of time series analysis pursued by this dissertation. Chapter ten is
divided into three sections, section one discusses the construction of the domestic
public investment model in the Libyan manufacturing sector used in the time series
data analysis, section two deals with an econometrics analysis of the domestic private
investment model in the Libyan manufacturing sector. The time series correlation and
regression analysis of the impact of domestic investment on economic growth in the
Libyan economy is dealt with in section three. The economic hypotheses and

summaries of empirical findings are also presented in this chapter. Chapter eleven

summarizes the findings of this study and indicates its recommendations.
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Chapter 2

Theoretical Framework and Literature Review

2.1. Introduction

Many economists are interested in the study of investment and its determinants,
largely due to the impact of investment on GDP and the importance of investment in
Increasing the rate of economic growth. Investment demand is the second part of
aggregate demand (after consumption), which includes the demand of projects to
purchase new machinery and equipment. Investment impacts on productive capacity,
and therefore aftects the accumulation of capital, that is, it increases the production
capabilities of the economy. Accordingly, investment affects the growth of outputs in
both the long and short term; therefore, its impact will be on the total supply as well
(Samuelson & Nordhaus, 1989).

According to Keynes, (1936, p.45) "Investment is equal to the value of that part of
current output which 1s not consumed". He means that investment is the purchase of
goods that are not consumed today but are used in the future to create wealth;
therefore, it represents capital expenditure by countries, companies or individuals in
an economy or economic model. Investment is commonly regarded as a function of
income and interest rates. Any increase in income encourages further investment,
while a rise in interest rates may not encourage investment as it becomes more costly

to borrow money. Even if a firm chooses to use its own funds in an investment, the

interest rate describes the opportunity cost of investing those assets instead of loaning

them out.

On the other hand, the definition of investment in a financial sense may gives us
another meaning; in finance, investment is the purchase of securities or other
monetary or financial assets in the money markets or capital markets, and other equity
investment, and bonds. This type of investment may not result in any addition to the
real capital, but it is just a transition ownership of these shares which generate income

from the individual viewpoint.

Investment can be classified according to the nature of the investment a gross,

replacement and net investment, where:
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Replacement Investment is, effectively, the change which occurs when the existing
investment is replaced by a new investment. The net investment is that part of the
gross investment which 1s needed to increase the actual capital stock. (Abuhbeel,
1996). According to Shapiro (1966, p.136) “Net investment is an addition to the stock

of capital, that means, an increase in the productive capacity of the economy". The

above mentioned can be clarified by the following equation:

Ig=In+Ir (2-1)
where:

I g = gross investment

In = net investment

Ir = replacement investment

In Solow’s model (1956), "today's investment is tomorrow's capital” (see for example,

Aniket, 2007; Rosenblat, 2004; Henin, 2003). Solow assumed in his model that

investment (additional to capital stock) during the period (t) can be formulated as:

It=Kt—(1-8)Kt—1 (2-2)

where:

Kt = capital stock in the end of period (t), Kt-1 = capital stock in the end of period (t-

1) and 6 = depreciation rate.

However, Solow’s model alludes to the investment rate as a basic determinant of
whether a country is rich or poor. Yet, Samuelson and Nordhaus, 1989, p.136, define

investment as “the addition to the community's stock of tangible capital goods, capital

goods being equipment, structures or inventories".
Theoretical underpinnings of investment:

The economic importance of investment as an economic variable appears in its role in

the economy. In particular, it is closely related, directly or indirectly, to the following
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variables: savings, income, consumption, the level of employment, the level of growth
and economic development.

Some important aspects of investment can be appreciated through a study of 1deas of
some important economic schools: classical economic thought for example explains
investment through its relationship with savings. In Marxist economic thought,
investment is explained according to the theory of value and its relationship to
economic surplus. The Keynesian school explained the investment variable by its
relationship to consumption, savings and income, in addition to the marginal

efficiency of capital and economic growth.

I) Investment and Classical Economics:

Although, Adam Smith, the classical economist (1723-1790) did not establish an
elaborate theory on investment, he dealt with it, especially at the beginning of his
criticism of the Physiocrat's' ideas. Smith argued that the physiocratic analytical
conclusion, "that investment in agriculture is more productive than in other
investment", is illogical, and that the pattern of resource investment should be
determined by the force of self interest working through the market. Smith defines the
former in terms of investment in the investment of agriculture, in livestock, and in the
maintenance of the firm's family, and in services (Wood, 1993). He concluded that to
obtain maximum return on investment; the investors decide to put their money in a
specific industry in order to obtain maximum profitability.

Nevertheless, Smith claimed that investment in agriculture was the type of investment
which brought the largest profit to the community, basically, because agriculture
enlarged and augmented the productive base of the whole system. Everything else
was drawn upon an agricultural base. He also was not against the view that
investment in agriculture generally exhibited the greatest returns, (see, Wrigley, 19838)
Smith also believed, with regard to investment in agriculture and industry, according
to Dobb, (1975, p.55) "... in a century when some of the most notable progress in
capitalist investment and new productive methods was made in agriculture rather than
in industry. His doctrine can be properly understood only as reflection of period of

transition, whose problems essentially consisted in clearing the ground for industrial

' . The term Physiocratic economics refers to an economic school of thought that was based on the views and practices of the
Physiocrats, a group of influential thinkers who originated in France in the second half of the eighteenth century and who

advocated the theory that the prosperity and riches of a nation depended solely on the agricultural sector. It can be argued that
Physiocracy was the first economic school of thought to be properly developed.
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investment and expansion, which he identified with sweeping away of obstructive and
sectional-prétective regulation in the interests of quickened competition and widening
markets".

In relation to human capital, Smith guessed that the cost of education or training can

be regarded as an investment in the future. This investment must be returned during

the lifetime of the trainee or student if it is to be economically justified. Therefore, the
preferable student and preferable trainee will normally earn more than the people who
lack education or training. (See, Blaug, 1997)

David Ricardo (1772-1823) encouraged the increase of investment and saving as a
useful move in dealing with crises. In this context, he advised that the increase of
investment and saving would allay economic problems; in his view, the deed of
saving and the deed of investment were considered as two phases of ‘the same
accumulation.

Also, Ricardo in his growth model argued that the capital accumulation is in terms of
gross investment; that accumulation will be a part of the previous year's production
which is available for gross investment. Ricardo divided the total output into three
sections: replacement of used capital; rent which will not be added to capital stock,
which is received by the renter class or landlords and profit which reverts to be used
for net investment. On the relationship between investment and interest rates, Ricardo
stated that the interest rate depends on what happens to marginal investment. When
competition equals the interest rate on capital in the different types of investment, the
rate that is attained in agriculture 1s an equitable index of the rates attained elsewhere
(Wood, 1991, pp.510-561).

In any event, the classic economists focused their attention on the conditions of
development and economic growth, considering that the accumulation of capital is a
source of economic growth (as indicated by Smith). They identified the phenomenon
of economic surplus (saving), and tried to find the relationship between saving and
investment. They considered saving as a source of investment (Smith). According to
classic economists, capital accumulation happens in the industrial sector not in the
agricultural sector. In other words, employers allocate a significant portion of their
profits for the purposes of capital accumulation. And thus profit is a key source for
saving, and the relationship between them is positive. Therefore, classical analysis
focused on saving as a necessary condition to support economic development, and its

relationship to investment.
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In classical economic thougﬁt an increase in savings will lead to an increase in
aggregate demand on investment, and a decrease in aggregate demand on
consumption with a constant level of total income. Supply also creates demand for
what 1s produced (or so-called Say’s Law of Markets, Anderson, 1998). Therefore, the
aggregate demand for consumption and investment will be offset by aggregate supply
for consumption and investment goods. This means that the aggregate demand for
consumption and investment together, will remain equal to the aggregate supply
(Omar, 1991).

Despite the fact that classical theory laid the foundation for the concept of investment,
and capital, and their role in the development and economic growth, 1t faced some
criticism. One of the criticisms of Smith in his vision of capital accumulation was that
it is a narrow concept which ignored increasing employment, whereby the increase in

employment requires an increase in capital (Marx, 1867).

)
\

IT) Investment and Marx

Karl Marx (1818-1883) examined investment, and was concerned with industry
rather than the individual capitalist (whom he criticised). He referred to surplus profit,
and said that it should be based on a division of labour, and that special advantages
are for all not only for individual capitalists. His primary focus was on the social
effects of the generation and use of capital in general. For Marx, in any investment of
capital, components of the fixed capital have different ages, and thus have different
capital cycles, which depend on usage rate and natural forces, similar to depreciation
in modern industry. He pointed out that an increase in diversification of production
relying on expansion in investment will create possibilities for capital investment.
Marx took up the idea that economic growth in Western Europe’s Industrial
Revolution was caused by investment in labour and machines, and that
industrialization was made by the changes in the organization of economic
production. He asserted that investment in labour and machines would cause the
economic growth essential for development. He meant additional money for
investment in machines, and additional machines will develop labour productivity to

the essential expansion of economic growth. (See for example, Hollander, 2008;

Richardson & Romilly, 2001; Raymond, 2006)
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In his theory of location, Marx stressed that there is an analysis of fixed and capital
investment, comprised of the analysis of fixed investment and the availability of lands
to facilitate capital accumulation through production, with the assumption that equal
capitals are invested in equal areas of land. (Peet, 1977).

Marx argued that investment leads to the creation of productive resources. Therefore,
capital accumulation policy requires giving priority to capital goods production.
According to Marx, economic surplus means the surplus of economic output of the
net social work, i.e., the intellectual and muscular effort which 1s exerted by humans.
(see Hamada, 2004). The investment process is linked to the expanded re-production,
and the economic surplus is a source of investment.

Marx also argued that investment is a social relationship and an economic process.
This relationship exists between numbers of individuals who make a working
investment group in a given economic unit. At the same time, investment is a
relationship of technique, because its role is to create the means of production, which
enable the productive capacity of the community to be renewed and explained.

On the relationship between investment and capital, Marx sees the investment process
as the operation of capital. That is, capital is an investment means. Investme;lt is an

independent variable leading to the development of a part of the capital as the

dependent variable.

ITII) Investment and Keynesian Economics
Keynes observed that saving equals investment, because each of them is equal to the
portion of income which is not consumed at the end of a period. Unlike the classic

economists, who believed that saving is prior to investment (where investment 1s a

result of the savings and its dependence), Keynes supposed that saving follows

investment and is dependent on it. Investment leads the creation of income which

creates the saving (Keynes, the General Theory, Chapter I1I).

The Keynesians considered that government and private investments are a basis of

national income growth in the short run, and the main factor in rising growth rates in

the long run (Osadchaya, 1979).

Given that income is part of the value of total production, therefore, any intended
increase in total income cannot be achieved only by increasing total production. This

can only happen through increased investment as a key to achieve a rapid rate of

economic growth (Omar, 1991).
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In the context of Keynes's system, development and growth models were developed
by Harrod (1939) and Domar (1946).

In Keynesian literature, Harrod focused on determining the rate of growth from one
period to another, which is enough to maintain full employment. Productivity Energy
and employment in the economy will be inoperative without achieving that rate of
growth in national income, or it will be used at less than its capacity (Taha, 1990 ).

Harrod-Domar's model reflects the growth rate which is required to maintain full
employment as follows (Stern, 2007; Ghatak, 2003; Dixit, 1976):

G = S X 1
YT K
Where: G = Rate of Growth.
S = saving in a period.
Y = National Income.

1/K = Coeflicient of Capital.

According to this model, the saving rate (8/Y) and reverse of capital/income (1/K) are

the factors which determine the rate of growth.

The coefficient of capital / income shows the relationship between what is invested
and the resulting income. This means that it is necessary to invest capital to achieve a
given increase in income.

Given the above, the importance of the Harrod-Domar’s model is highlighted in
determining the rate of investment ($/Y), which is necessary to achieve a certain rate
of economic growth. This model also shows the possibility of increasing the rate of
growth, resulting in a reduction of factor (capital/income), or an increase in the rate of

investment (saving/income).

Income and its relationship to investment multiplier in Keynesian thought
As indicated earlier, there is a relationship between income and investment. Income
affects investment and is affected by it. The investment multiplier (i) represents how
investment affects income. It is the change in national income which would result
from a unit change in investment (Elalo, 1981; Glahe, 1973; Murad, 1962):

Y=C+1 (2—4)

where Y= Income, C= Consumption, I= Investment;
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namely:
AY = AC+ Al (2-5)
That because the excess income is spending in the purchase of consumption

goods (AC), and 1investment goods (Al).

Of the equation (2-5), we find that:
AY — AC = Al (2-6)

and dividing both sides of equation (2-6) on AY ; obtained:

(AY = AC) Al (AC) Al

vy ar ot \wy) Ty @07

and dividing (2-4) on both sides in the previous equation; obtained equation (2-8):
1 1 1 AY

= O = — 2-8
T T

AY . .
whereas: — = investment multiplier, then:

1
(W) = —-— (2-9)
.1_%

Since the marginal propensity to consume (MPC) = AC/ AY, then:

1

W)= = mpo;

(2 — 10)

Of the equation (2-10) we deduce that marginal propensity to consume will rise when

the investment multiplier rises, and vice versa.

It should be noted in this regard that marginal propensity to save (MPS) = 1 — MPC,

and the investment multiplier in this case is:
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1
() = wps (8- 11)

2.1.2. Summary

Investment can be an influential factor on other factors such as economic growth as
stated by Ricardo, Marx and Keynes, and could be affected by other factors such as
profit and labour force as discussed by the classical theory; it will also be highlighted
in more detail within the next part. This section reviewed different views of some
leading economists, and how these views led to emerge of different theories (as will
be shown later) explaining the nature of investment and its impact on other economic
factors. Smith argued that people are investing their money in order to obtain profits
in the future, he also reviewed those costs of spending on education and training 1s an
investment in the future, and investment is a source of economic growth. Ricardo in
his growth model argued that gross investment is a function in total output.
Furthermore, Marx pointed to the impact of investment on economic growth, and
asserted that investment 1s one of main causes of growth. Solow defined investment in
his growth model as tomorrow’s capital, while Keynes disputed that investment is as a
function of income and interest rate, and saw investment essentially as a result of
savings. These views led to the emergence of many theories on investment; the next

section is deals with the most important of these theories.

2.2. Survey of Investment Theories

2.2.1. Introduction:

This study relies on the economic literature and applied previous studies which have
tried to explain investment behavior and determine the economic factors affecting it,
in order to build a theoretical model of the relationship between investment and its
determinants in the Libyan economy. Many studies on the determinants of investment
have been conducted in both developed and developing countries alike. Studies
conducted in developed countries have tried to explain the behavior of investment in
the light of conventional investment theories such as the simple acceleration principle

theory, flexible accelerator model, and the new classical theory of investment.
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Reliance on such theories in the interpretation of investment behavior requires a set of
conditions which are rarely available in developing countries (the most important of
these conditions are full competition, availability of information, efficiency of capital
markets), in addition, the interest rate (which is one of the main determinants of

investment) does not reflect the real cost of capital in most developing countries,

because the financial markets in these countries are either weak or non-existent (Wai
& Wong, 1992).

Furthermore, the Libyan economy does not have a real stock market, also, interest rate
is fixed and determined administratively by the monetary authorities, and therefore, it
has no role in influencing the size and direction of investment spending in the
economy.

There is another type of study focused on identifying the factors affecting investment
through the influence of different economic variables without being restricted to
models based on conventional theories of investment. This type of study is interested
in trying to explain the investment behavior in developing countries due to a lack of
conditions for building a model to forecast the size and direction of investment
(Taher, 2000). Since the goal of this study is to know the determinants of domestic
investment (public and private) in the Libyan economy and the importance of each in
explaining the behavior and direction of this variable (investment), this study will
follow the latter type of study as being the most appropriate in the case of Libya,
based on the economic literature and applied studies conducted in developing
countries. In preparation for building the theoretical model of the relationship between
investment and its determinants, the most important theories that have tried to explain

the behavior of investment in economic thought will be addressed in this chapter.

\

2.2.2. THE SIMPLE ACCELERATION PRINCIPLE THEORY

In this section we will review the literature on the theory of the acceleration principlé
and investment literature. The acceleration principle is formulated by John Maurice
Clark (1884-1963). It 1s a theory of investment in macroeconomics. It asserts that the
level of investment 1s accelerated only through the rate of increase in output, which 1s
the gross domestic product. Since the acceleration principle links investment to
output, it also has explanatory value in understanding the development of business

cycles. (Shapiro, 1974; Peterson, 1967; Chenery and Clark, 1959).
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According to the acceleration principle, each level of output needs a specific amount
of capital. Therefore, if output (and the capital required to procure the necessary
machinery) is expected to rise, the amount of capital within an economy will also

increase. (See, Gupta, 2004; Shapiro, 1966) The accelerator equation 1s:
K =AY (2 —12)

The desired capital stock will change over successive time periods only with changes

in output, and then in period t-1, the equation (2-12) will be:

AK = AAY (2 - 13)

The increase in the desired stock 1s Kt-Kt-1. To increase the capital stock, investment

expenditure is needed. To increase the capital stock during t from Kt-1 to Kt, the net

investment expenditure required equals the change in capital stock, or

I=Kt-Kt_, (2 — 14)

In addition, the equation describes net investment expenditure required in period t as

I=Kt-Kt, =AYt —-Yt_,) (2 - 15)

The equation simply says that net investment during t depends on the change in output
from t-1 to t multiplied by the capital output ratio.

The desired net investment is governed positively by the change in (expected) output.
Since past production was made possible by the past stock of capital, it is only the
increment in output that requires the additional capital. When there is acceleration in

the business and expected output increases, the net investment is positive. If the
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expected output stops increasing, the net investment falls to zero. Further, if the
expected output declines, the net investment becomes negative. It may be recalled that
net investment equals gross investment minus depreciation. Thus, net investment
would be negative when gross investment is positive or zero.

Paul Samuelson defines the acceleration principle as "a theory of investment spending
which holds that the level of investment will be governed by the rate of increase in

GNP. That is, there will be positive (or high) net investment when GNP is just
holding steady (even 1f GNP is already very high)". (Brenner, 2000, p. 209).

According to Brenner and Brenner-Golomb, (2000, p.53) "the acceleration principle
does not lead to a cumulative up or down movement but subjects these tendencies to
fluctuation. In fact tluctuation will occur because of the inability of income to rise (or
fall) beyond a certain limit, or intervention of external factors. Moreover, the amount
of capital that may be used to produce a given output is somewhat flexible and firms
do not regard their output as remaining constant, Similarly long-term expectation
plays a role in decisions so that even if last year's demand was falling, long-term
expectation may still induce investment, while increasing demand may not convince

entrepreneurs that the trend can continue long into the future".

However, this simple picture of acceleration has faced several criticisms, notably the -
following: (See, Ibrahim, 1987)

» The theory of acceleration principle explains the investment only. It does not take
into account both the gross and replacement investment which defines the changes in
total output.

 The assumption of the stability of acceleration to output is not realistic, because the
change in acceleration depends on a change in technical level.

« The assumption which says that firms are working at maximum capacity is not
realistic. There is no doubt that the existence of idle capacities of these industries
weakens the relationship between the change in income and net investment. If income
and aggregafe demand increase, and can satisfy the increase through the operation of
idle capacities of those firms, there will not be any increase in net investment.

These are the most important criticisms of the acceleration principle theory. However,
the theory has been modified so that it deals with capital stock, which depends on past
production. The new image of this theory is the flexible acceleration principle, which

we will turn to in the next section.
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2.2.3. THE FLEXIBLE ACCELERATION PRINCIPLE THEORY

The literature on the theory of the flexible acceleration principle will be examined in
this section. After Clark's introduction of the simple acceleration principle (1917),
many improvements emerged, (Chenery, 1959). The flexible acceleration theory is a
broader and more comprehensive definition than the simple acceleration principle.
Both the flexible acceleration principle and the simple acceleration theory approve a
constant capital output ratio to determine the desired stock of capital. The difference,

however, is 1n determining the adjustment from the actual capital to its desired level.
The wording of the flexible acceleration principle removes some of the rigorous
assumptions of the simple acceleration theory. One of the assumptions is the
acquisition of desired additional capital stock in one period. The improved wording
assumes instead that the gap between the actual and desired capital stock is filled over
a number of periods. There are achievable reasons for this: a) Production of additional
capital equipment takes a longer time than is implied in the simple acceleration
principle. b) Acquisition of desired capital stock is usually based on long-term
consideration.

The flexible wording of the acceleration principle deals with the time lag in filling the
gap between the desired capital stock (k) in period t and the actual capital stock (Kt-1)
in period (t-1). In period (t), therefore, only a fraction (L) of (Kt) is procured. This

relationship is expressed as (See Froyen, 2004):

Kt — Ktl = A(Kt—-Kt 1) (0< 4<1) (2-16)

Where Kt= the actual capital stock in period ¢; Kt-1= the actual capital stock in period
t-1; Kt=the desired capital stock in period #; and A= a constant (proportion).
Where Kt-Kt-1= net investment (In) and In= (It - Rt) - where Rt is replacement capital

in period t (depreciation), equation (2-15) can be written as

It — Rt =In = A(Kt— kt_1) (2-—-17)
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Equation (2-16) says that net investment in period t equals a fraction of the difference
between the desired capital stock in period (t) and actual capital stock in period #-1
Since, given the technology, Kt equals capital output ratio (k) timesY;, the output in

period t, equation (2-16) can be written as

In=A(kYt— Kt_1) (2 —18)

and gross investment (/g) can be expressed as
Ig=A(kYt— Kt 1)+ Rt (2-19)

The last equation says that the gross investment is a sum of net investment plus

depreciation and represents the widely used flexible accelerator model.

However, the basic principle remains the same between the desired and the actual
capital stock, despite the fact that the flexible wording of the acceleration principle
confirms a partial adjustment rather than instantaneous adjustment. To sum up, the
flexible acceleration principle is a useful theory in discussing the shortcomings of the
simple acceleration principle, and many economists have placed great importance on
this theory, despite many of them disagreeing with those economists who believe that

this theory by itself provides an adequate explanation of investment demand.

2.2.4. The Marginal Efficiency of Capital Theory

An investor thinks of the amount of revenues which will be generated by the
investment (new investment asset), over the life“:of this investment. Furthermore, it is
possible for instance for the investor to buy interest-bearing bonds, or to deposit his
funds in banks which would give a benefit. In this case, the investor compares the
returns that can be obtained by investing in new capital assets, and the benefits that
can be obtained as a result of depositing money in banks or buying bonds.

Consequently, an incentive for investing demands that the return on investment must

be higher than interest rates or at least equal to them.
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John Maynard Keynes’ (1883-1946) theory of marginal efficiency of capital describes
the rate of discount which would make the present value of expected income from
fixed capital assets equal to the present supply price of the asset. He says in his
General Theory, (1936; ch.11), "I define the marginal efficiency of capital as being

equal to the rate of discount which would make the present value of the series of

annuities given by the returns expected from the capital asset during its life just equal
its supply price". John Maynard Keynes suggested that the investment function of the
relationship between investment and interest rate was of a rather naive form. Firms
were presumed to "rank" various investment projects depending on their "internal rate
of return” (or "marginal efficiency of investment") and thereafter, faced with a given
rate of interest, chose those projects whose internal rate of return exceeded the rate of
interest. With an infinite number of projects available, this amounted to arguing that
firms would invest until their marginal efficiency of investment was equal to thei rate

of interest. Therefore, Keynes imposes the following equation (cited in McDonald,

2008):

R1 Rn

.I.

P=(1+r) m+(1+r)"’

(2 — 20)

Where P is the supply price and the R’s are the prospective net incomes from

employing the capital asset in each of n years.

For more clarification; assuming that a machine will give future annual returns by

using it, the revenue over the life of the project can be presented as follows:

R1,R2,R3,...Rn

Where: R is the return on using the machine in the first year; Rn is the return on using

the machine 1n the year n.
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To calculate the marginal efficiency of capital, it is necessary to calculate the discount
rate which makes the total present value of benefits equal to the price of capital (i.e.,
the price of the machine).

Assumed that Pk 1s the price of the capital, and (r) is the marginal efficiency of

capital, that produces the following equation:

The present value of discounted expected benefits = (P). Namely that:

R1 Rn

R U R c s

(2 = 21)

If we know the values of P, RI, R2,.. Rn, we can know the value of the marginal
efficiency of capital (r).

If the marginal efficiency of capital is greater than the rate of interest which is
prevailing in the market (#>i), in this case, the investor decides to invest.

If the rate of interest is greater than the marginal efficiency of capital (r<i), the
investor will not invest. |
Clearly, Keynes assumes that efficiency of capital decreases with an increase in
capital; also, that, as investment rises, it will be less profitable, for two reasons. First,
the product you are 1nvesting in has a downward sloping demand curve. As more is
produced, the price must be lowered in order to sell it, and thus marginal revenue of
producing the last units’ decreases. Another reason is that the price of capital is bid up

when more investment occurs and thus it becomes more expensive to invest. (Harris,
2005; MacLauchlan, 1993).

According to McDonald (2008, p. 15): "Keynes’s first summary of the model is that
the independent variables are the propensity to consume, the schedule of the marginal
efficiency of capital, and the rate of interest. Given a rate of interest, the level of
investment demand is determined by the schedule of the marginal efficiency of
capital. The level of investment determines the level of income and employment
through the propensity to consume by establishing the income level at which
investment equals saving". Investment in the Keynesian theory means real
investment, (Keynes, 1936) not financial investmént; ‘it depends on the marginal

efficiency of capital, and the rate of interest. He argues that the marginal efficiency of
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capital 1s not less than the rate of interest. According to the theory of marginal
efficiency of capital, it has been defined as the highest rate of returns over cost
accruing from an additional or marginal unit of a capital asset. The rate of interest has
an equally important influence on investment. Comparing the rate of interest with the
marginal efficiency of capital, if the rate of interest is greater than the marginal
efficiency of capital, there is no event for the investment, because this investment will
cause a loss. If the rate of interest is less than the marginal efficiency of capital, this
investment will be profitable. In this regard, according to Glahe (1973, p. 90) "the rate
of return on real investment by the firm is called the internal rate of return, while that
received on the purchase of financial assets is called the external rate of return. The
difference between the firm's internal rate of return and external rate of return is called
the firm's net internal rate of return. The profit-maximizing firm will therefore attempt

to undertake all investment projects whose net internal rate of return is positive”.

According to Keynesian analysis, the increase in the use of capital within a certain
period, leads to a decrease in the marginal efficiency of this capital. This is due to
several reasons, including:

* The expected retum of this capital will decrease, when the supply of capital
Increases.

» The increase 1n capital assets leads to an increase in production. Therefore, the

increase in production and supply leads to a decline in the price of products. Thus, the

expected returns for these assets will decrease.
* An increase in capital assets leads to an increase in cost of production, assuming that
the production of these assets happens under the law of diminishing returns' (the price
of these assets or the cost of their replacement tends to rise).

On this basis, if the volume of investment in capital assets increases, this would lead
to a reduction in the marginal efficiency of capital. The following figure illustrates

this relationship (see Jain & Sandhu, 2006; Lipsey & Harbury, 1992):

! Law of Diminishing Returns: when a fixed input is combined in production with a variable input, using a given technology,
increases in the quantity of the variable input will eventually depress the productivity of the variable input. (see for example,
Sowell, 1974).
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Curve of marginal efficiency of capital
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Figure (2-1): Investment Demand Curve in the Keynesian Theory

Each point on the curve represents a certain level of discount rates, and investment
levels which are consistent with these prices. This figure shows the inverse
relationship between the size of investment and the expected discount rate. An
increase in the size of the investment leads to a decrease in the expected discount rate,

and vice versa.

However, this theory has been criticised by economists. Keynes looked at a single
investment option and compared the present value of the income flow with that of
cost flow. (Alchian, 1953)

Also, according to Lund, (as cited in Sikwila, 1992, pp. 35-37), there is no stress
difference between investment theory and capital theory in the Keynesian analysis of
investment. Investment theory deals with closing the gap between actual and desired
capital stock, whereas the capital theory deals with desired optimal capital stock, the

demand for investment cannot simply be driven by the demand for capital.
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Furthermore, Haavelmo questioned the ability of Keynes' demand schedule in the
description of investment decisions. He indicated that the demand for investment

cannot simply be driven by the demand for capital.

2.2.5. The Profits Theory of investment:
This theory states that the amount of capital stock desired, and therefore investment

spending depends on the amount of profits made by enterprises in the current and the
recent past periods (Khalil, 1994; Wood, 1975).

This means that level of profits ‘actually achieved during the past and present periods
of time are a reason to expect the continuation of this level of profits in the future.
This theory may be a good way to explain investment spending as long as the profits
made by enterprises are an indication of the circumstances that led to profits during
the present period or past will continue in the future and determine the amount of
profitability. In fact, the current profits of the institution reflect the prevailing
circumstances of the demand for its products and supply conditions of the inputs used,
but do not accurately reflect changes that may occur in conditions of both demand and
supply in the future. The level of profit this year reflects the current demand
conditions, but it is difficult to predict that the demand will grow in the future to
justify new investments in the current period (Khalil, 1994).

For these reasons, there are other considerations under this theory which give great
importance to the current and achieved profits. These institutions prefer to finance
their investments internally and make more profits that provide the possibility of a
greater volume of investment by self-financing from internal funds provided by the
achieved profits. Therefore, this theory also called "The Internal Funds Theory of
Investment" (Edgmand, 1983). Thus, the desired capital stock can be measured in

accordance with this theory as follows:

Kt =« Lt (12 — 22)

Where: Lt = the amount of internal liquidity (or funds) available to the institution.

¢ = ratio of desired capital to the amount of liquidity.
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According to this theory, investment 1s determined by profits, unlike the theory of
accelerator, where Investment i1s determined by output. Thus, this theory holds that
economic policies aimed to increase the profits of enterprises have more impact on
Investment, and the most important of these policies is to reduce taxes on investment
(Edgman, 1983). While the accelerator theory holds that policies aimed at increasing
output by stimulating aggregate demand in the economy is more effective in
influencing investment.

In this regard, 1t should be noted that the originators of this theory did not completely
ignore the relationship between investment and output size, especially in the long run,

but they stressed that the profits obtained through internal financial assets are a major

determinant of investment.

2.2.6. The Q Theory of Investment:
The neoclassical economist James Tobin (1969) pointed out that investment depends

on the ratio of market value of the capital asset to the replacement cost (@ Ratio)
(Audretsch, 2006; McDonald, 2004), which is equal to:

__Mv
" Rc

Q (2 — 23)

Where: Mv = the market value of the capital asset.

Rc = the replacement cost of the capital asset.

According to this theory, institutions will take an investment decision if the ratio of Q
> ], i.e. when the market value of the assets of the enterprise is greater than the cost of
replacing these assets.

Due to the ease of this theory and the availability of data on prices of both capital
goods and stock prices, it has been very much used in making investment decisions.
However, some economists have criticized this theory because the rate of Q is an

average ratio not marginal, and investment decisions are based on marginal ratio not

on average.
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2.2.7. The Neoclassical Theory of Investment Accumulation and Investment

Behaviour

The Neoclassical theory of capital accumulation and investment behaviour was
developed firstly by Fisher (1930). In his theory, Fisher supposed that all capital is
used up in the production process; therefore a "stock” of capital did not exist. Instead
of that, all "capital" is, in effect, investment, and the investment in any direction will
depend on a comparison between the rate of return over cost and the rate of interest.
To induce new investment, the rate of return over cost must exceed the rate of
interest. (Richardson, 2001). Jorgensen (1963) proposed a different investment theory,
which was dernived, partly, from the Fisher theory. Jorgenson presented the
neoclassical theory of optimal capital accumulation. He considered that a
representative firm employing only two factors of production, namely labour (L) and
capital (K) to maximize the present value of the stream of its net profit over an
unlimited term.

Jorgenson defines the present value of the firm as follows (Jorgenson, 1996, pp. 190-
196):

Rt = ptQt — wQt — qtigt - (2—24)

Where:

0 = represent level of output
R = variable input
Igt = investment in durable goods
p = represent the corresponding prices

w = the flow of net receipts at time t

Present value is defined as the integral of discounted net revenue and given as:

0
PV = f e(—rt) Rt dt (2 —25)

o0

Where
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PV is the present value
rt 1s the rate of discounting

€ 1s an exponential indicating continuous discounting

Jorgenson assumed that the present value equation is maximized subject to the firm to

two constraints; first, the net investment function, and the second constraint 1s the

standard neoclassical Cobb-Douglas production function which is given as:

Qt = AKt Lt (2 — 26)

That 1s,

F(Qt, Kt Lt) =0 (2 —27)
The net investment function is giv'en as

It = Igt — 8Kt (2 — 28)

Where

It = net investment

Igt = total investment

Kt = replacement investment

& = the rate of depreciation of capital assets

To maximize the present value equation (2-25) subject to equation (2-28) by adding

equation (2-27), we get:

0
PV = f (=rt) (ptQt — wtLt — qtlgt) + A1tF(QL, kt, Lt)

dk
+ A2t (TE — Igt+ JKt) dt (2-29)
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where A is the parameter assumed to lie (0 <A <1)

With combining the necessary condition for labour and output

a0t  wt
FITaT: (2 - 30)
a0t _(q(r+d6)—q) ct (2 — 31)

oKt D —;E

where ct is user cost of capital.

By using equation (2-6), Jorgenson expressed the desired capital stock function as:

aQt aAKt. Lt
00 o wAKt.Lt = _ oot

dKt Kt Kt (2-32)

By replacing equation (2-28) into equation (2-29), we will have the desired optimal

capital stock

— (2 — 33)

where: pt Qt = gross revenue

a = a constant in respect to capital

ct = divided by the user cost of capital

Jorgenson assumes this equation
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Ite = m(K*'t — K*t_1) (2 — 34)

where: Ife = investment for expansion

m = the weight of the distributed lag.

Adding the replacement investment Irt = Kt; to the right hand side of equation (2-
31), gives |

Igt = m(K*'t — K*t_1) + 0Kt (2 - 35)

The last equation gives the theory of investment behaviour and states that gross

investment equals net investment plus depreciation.

Placing equation (2-33) into (2-35), we will have

Igt=m

t
aptQt B apt_th_l] (2 — 36)

ct ct 1

Equation (2-36) gives the econometric definition of Jorgenson's theory of investment
behaviour. |

Jorgenson's theory consists mainly of the production function and the user cost of
capital equation. Despite the fact that many criticisms have been directed at this
theory, nevertheless, it contributed significantly to the understanding of the behaviour
of investment.

Jorgenson arranged the determined variables for investment used in investment
models in three major groups as follows (Jorgenson, 1971):

Group I: Capacity Utilization Variables: these include the ratio of output to capacity,
the difference between output and capacity, change in output and the difference
between actual sales and previous peak of sales. l

Group II: Internal Funds Variables: Include flow of internal funds, the size of liquid
assets and their dept capacity, and accrued tax liability.

Group III: External Finance Variables: include interest rates, rates of return, stock

prices, and the market value of the firm.
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Jorgenson tried to assess the role of each of the previous variables in explaining
investment behaviour; he found that using the variables related to capacity utilization
1s the most influential in determining investment, followed by the variables related to
external financing which reflect the cost of capital. Jorgenson also found that the
variables of internal financing have a small role in determining the required capital
and thus investment.

The neoclassical model possesses as a characteristic that it is built on a clear model of
optimum behaviour, which appertains to the relationship between the desired capital

stock and interest rates, output, capital prices and tax policies. (Toit & Moolman,
2003).

2.3. Summary

In brief, these theories which have been discussed in this section included some
determinants of investment, such as change in output, level of output, level of profit,
capacity and relative prices. All of these factors can be contained in the neoclassical
theory of capital accumulation and investment behaviour. The simple principle
acceleration theory assumes that net investment depends on output from one period,
and net investment 1s sufficient to close the gap between actual and desired capital
stock, and that occurs in one period. The theory of flexible acceleration is proposed as
an adjustment to the simple principle acceleration theory. The improved wording
assumes instead that the gap between the actual and desired capital stock is filled over
a number periods, because the acquisition of desired capital stock is usually based on
long-term considerations.

The marginal efficiency of capital theory suggests the relationship between
investment and interest rate, and the rate of interest has an equally important influence
on investment. The neoclassical theory of accumulation and investment behaviour
consists of the production function and the cost of capital equation; it is built on the
relationship between the desired capital stock and interest rates, output, capital prices
and tax policies.

Keynes observed that investment depends on what he called "Marginal Efficiency of
Capital” which is assoctated with a certain interest rate reflecting the opportunity cost
of funds invested. Accordingly, investment depends on the available interest rate. The
simple accelerator theory suggests that investment depends on changes in the level of

production. Consequently, an increase in investment is due to a growth of output
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during one period. Whereas the flexible accelerator theory considers that investment
depends on output at multiple levels in more than one period of time. The new
classical theory of investment is coincided with the accelerator theory in that output is
one of determinants of investment, but also it added that taxes on business sector and

cost of capital also have a significant impact on investment. Investment depends on

the amount of profits made by business institutions in the current and the recent past
period, according to the view of profit theory.

Reviewed above are the most important theories in economic thoughts that have
attempted to explain the behaviour of investment. A number of economists have
formulated different models for the investment function based on previous theories;
these models include a set of explanatory variables such as output, capacity, interest
rates, and rates of return. Jorgenson in his study (Jorgenson, 1971) arranged the
variables determining investment used in those models into three main groups as
follow:

Group I: variables related to the use of capacity utilization, includes ratio of output to
capacity, the difference between output and capacity, change in output, and sales
minus previous peak of sales.

Group II: variables related to internal fund includes flow of internal founds, the stock
of liquid assets, dept capacity, and accrued tax liability.

Group III: variables related to external finance includes interest rate, rate of return,
stock prices, and market value of the firm. However, Jorgenson found that capacity
utilization variables have the most impact on investment, followed by variables
related to external finance which reflect the cost of using capital.

After reviewing the economic theories on investment, it is clear that investment is
considered to be one of the most important economic variables. It is an important
variable in economic development and has a strong linkage with national income.
Also, by the meaning of investment as a key variable in capital accumulation, it
derives its importance from the source of economic surplus. In addition, it takes
multiple forms of distribution. This is a problem in economic policy and considered as
a fundamental problem in economic development.

It should be noted that the possibility of testing these models based on the previous
theories in the economies of developing countries face many difficulties such as lack
of data on many of the variables included in these models, including real interest

rates, financial flows, rates of return, production capacities and the size of profits, in
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addition to the incompetency of the financial markets and the dominance of the public
sector on investment activity in these countries.

However, there are some studies on investment which have taken into account the
lack of information which 1s characteristic developing countries; they focus mostly on

the macro-variables that affect investment in these countries without full compliance

with models based on previous theories, and the following are some of these studies.

2.4. Applied Studies on Determinants of Domestic Investment in Developing and
Less Developed Countries

As to the previous theories, a brief review can be made of the most important applied
studies conducted to utilize them for specifying the variables to be used for the
interpretation of industrial investment in developing and less developed countries.
Therefore, this section is structured as follows: first, applied studies on determinants of
domestic manufacturing investment in the public sector; second, applied studies on
determinants of domestic manufacturing investment in the private sector. The most

important results reached are:

2.4.1. Determinants of Domestic Investment in the Public Manufacturing Sector

The applied study by Mohamed (1997) analysed the factors affecting investment function
in the manufacturing sector in Libya. It indicated that investment decision in Libya,
especially in the nineties, were a result of social welfare maximisation more than profit
maximisation. The author eliminated the factor of interest rate in spite of its importance in
economic theory, this 1s because the interest rate does not exist in the Libyan economy for
religious reasons and therefore it does not play an important role in industrial investment.
By using time series and OLS method, the author put the real investment in the
manufacturing sector as a dependent variable, and the independent variables are: oil
revenues; value-added generated in the manufacturing sector, government's annual
appropriation given to the manufacturing sector; value-added generated in the
manufacturing sector lagged one period; government's annual appropriation for investment
in the manufacturing sector lagged one period; investment in manufacturing sector lagged

one period.

This study concluded that the government's real annual appropriations given to the

manufacturing sector and real investment in manufacturing sector lagged one year are the
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most significant variables affecting real investment in the manufacturing sector in the
Libyan economy.

The Applied study by Bigsten et al. (1997) investigates manufacturing in four African
countries 1n which financial markets have been heavily controlled (Cameroon, Ghana,
Kenya and Zimbabwe) during the 1990s, using panel data.

The factors on which this study focuses as determinants of investment are
profitability, growth of value added, past firm borrowing and the size and age of the
firm. The results indicated that the median rate of investment across the four countries
is close to zero. These low investment rates are associated with high profit rates and
low rate of growth of value-added.

The study by Looney (1997) examines the causal relationship between the growth in
non-manufacturing sector investment and the growth in real manufacturing
investment. Also, it studies the relationship between investment in the public
manufacturing sector and the private manufacturing sector, and discusses the
importance of the transition of investments from the governmental manufacturing
foundations to other activities, which stimulate investment in the manufacturing
private sector. This study used the OLS method during the period 1988-1992 in
Pakistan as a case study. The author used two equations. In the first equation, he puts
the growth in non-manufacturing sector investment as a dependent variable, offset by
growth in real manufacturing investment as an independent variable. In the second
equation, he replaces the two variables: the dependent variable in the first equation
became an independent variable, and the independent becomes a dependent variable.
This study reached the result that investment in the manufacturing public sector does
not encourage investment in the manufacturing private sector. To overcome this
problem, the author concluded, the government should continue the process of
privatization.

The applied study by Soderbom and Teal (2000) used a panel data to investigate how
skills have impacted on manufacturing investment and exports in the 1990s.
Comparative data was also used for four African countries - the Cameroon, Ghana,
Kenya and Zimbabwe to find out whether there are firms which are sufficiently
efficient to be able to export manufactures. In addition, he asked whether there was

evidence from Ghana that over the longer term there has been a rise in such exports?

Are the exports that have occurred unskilled-labour intensive ones?
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This study uses a cross-section to estimate the model, using the proportion of firms’
investment to capital as a dependent variable, and the independent variables are the
change in real value-added; measure of technical efficiency; change in real profits;
percentage of education to employee; percentage of tenure to employee; exports and

proportion of real dept to capital. The results found that education and experience

gained from work, and the efficiency which the firms were based on, were important

factors in investment and export in the manufacturing sector.

The study on determinants of manufacturing investment in the Libyan economy
(Omar, 2002) attempted to investigate the determinants of public investment during
the period 1980-2000, by using the OLS method and time series analysis. The study
shows the impact of some of the factors on public manufacturing investment. These
factors are: oil revenue; GDP; imports of capital goods, the value added of the
manufacturing sector; the price index (as an inflation rate); the availability of foreign
exchange and the cash benefits granted to the manufacturing sector.

This study produced several results, including the fact that most of the investments in
the manufacturing sector were imputed to the financial abundance which were
attained from the oil revenues; a decline in the rate of the contribution of the
manufacturing sector to GDP. This is due to the low rate of investment in this sector;
manufacturing investment depends on what the government grants of foreign currency
for the import of machinery and equipments; economic instability has a negative
effect on manufacturing investment in the Libyan economy. However, the author
mentioned the difficulty of obtaining data; in addition, there is a lack of data and

information relating to the conduct of the study.

" The applied study by Arbelaez and Echavarria (2002) evaluates the degree to which
Colombian firms face credit restrictions that alter their investment decisions. It
analyzes whether the evolution of the financial sector during the 1990s, characterized
by an intense financial liberalization, an increase in size and a deepening of activity,
reduced the credit restrictions faced by firms and stimulated investment, using OLS
method by putting gross investment to capital stock as a dependent variable, and
status capital stock (machinery, plant and equipment), marginal productivity to capital
stock, a proxy for liquidity to capital stock as independent variables. The study did not
find an important relation between operational profits — cash flow and investment, and

it rather found that firms build a stock of liquidity before investment takes place. In
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addition there was strong evidence that firms belonging to conglomerates and
multinational firms are less financially constrained. Multinational firms can use
resources of the parent company and should be less constrained when they want to
invest in new machinery and equipment.

The applied study by Tabibian (2003) examines the impact of some economic factors
on investment in the manufacturing sector in Iran during the period 1978-19935. The
author used two models, in the first model, he used the logarithm of the following
factors: annual real investment (dependent variable); annual real oil revenue; index of
annual inflation tax; ratio of the price index of manufacturing to agriculture; first
difference of industry value-added; in addition, the dummy 1 represents the period
from the outbreak of the revolution in Iran to the Irag-Iran war (1978-1988), and
dummy 2 represents the period of reforms (1989-1995) (as independent variables). In

the second model, the author used the rates of change in the variables rather than the

use of the logarithm of the variables in the first model. The variables are as follows:
independent variable 1s the annual growth rate of investment in manufacturing, and

the independent variable are: annual growth rate of inflation tax; annual growth rate
of real oil revenue; annual growth rate of terms of trade of manufacturing and
agriculture; annual growth rate of manufacturing real value-added. The study
concluded that o1l revenues have a strong impact on manufacturing investment in both

models.

2.4.2. Determinants of Domestic Investment in the Private Manufacturing
Sector:

The PhD dissertation by Baskaya (1986) investigated the determinants of gross fixed
capital investment in-the private manufacturing sector in Turkey between the 1950s
and 1980s, using time series and the OLS method. This econometric study is related
to the flexible accelerator model, and the author examined the independent variables
(capital stock in the private manufacturing sector, total bank credits for the private
manufacturing sector, output in the mahufacturing private sector, availability foreign
exchange, GNP deflator, price level, public investment in the manufacturing sector,
lagged private investment in the manufacturing sector, and net surplus which is equal
value added in the manufacturing sector minus both depreciation and wages in the
private manufacturing sector) and their relationship with private investment in the

manufacturing sector. The mean conclusion for this study showed that output, net
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surplus, lagged private investment in the manufacturing sector and the availability of
foreign exchange have a significant positive effect on private investment in the
manufacturing sector.

The study by Sikwila, 1992 used a time series and OLS approach to investigate the
determinants of private investment in the manufacturing sector in Zimbabwe from
1965 to 1990. The most important independent variables which are included in this
study are: output of the private manufacturing sector; capacity utilization; foreign
exchange rate; financial loans for the private manufacturing sector; government
investment; inflation; and capital stock. The main results showed that outputs and
government investment have a significant and positive impact on gross fixed private
manufacturing investment.

The study by Aysan (1993) analyses the determinants of private investment in the
Middle East and North Africa countries (MENA) during the period 1980-1990. The
author employs private investment to GDP as a dependent variable in this study,
offset on the other side as the independent variables were: the accelerator (see the
flexible acceleration theory in part 1 of this chapter); the real interest rate; inflation
and foreign exchange rate (for macroeconomic stability); dummy indicators of
structural reforms; external debt to GDP (for external stability) and the physical
infrastructure.

The results indicated that structural reforms have a strong effect on private
investment. In addition, the lack of economic reforms remains a problem for most of
the MENA countries’ economies. Moreover, economic stability stimulates private
investment in these countries.

The applied study by Seruvatu and Jayaraman (2001) into private investment in Fiji to
identify the determinants of private investment in Fiji by using the OLS Regression
method, by putting real private investment as a dependent variable of the model, and
using real public investment, real GDP growth, real leading rate, real private sector
credit, real effective rate index, terms of trade index and real unit labour cost as
variables interpreting the model (independent variable).

The study concluded that the variation in private investment was underpinned by the
terms of trade performance of the country, and investment behaviour might have been
influenced more by the private sector.

The applied study by Sheriff (2005) purposed to analyze the behaviour of private

investment and its determinants in the Libyan economy during the period 1970-2002.
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This study used a regression analysis to estimate the relationship between private
investment as a dependent variable, and 1ts main variables (per-capita GDP growth,
public investment, inflation rate, lagged private investment).

The results of this study showed that the level of private investment in the Libyan
economy 1S positivély and significantly related to the changes in lagged per-capita
GDP and lagged private investment. In addition, public investment is a very important
positive variable in explaining the changes in the level of private investment.

The study by Aysan et al (2006) investigates the problem of low private investment
in the Middle East and North Africa countries, with a focus on the role of government
in this regard, and the impact of government institutions on private investment. The
three stages least square (3SLS) was used in this study to estimate private investment
during the 1980s and 1990s in the region mentioned. The analysis used the following
independent variables: the quality of administration; public accountability; political
stability and a global indicator of governance.

The important findings of the study are: the improvement of government institutions
tends to stimulate private investment, and public accountability hampers private
investment.

The applied study by Asante (2000) analyses the determinants of private investment
in Ghana during the period 1970-1992, using a time series analysis and
complementing it with a cross-sectional one. This study seeks to identify the factors
that are perceived to influence the investment decisions of private manufacturers by
surveying manufacturing firms. The dependent variable in this study is nominal
private investment as a percentage of nominal GDP, and dependent variables are:
lagged value of nominal private investment; nominal public investment as a
percentage of nominal GDP; real exchange rate; growth rate of real credit for the
private sector; real interest rate; macroeconomic instability; growth rate of real GDP;
investment deflator; dummy for political instability; corporate tax as a percentage of
total tax revenue and measure of trade regime. The results of the study showed that
the growth of real credit to the private sector has a positive and significant effect on
private investment, and that, policies that address only some components of
macroeconomic instability may not be enough to improve private investment. For
policies to improve private sector response, all four components- the real exchange

rate, the debt burden, the black market premium and the inflation rate- must be

addressed simultaneously.
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In a study on the relationship between private investment and factors affecting it in
Egypt by Abdel-Aal & Abdul-Ghant (2002), the authors built a model of four
equations. The first equation describes the relationship between the demand for
private investment and expected profitability, which depends on the level of economic
activity (GDP) on the one hand, and the relationship between demand for investment
and income growth, which 1s represented by the principle of the accelerator on the
other. In the second equation, the authors added a partial adjustment process which is
based on the investors trying to build a desired balance of capital to produce a certain
level of goods and services. Public investment expenditure was added into the third
equation to test its impact on private investment behaviour in the Egyptian economy.
In the third equation, the real interest rate was added as an independent variable to
explain the impact of the financial component on private investment.

The authors estimated the models during two periods: the first period during the
period of pre-economic openness (1962 to 1975), a period dominated by the public
sector in terms of economic activities, the second period is after the economic
openness (1976 to 2000), the period of private investment encouragement in Egypt.
The most important results of this study are that the relationship between economic
activity and private investment was negative before economic openness, also, the
relationship between public investment and private investment was negative; this
means there is a kind of competition. Regarding the results of the estimation during
the period of economic openness, they indicated that private investment has a positive
effect on the level of economic activity and public investment.

The applied study by Abduladem (2004) aimed to analyse the impact of the
determinants of private investment in the Egyptian economy, during the period 1980-

2001. This study used time series by applying the OLS method. The important
hypothesis which this study aimed at i1s: Does public investment support private
investment, or are both in competition? The dependent variable in this study is the
rate of private investment to GDP, and the independent variables are: the value of
public investment; the rate of growth in GDP; the rate of total external debt to
exports; the real exchange rate; and inflation rate. Other variables indicate the impact
of economic instability on private investment.

This study concluded the following: public investment competed with private
investment during the study period; the rate of inflation and the real exchange rate

play an important role in the explication of the pattern of private investment in the
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Egyptian economy; the increase of the ratio of external debt to exports has a negative
effect on private investment.

The applied study by Ndikumana (2005) aimed at documenting the role of
determinants of private investment that are directly related to macroeconomic policy
using both aggregate data at the industry level and disaggregated data at the sub-
sector level in the South African manufacturing sector with a special emphasis on the
role of factors that are related to macroeconomic policy using data on 27 sub-sectors
of the manufacturing sector for the period 1970-2001. This study uses an econometric
analysis to attempt to quantify the effects of individual macroeconomic policy
indicators on investment to identify channels of transmission of macroeconomic
policy by using the OLS method and putting ratio of investment to capital stock as a
dependent variable, and the manufacturing sector outputs, cost of capital use, public
investment, unit labour costs, indicators of macroeconomic instability (inflation and
exchange rate) and profits which is real value added minus real wage bill. The results
indicate that macroeconomic stability is essential for private investment. The need to
stimulate private investment through a relaxation of the macroeconomic stance ought
to be balanced with the need to preserve macroeconomic stability. A demand stimulus
will have substantial effects on private investment, which implies that low domestic
demand will continue to be a constraint to investment expansion. In addition, the
results suggest that relaxing the monetary policy stance will have some positive
effects on private investment.

The applied study by Valadkhan (2006) examines the determinants of private
investment in Iran. This study uses the annual time series during the period 1960-
2000, and uses the multivariate co-integration techniques (a method to test for the
existence of long-term relationships between variables). The dependent variable in
this study is real private investment, and the independent variables are the real non-oil
GDP and the rate of inflation. The author did not use interest rate, because the Islamic
banks in Iran do not use it; due to this, he used the inflation rate as a substitute for the
interest rate. The most important results of this study are; a) there is a positive
relationship between the real non-oil GDP and private investment and a negative one
with the rate of inflation, and b) if there is no reduction in inflation, the stimulation of
private investment will be difficult.

To determine the relationship between private investment and public investment in

the long term and short term, the study prepared by Erden and Holcombe (2006) is
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helpful. It examines this relationship and the determinants of private investment, and
the framework of this study 1s 50 developing countries during the period 1970-1998,
using the OLS method. The ratio of private investment is the dependent variable in
this study, and the independent variables are: real public investment; real bank credit
to the private sector; the uncertainty measure (linked to inflation rate); real GDP
growth rate; real exchange rate; and the interest rate. The results showed that in the
long term an increase in public investment by 1% lead to an increase in private
investment by about 0.5%. Nevertheless, the study showed the importance of public
investment to stimulate investment in the private sector. In addition, the availability of
credit plays an important role in private sector investment in developing countries.
Inflation rate has a negative impact on private investment in the long term.

The study by Ramirez (1994) investigated the relationship between public and private
investment in Mexico depending on a cointegration method as an econometrics
approach, and covering the period 1950-1990. The study reached the conclusion that
there is a positive relationship between public and private investment. In addition,
public investment provides indirect subsidies to the private sector through the
establishment of infrastructure projects.

The study by Moshi and Kilindo, (1991) used the OLS method to examine the
importance and necessity of economic growth to the private sector, and the role of
government policy in the private sector. This study used three equations. In the first
equation they used private investment as a dependent variable (as in the three
equations), and the independent variables are GDP growth; public sector investment;
credit flow to the private sector from investment banks and foreign exchange rate and
its availability. In the second equation, public investment is separated into central
government investment and semi-public sector investment, leaving the other variables
in the first equation as they are. In the third equation, they added government
investment into infrastructural and non-infrastructural investment.

This study concluded that the supply of foreign exchange affects private investment.
Also, a decrease of public investment in infrastructure may reduce private sector
investment. In addition the policy of directing credit to the private sector will promote
growth in this sector.

The study by Nair (2003) examines the determinants of private investment (in terms
of the impact of liberalisation) in the manufacturing sector in India. The OLS method

was used to analyse the determinants during the period 1973-2002. The dependent
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variable in this study 1s the fixed investment in the private manufacturing sector, and
the dependent variables are: the output of the manufacturing sector; domestic
financial liberalisation index; international financial liberalisation index; index of
money market liberalisation; index of capital market liberalisation; the capital account
liberalisation index; the current account liberalisation index; profit and real bank
credit to the private manufacturing sector. The study concluded that investment
responds to profit and output more than to financial liberalisation factors. This means
liquidity constraints may limit investment in the manufacturing sector. Nevertheless,
the index of money market liberalisation has a strong and positive relationship with
investment.

The applied study by Patnaik & Joshi (1997) investigated the relationship between
inflation rate and economic growth in the long-term, supposing that investment
represents economic growth in long-term. The study used an econometric model to
analyze the determinants of private investment in the manufacturing sector in India
during the period 1980-1996, by using private investment in manufacturing as a
dependent variable, and the independent variables are: output in the manufacturing
sector; the rate of inflation; public investment in manufacturing; ratio of resource gap
to GDP. The most important findings are: the rate of investment decreases when there
is an increase in the inflation rate; inflation adversely affects investment and,
therefore, it affects long-term economic growth; also, public investment in the
manufacturing sector crowds out private investment.

The study by Acosta and Loza (2003) provides an empirical analysis of the
macroeconomic factors that can affect investment decisions in Argentina in the short,
medium and long run. The main goal of this work is to elucidate the main
determinants of private investment decisions in Argentina. This study used the OLS
method to find the relationship between private investment as a dependent variable
and: GDP; public investment, openness level ((exports + imports)/GDP); real
exchange rate; external dept (as a percentage of GDP); credit to the private sector;
inflation rate; relative price investment/consumption as independent variables. The
results suggest a structural change in the investment trend during 1976-1983.
Moreover, an exploration of the determinants of private investment for the last three

decades of the 20™ century reflects that the regularity of capital accumulation from the

private sector seems to have been determined by both transitory factors and by yield

(exchange rate, inflation, trade liberalization); the study shows evidence of a
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displacement effect coming from government investment decisions, by competing for
resources that could have been utilized by the private sector. Also, the poor operation
of the financial credit system seems to have been an important obstacle to economic
growth

The applied study by Lesotlho (2006) examines the determinants of macroeconomic
private investment in Botswana, and which of these determinants support the growth
of private investment in the economy. In addition, this study investigates policies that
encourage private investment. The OLS method was used to estimate the investment
function, during the period 1976-2003. This function contains real private investment
as the dependent variable, and the independent variables are: GDP growth; inflation
rate; public investment; credit to the private sector; real interest rate; and trade
liberalisation index. The results indicated that macroeconomic factors affect private
investment in the short-run and in the long-run. Also, GDP leads to the increase in
investment and it 1s a strong determinant of private investment. Furthermore, this
study suggested that public investment competes in the private investment sector.
Furthermore, regarding the relationship between public and private investment, a
study by Al-Hakami (2003) aimed to analyse the impact of the most important factors
which determine the investment behaviour in the Saudi Arabian economy, during the
period 1969-2000. In addition, it examines the relationship between private
investment and public investment. The co-integration and error-correction models
were used in this study. The size of private investment is the dependent variable, and
the independent variables are: the rate of GDP growth; lagged GDP; public
investment; openness level ((imports + exports)/ GDP); government credit to the
private sector and the domestic inflation rate.

The results showed that public investment competes with private investment, but there
is a positive role for government credits that are granted to the private sector.
Concerning openness level, it has a positive impact on investment behaviour in the

Saudi economy.

2.5. The Impact of Domestic Investment on Economic Growth in Developing

Countries:

2.5.1. Introduction:
Economists have been interested in economic growth for several decades. This subject

has assumed an important place in economic theory. Economic growth has become
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particularly relevant to researchers since the 1990s with the emergence of modern
growth theory. Growth theory analyses the disparity in the rates of economic growth
between countries, 1n order to identify the factors that affect the growth of output.
These factors differ in terms of their impact on growth depending on economic
circumstances. Determinants of growth are not identical in all countries, differing
from one country to another, and from one time period to another. The type of
economic system also affects the ratio of the impact of these detérminants.

Economic growth in the MENA countries was weak during the 1980s and 1990s
compared with the rate of growth in other regions. During the period 1980-2005,
economic growth in the MENA region was 0.5%, while it was 4% and 0.6%,
respectively in East Asia and the rest of the developing countries (Albrikan et al,
2006). However, the growth rate in Libya was approximately 0.76% during the same
period'. The absence of growth was a source of concern to policy makers in MENA,
as it is exacerbating the problems caused by the generally high unemployment rates
and relatively fast growth in the size of the labour force in the region.

One of the focuses of this study is to determine the impact of domestic investment on
growth in Libya, we start this section by reviewing the literature on these issues in an
attempt to find a literature consensus regarding the relation between domestic
investment and growth, as well as to identify which theories serve best in analysing
domestic investment and growth in Libya. This section is also focused on some
applied studies carried out in developing countries regarding the impact of domestic
investment on economic growth in those countries in an attempt to explain the trend
of economic growth as a result of the impact of domestic investment in both the

private and public sectors.

2.5.2. Literature Review on Economic Growth

First: Classical Economics

Adam Smith focused on increasing productivity through the division of labour and
specialization, which resulted in greater productive efficiency. He considered that the
profits gained from agriculture and industry contribute to the increase in savings,

which leads to increased investment, and thereby increases growth. Also, the division

! Growth rate was calculated through the rates of growth in real per-capita GDP at constant prices 1997.
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of labour, increasing productivity, applies to industry more than agriculture
(Thirlwall, 1999). |

This optimistic outlook for growth by Smith was offset by the pessimistic outlook at
most other classic economists, such as Malthus through his theory of population. He
considered that if rate of population growth is accelerating more than the rate of
growth of production, the solution would be to decrease the population through war
and famine (Reekie, 1998; Hardin, 1993).

According to Marx, growth would go down due to a decline in the return on capital,
and increasing the share of capital for production which would lead to a profit rate of
zero. In addition, the crisis of surplus production, would negatively affect economic
growth (Salvadori, 2006).

At a time in which Marshall referred to the organization as a factor of production
(Buckley and Michie, 1996), and pointed to the relationship between education and
growth, Shumpeter and Keynes focused on the importance of technology in economic
growth (Gylafson, 1999).

Second: The Neo-Classical Growth Theory (Exogenous Growth):

I) Traditional neo-classical theory:

Robert Solow is considered the founder of this theory, which assumes that the growth
rate is determined by the rate of population growth and technical progress. Both are
external factors for growth, which is determined by the equation of production of the

first degree.

Depending on the equation of production of the first degree as follows (Clarck, 2007):

Y = F(K,L)
Y = AKL (2-37)
where:
Y = GDP, K = Capital Stock, L = Employment

Augmenting the previous equation by accommodating time in the equation, we get the

following equation:

gy = agk + cgl + ga (2 - 38)
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where: gy = the growth rate of output per worker, gk = capital per worker, gl = land
per worker, ga = efficiency, and it 1s as total factor productivity and reflects the major
determinant of long-term growth (technological progress).

Based on this, Solow found that most economic growth in f[he United States in the

first half of the twentieth century was due to technological progress (Delong et al,
2002).

The justification of this approach is that the return on capital is decreased due to an
increase in the proportion of the capital stock to output. This occurs even up to this
equilibrium level which cannot increase the proportion of capital to beyond
production. Also, it is not possible to invest in productivity in the long-term, but it
will increase and then return temporarily to stability. Therefore, investment and
employment are not affecting factors in long-term growth. The pioneers of this theory
believe that economic policy and the institutional system are neutral for long-term

economic growth (Delong, 1996).

The theory also assumes that the relationship between per capita income and the rate
of economic growth 1s negative (Crafts and Toniolo, 1996), i.e., the possibility of
achieving high growth rates will be low when increasing the average per capita
income. The justification for this theory is that countries with low per capita income
have a weak capital accumulation, and therefore, investment will achieve growing
returns contrary to the countries with high per capita incomes. This leads to the
conclusion that developing countries are able to converge in income with developed
countries if they succeed in increasing their domestic and foreign investment. This
hypothesis has been successful in practice in developed countries, but has not

achieved the same result in developing countries (see Obstfeld, 2008).

IT) Modern neo-classical theory:

The failure of the convergence factor in traditional classical theory led to the
emergence of a modern theory which relies on the hypothesis of conditional
convergence. Through this theory, neo-classical economists tried to isolate some
variables that affect growth rate and per capita income, which led to the proof of the
inverse relationship between growth and per capita income. They added variables:
population growth; the ratio of investment to GDP; education; research and
development; trade; and political stability. Some applied studies have proved the

conditional convergence (Barro and Martin, 2003).
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The most important weaknesses in the neo-classical theory is that they do not to take
internal factors into the long-term economic growth, focusing on the external factor of

technology, in addition to the neglect of the effects of policies and institutions on
economic growth (Cihan, 2006).

Third: Modern growth theory (endogenous growth):

This theory was established by Paul Romer, (1986), as an important component of the
theory of development of developing countries. This theory assumes that continued
growth is determined by the production process, not by outside factors (Grandy,
1999). One of the most important drivers of this theory is the lack of response by neo-
classical theory to the reason for the different rates of economic growth among
countries that have the same technological level.

Modern theory also assumes increasing marginal returns on the size of production
factors through the role of external effects of returns on human capital investment,

which will generate improvements in productivity.

Growth depends on savings and investment in human capital on the one hand (Lucas,
1988), and investment in research and development on the other (see Mattana, 2004).
In addition, it is argued that the free market leads to a less than optimal level of capital
accumulation in human capital and research and development. Therefore, the
government may improve the efficiency of resource allocation through investment in
human capital, and encourage private investment in high-tech industries.

Therefore, economic policy is not neutral for growth, but (Romer) considered that
good governance is the basis for long-term growth (Ito, 1997).

Neo-classical theory failed to address the issue of the convergence between rich and

poor countries that have the same savings rate and population (Williamson, 2004).

2.5.3. Applied Studies on the Impact of Investment on Economic Growth in
Developing Countries

The applied study by Ghani and Din, (2006) investigates the impact of public
investment on economic growth (GDP) in Pakistan. Time series from 1973 to 2004
are applied in this study, using the vector autoregressive approach (VAR). The model
contains private investment, public consumption and public investment as

independent variables. Conclusions showed that economic growth is strongly driven
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by private investment and there is no strong deduction which can be abstracted from
the effects of public investment and public consumption on economic growth.

A study by Alabdeli (2005) analysed the impact of exports and investment on
economic growth in 21 developing countries. This study used time-series during the
period 1960-2001, and concluded that domestic investment has a positive significant
relationship with economic growth.

The applied study by Al-Ghannam (2004) examines the causal relationship between
economic growth rate (the author used non-oil GDP) and employment in the private
sector in Saudi Arabia during the period 1973-2002. This study used a cointegration
model and annual time series data. The study concluded that there is a positive causal
relationship between the rate of economic growth and increased employment in the
private sector in the short as well as the long run.

According to some studies that have addressed the impact of investment in both
public and private sectors in economic growth, most of these studies emphasize the
importance of investing on the impact on economic growth. A study of Frankel (1997)
examined the impact of investment in the public and private sectors on economic
growth in East Asian economies. This study found that investment is one of the most
powerful determinants of economic growth in the long term.

A study by Mallick (2002) examined the effects of long-term growth in India during
the period 1950-1995; the author relied on the use of the neo-classical model with the
endogenous growth. Economic growth was measured in terms of real GDP. The
findings of this study indicated that real public investment expenditure affects growth
positively in a direct manner, and private investment has an indirect positive effect.
The study by Amin, (2002) studied the sources of growth in the Cameroonian
economy. The author divided the economy into three sectors: agriculture, industry,
and services, each sector being examined separately. The results were as follows:
Physical capital contributes significantly to the composition of agricultural sector
output, while labour has a negative effect. The study described the induétrial sector as
a secondary sector, although capital is the most significant factor affecting its growth.
Also, the contribution of labour is low in this sector.

Capital has a positive impact in the composition of the service sector output, while the
impact of labour is low. In addition, the study attempted to compare the impact of
various factors on the composition of output between Cameroon and Nigera. It

concluded that the impact of labour is more important than the impact of capital 1n
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Nigeria. On the other hand, the impact of capital is more important than the impact of
work 1n Cameroon.

The applied study by Amanja & Morrissey (2006) examined the determinants of
growth in Kenya during the period 1964-2002. Growth in this study was reflected by
per capita GDP as a dependent variable, and independent variables were: investment;
foreign aid; and economic openness level. The study found that investment has a

strong impact on economic growth in Kenya, in addition to the impact of openness

level.

Table (2-1) shows a summary of the main previous empirical studies examined in this

chapter.
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Table (2-1)
Summary of the Main Empirical Studies

Study Time and
Countries
Bigsten, et al | The study used Gross
(1997) | data from four | investmentin
African manufacturing
countries sector
(Ghana,
Cameroon,
Zimbabwe,
and Kenya)
over the period
1990s.
Mohamed | Libya 1962- The public
(1997) 1991 manufacturing
investment

Soderbom Ghana,

Proportion of

and Teal Cameroon, investment to
(2000) | Kenya and capital in
Zimbabwe. manufacturing
1990s sector.

Omar (2002) | Libya 1930- Investment in
2000 the public
manufacturing
sector

S7

Profitability,
growth of value
added, past firms

borrowing, size
and age of firm.

Oil revenues,
value added in the
manufacturing
sector,
government’s
annual
appropriations.

A value added,

measure for
technical
efficiency, A
profits, percentage
of education to
employee,
percentage of
tenure to
employee, export
and proportion of
debt to capital.

Oil revenues, GDP,
imports of capital
goods, value added,
inflation rate,
availability of
foreign exchange
and cash benefits
granted
manufacturing
sector.

-
The main results
Dependent Independent |

Profit, age and size
of firm are highly
significant
determinants of
investment decision.

Appropriations
given to the
manufacturing
sector have a
positive strong
effect on
investment in
manufacturing
sector
Education,
experience gained
from work and
efficiency are
important factors
determining
positively
investment in the
manufacturing
sector.

Qil revenues and
cash benefits have
positive strong
effect on investment
in manufacturing
sector




Table (2-1) Continued

Study Time and
Countries

Arbelaez and Colombia
Echavarria 1990s
(2002)
Tabibian Iran 1973-
(2003) 1995
Baskaya Turkey 1950s-
(1986) 1980s
Sikwila Zimbabwe
(1992) 1965-1990

Variables

Dependent Independent

Gross
investment to

capital stock in
manufacturing

sector

Gross
investment in
manufacturing

sector

Investment in
the private
manufacturing
sector

Private
investment in
manufacturing
sector
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Capital stock,
marginal
productivity to
capital stock and
[iquidity to capital
stock
Oil revenues,
inflation, tax,
ratio of
manufacturing to
agriculture sector
and value added
Capital stock in
the private
manufacturing
sector, bank credit
tor the private
manufacturing
sector, output in
the private
manufacturing
sector, investment
in the public
manufacturing
sector, net surplus

and availability of

foreign exchange.
Output in the
private
manufacturing
sector, capacity
utilization,
foreign exchange
rate, loans for the
private
manufacturing
sector, public
investment,
inflation rate and
capital stock in
the private
manufacturing
sector,

The main results

Liquidity is an
important factor
affecting investment
in a positive
relation.

Oil revenues have a
strong impact on
manufacturing
investment

Output, surplus and
availability of
foreign exchange
have a positive
significant effect on
private investment
in the
manufacturing
sector.

Output and public
investment have
positive and
significant impact
on investment in the
private
manufacturing
sector.




Table (2-1) Continued

The main results

Time and Dependent Independent
Countries

Sheriff (2005) | Libya 1970- Private Per capita GDP | Private investment
2002 investment growth, public is positively and
investment, credit | significantly related
and inflation rate | to per capita GDP
orowth.
Asante (2000) | Ghana 1970- Investment in Lagged private Growth rate of
1992 the private investment in credit for private
manufacturing manufacturing sector has a
sector sector, public significant and
investment in positive effect on
private investment in the
manufacturing private
sector, exchange | manufacturing
rate, growth rate | sector.
of credit for
private sector,
| 1nterest rate and
GDP growth.
Ndikumana South Africa | Investment in Output in Inflation and
(2005) 1970-2001 the private manufacturing exchange rate are
| manufacturing | sector, cost of essential factors for
sector (ration of | capital use, public | private investment
investment to investmentin | in manufacturing
capital stock) manufacturing sector.

sector, cost of
labour, inflation
rate, profit and

exchange rate.

Nair (2003) India 1973- Investment in Output in Output, profit and
2002 the private manufacturing money market
manufacturing sector, bank liberalisation have a
sector credit for strong and positive
manufacturing relationship with
sector, indexes investment in the
for domestic and private
international manufacturing
financial sector.
liberalisation and
index for capital
market
liberalisation
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Table (2-1) Continued

The main results

Countries *
Ghani and Pakistan 1973- Economic Private investment, | Economic growth
Din (2006) 2004 growth public is strongly driven
reflected by | consumption and positively by
- real GDP sublic investment. | private investment
Alabdeli 21 developing GDP Gross investment Investment has a
(2005) countries 1960- and export positive and
2001 significant
relationship with
economic growth.
Mallick India 1950- GDP Private investmen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>