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ABSTRACT
This thesis explores the relationship between defence expenditure and economic growth mn

the case of Turkey with Greece used as a basis for comparison.

The thesis starts with a review of relevant literature and a survey of the Turkish defence
economy including Turkey's newly-developing defence industry (Chapters 2 and 3).
Chapter 4 empirically estimates Turkish defence-growth relationships using a supply-side
model. Both externality effects and the size effects of defence expenditure are estimated for
Turkey. Lags and human capital variables are introduced into a Feder type supply-side
model. Chapter 5 uses an alternative model (Deger model) to test the relationships. In this
Chapter, the relationship 1s mvestigated using 2SLS and 3SLS simultaneous equation
methods and also some results from comtegrated regression are provided, together with
Granger causality tests for Turkey. Chapter 6 applies the analysis to Greece. It uses supply-
side (Feder type) and demand and supply-side (Deger type) models to analyse Greek
defence-growth relationships. Firstly. Chapter 6 provides a review of the Greek defence
economy, then the relationship 1s estimated using both a supply-side Feder model and Deger
type demand and supply-side multi-equation model. Finally, Chapter 7, assesses the effects
of Turkish and Greek disaggregated detence expenditure on economic growth using an error

correction mechanism.

This thesis concludes that the eftect ot detence expenditure differs among the countries.
The thesis shows a positive impact of defence spending on Turkish economic growth but

the effect is not clear tor Greece.
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CHAPTER 1

INTRODUCTION

1.1. Objectives of the Thesis

Defence expenditure 1s important in the government budgets of all countries and is a major
user of scarce resources. Although defence expenditure has been decreasing in recent years,
most parts of the world still have high defence expenditures implying the sacrifice of
alternative civil expenditures (e.g. schools. hospitals). Total world defence expenditure was
estimated at US $864 billion in 1995 (US ACDA 1996). On average, 2.8 per cent of GNP
and over 13 per cent of all central government expenditure are spent on defence in the
developing world (US ACDA, 1996) and these are countries facing major problems of
poverty, starvation, il-health, lack ot education and poor housing. Moreover. some
countries continue to spend a huge amount on defence each year, apparently for security
considerations. Turkey and Greece are examples of such countries. Their military burdens
remain the highest in NATO. namely. 5.74% of GDP tor Greece and 4.42% for Turkey
compared to NATO’s average of 3.5% for the last decade (Dunne er al. 1998). For these

reasons defence expenditure and its economic eftects needed to be carefully and critically

cevaluated.

An important and controversial area for defence economusts 1s the relationship between
defence spending and economic growth. Until 1973, 1t 1s difficult to find any study on
defence-growthrelationships. The most important contribution was made by Benoit (1973).

After Benoit's work many studies were carried out in the literature. However. there 1s no

-1-



Chapter 1: Introduction

consensus to whether defence spending has a negative effect or a positive effect on a

nations’ economic growth.

1.2. The Central Hypothesis
This study explores the defence-growth relationship for Turkey. It is hypothesised

that Turkish defence spending should have a positive impact on its economic growth.

Turkey 1s an example of a developing country with a substantial defence burden. Turkey
has achieved considerably high economic growth over the last four decades at a time when
its defence expenditures have also shown an increasing trend during the time. Military
spending has some apparent economic benefits for a nation’s development. In Turkey,
almost every man apparently benefited from compulsory military service. For example,
technology training given during military service turns conscripts mnto qualified personnel
able to contribute to the economic development of the country; the Armed Forces also
organise literacy courses for their personnel. Further benefits of military expenditure result
from the production of medical drugs m the military plants, from the treatment of civilians
in military hospitals, from mapping services and from the military contributing to the
development of communications, transport and infra-structure (e.g. roads; bridges;
telecommunications: all of which create a national market). These are all examples ot
possible ways through which defence spending contributes to the Turkish economy. This

thesis undertakes an in-depth analysis of the defence-growth relationship using time-series

data for Turkey.

Greecc is included in the thesis to provide a comparative study. Greece 18 also a member

of NATO: 1t 1s a developing nation with a high defence burden: 1t 1s m a potential contlict

.



Chapter I: Introduction

situation with Turkey: and both are Mediterranean countries. Thus, Greece provides a

comparative country case study to test the robustness and reliability of any defence-growth

relationships estimated for Turkey.

In addition to the central study of the defence-growth relationships for Turkey, this thesis
addresses several subsidiary rescarch questions:
I. Does the newly-developing defence industry of Turkey help to lower its arms
Imports?
2. What 1s size etiect of defence expenditure in Turkey?
3. Are there externalities from detence to the rest of the Turkish economy?
4. Is there a causal relation between Turkey’s defence spending and economic
growth’
5. Do disaggregated detence expenditures (i.e. equipment. personnel) have different
impacts on Turkey's economic growth?
6. Do the effects of defence spending differ among countries? Comparisons will be
made with Greece. Questions will be asked about the impact of Greek defence
spending on its economic growth and the size effect ot defence expenditure in Greece
compared with Turkey (e.g. do the size etfects ditfer and why?).
This thesis will analyse the relationship between detence expenditure and economic growth
in the case of Turkey reinforced by comparisons with Greece. To analyse detence-growth
rclationships, the previous empirical evidence on detence-growth studies 1s critically
reviewed and Turkey's military industrial sector 1s described and evaluated. The impacts

of defence spending arc empirically estimated for Turkey and then compared with Greece.




Chapter 1: Introduction

This study differs from other comparable studies in that:
I. It evaluates the Turkish defence industry. its armed forces and the trends in Turkish
detence expenditure over the period 1955-1996 (i.e. Turkey's military-industrial
complex):
2. It makes an original contribution to the literature through an empirical case study.
There has been no rigorous empirical study relating to economic growth and defence
spending in Turkey. The reliability and robustness of the results for Turkey are then
tested using Greece as a comparative case study.
This study uses financial data mainly from the International Monetary Fund (IMF)/
International Financial Statistics (IFS), the Organisation for Economic Cooperation and
Development (OECD), the Stockholm International Peace Research Institute (SIPRI), the
State Institute of Statistics (SIS) Turkey, the State Planning Organisation (SPO) Turkey,

and the Ministry of Finance of Turkey.

1.3. Plan of the Thesis

This study 1s primarily focussed on Turkish economic growth and defence spending between
1955 and1996. The thesis 1s organised as follows. Chapter 2 assesses the existing literature
on defence expenditure and economic growth. This Chapter starts by reviewing defence-
cconomic growth relationships from Benoit’s (1973) path breaking study, followed by the
studies using supply side models, demand and supply side models and finally. the studies
using Granger causality are reviewed. Data sources are also assessed 1n this Chapter which

concludes with a summary and assessment.




Chapter I: Introduction

Chapter 3 examines the Turkish armed forces. the new-developing Turkish industry and its
modernisation and the trend of Turkish defence expenditure. Turkey is an important
country in the region. This Chapter briefly reviews the history of the Republic of Turkey

and presents some historical data: it also analyses Turkey's defence industry and its

development.

Chapter 4 provides empirical time series evidence for Turkey. The relationship between
Turkish defence expenditure and economic growth is estimated using an augmented Feder
model with the addition of human capital. There are some novel results of this analysis.
Firstly, a labour force data set was constructed: this allows us to obtain a clearer picture of
defence-growth relationships. Secondly. both level and first differences of the variable are
regressed to avoid spurious regression. Thirdly. human capital and lags are introduced into

the Feder model.

Chapter 5 is also an empirical analysis of detence-growth relationships for Turkey but using
an alternative model. The model 1s based on Deger (1986a, 1986b) which applies
simultaneous equation methods. Some results tfrom cointegration analysis are presented and

this Chapter also provides a causal analysis of Turkish defence-growth relationships for the

period 1924 to 1996.

Using the analysis and results for Turkey, Chapter 6 applies the models to test for a similar
relationship in Greece. This Chapter is comparative: the empirical model used in Chapters
1 and 5 is applied to Greek data. Firstly. a defence-growth trade-oftt tor Greece 1s estimated

with a supply-side (Feder type) model using OLS estimation tor the period 1958-1994: and




Chapter I: Introduction

secondly, a Deger type (demand and supply side) model 1s tested using the Greek data. This
Chapter also briefly reviews the defence economy of Greece. The results suggest that the

ettect of defence spending differs between the two countries.

In Chapter 7, the relationship between defence expenditure and economic growth is analysed
using disaggregated defence expenditure data for Turkey: and then comparisons are made
with Greece. This Chapter uses recent econometric techniques of error correction
mechanisms. The Chapter mainly considers the effects of equipment and non-equipment
detence spending. The evidence showed that the effects of equipment and non-equipment
detence spending are different and the results also differ between the short-run and long-run.

Finally, Chapter & presents some concluding remarks and proposals for further research.

This thesis makes a major contribution to the detence economics literature 1t should also be
of interest to public sector economists and practitioners of government spending as well as
development economists. It 1s of interest to public economists because detence expenditure
1$ an important proportion of the government budgets ot all countries. It 1s of mterest to
practitioners because they are in need of more case studies about the possible economic
effects of defence expenditure. It 1s of interest to development economists because defence
has an important role in the development of countries: 1t 1s a user of scarce resources in poor
nations. This thesis should also be of interest to applied economists who are concerncd with

the relationships between detence spending and economic growth.

[t is important to understand how detence expenditure affects economic growth and whether

these effects differ among countries. This 1s an important topic for theoretical and empirical

-6-
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work in the defence economics discipline. A starting point for the analysis requires a review

of the relevant literature.
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CHAPTER 2

REVIEW OF THE LITERATURE AND THE DATA

2.1. Introduction: overview

The aim of this Chapter is to review existing studies of defence-growth relationships and
critically analyse data problems and give the data sources used in this thesis. To explain the
relationship between defence spending and economic growth, demand side and supply side
studies were used. Some of the models included both demand side and supply side
considerations. The majority of demand side models in the literature have found a negative
ettect of detence spending on growth. On the other hand. supply side models might have
a positive eftect of defence spending on economic growth through spin-off and externalities.
However most supply side models reviewed had no significant effects on growth (Sandler
& Hartley 1995). Furthermore. some studies applied Granger causality tests (Chowdhury
1991, Jeording 1986). The findings of these studies are inconclusive. While some studies

found defence 1s endogenous relative to economic growth, other studies found no causal

relationships (Jeording, 1986:; Chowdhury, 1991; Madden & Haslehurst, 1995).

Both demand side and supply side models use ordnary least squares or ordinary ridge
regression or a three-stage least squares estimation. For empirical study, 1t 1s very important
to use appropriate data. There are three alternative methods for detence-growth empirical
cstimations: they are time series or longitudinal data. cross scctional data at a poimnt of time
or pooled time serics and cross sectional data (Gujarat1 1992). When a study focuses on

only one country. time scrics data are most appropriate (Sandler & Hartley 1995).




Chapter 2: A Review of the Literature and the Data

This Chapter is organised as follows. Firstly, Benoit's (1973: 1978) original contributions
are critically analysed (section 2.2): then supply side (Feder type) models and existing
studies are reviewed in section 2.3. Section 2.4 is devoted to demand and supply side
(Deger type) models. In section 2.5, the studies using Granger causality are reviewed.
After the conclusions from the literature review (section 2.6). section 2.7 discusses data
problems and provides the data sources used in this thesis. Finally, section 2.8. concludes

the Chapter.

2.2. Benoit (1973 & 1978)

The first comprehensive and pioneering study of defence-growth relationships came from
Benoit in 1973. He used a large samplc of 44 less developed countries(LDCs) between
[950 and 1965. There were also some specific country studies such as India, Mexico, South
Korea, Argentina, Israel and United Arab Republic but the main country study was India.
He showed that defence spending has a surprising positive effect on economic growth.
Benoit’s 1978 paper supported these arguments. He considered the direction of Granger
causality (between economic growth and detence spending) in his work and found that
causation goes from defence to growth. He considered foreign aid but ignored labour. The
very important point from the study 1s that if government reduced the defence budget, then
the money may not always go to mvestment: mstead consumption or social wages may
increase. For this reason. the opportunity cost ot detence spending can be very low (Benoit
1978). Benoit calculated that if the share of defence in GDP increased one per cent, civilian
orowth will increase (.25 per cent. therefore the net effect of detence spending 1s positive

and defcence helps growth (Benoit 1973).




Chapter 2: A Review of the Literature and the Data

Benoit’s statistical method and his correlation analysis have been criticised by many
scholars. The equation was:

g=d,ta,m+a,z (2.1)

In this model g denotes growth rates, m shows the defence burden (M/Y) and Z is a vector
of other exogenous variables and a, is positive coefficient and often significant which
represents a positive etfect of defence spending on economic growth. However, according
to Deger(1986), only two direct effects (aggregate demand stimulation and spin-oft) of
defence spending were considered, the indirect effects were ignored. If negative resource
allocation effects were considered, the results might have reversed because the defence
sector diverts resources away from other sectors to defence (Deger, 1986). Deger and
Smith(1986) found that defence spending stimulated growth, and this 1s the positive direct
cffect; on the other side, the higher defence spending reduces savings rates then reduces
mvestment then growth and this is negative indirect effect. The net effect 1s argued to be

negative based on Deger's empirical findings (Deger 1986).

Benoit’s works was also criticised by Smith cspecially his estimation method and sample
countries. The sample of 44 LDCs was at very different stages ot development, from
Turkey and Spain to Burma and Ceylon, and also the rate of growth of GDP 1s an
insignificant indicator of the rate of development. The most serious weakness with Benoit’s
study was the statistical method used. He did not use an explicit theoretical economic
model (Smith 1980). Another important criticism came from Ball's (1983) descriptive
paper. He asserted that Benoit used an imperfect method to study defence-growth
relationships (Ball 1983). Frederikson and Looney extended Benoit's work in 1983. They

uscd the same sample of countries and the same time period, but the sample countries were
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divided into two groups as relatively poor countries and others. They found a negative
defence effect for poor countries and positive for relatively rich countries, and they showed
that Benoit’s sample was inadequate (Frederikson & Looney 1983). When Benoit's sample
and the time period are examined, it can be seen, Benoit’s estimates of correlation
coefficient for defence spending and growth were fragile (Grobar & Porter 1983). In spite
of some weaknesses, Benoit’s work remains a starting point for defence-growth

relationships. The next section reviews the literature on supply-side models.

2.3. Supply Side (Feder Type) Studies’

Feder (1983) developed a modcl to analyse the impact of the export sector on economic
growth. Feder’s model divides the economy into two sectors. One 1s an advanced sector
export (X) and the other 1s a domestically oriented sector (non-export sector). There are
positive externalities from an advanced sector to the rest of the economy. Ram (1986), and
Biswas and Ram (1986) firstly applied this model to the study of defence spending and
cconomic growth mn a cross-section of 58 LDC’s over the period 1960-1977. Since then
many other scholars have employed the Feder model for detence-growth association
(Atesoglu and Mueller. 1990: Alexander, 1990, 1995 Huang and Mintz, 1990; 1991;
Adams, Behrman and Boldin. 1991; Ward et al. 1991; Ward and Davis, 1992; Biswas, 1993;

Mueller and Atesoglu, 1993; Ward, Davis and Chan, 1993; DeRouen, 1994; Macnair et al.

1995: Mintz and Stevanson. 1995: Ward. Davis and Lofdahl, 1995).

The model will be extensively explained in Chapter 4

-11-
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Firstly, it is assumed that the economy consists of two sectors namely, a civilian sector (C)
and a defence sector (M). There are externalities from a defence sector to civilian sector.
From the production function the main inputs of the sectors are capital (K) and labour (L).

Subscripts refer to each sector:

M=M(K L ) (2.2)

m

C=C(K_, L. M) (2.3)
The main point 1n this model is that 1t allows externalities from sector “M” to sector “C”” and
1t considers factor productivity differentials. This type of model offers much for the
empirical study of detence-growth relationships (Deger and Sen, 1995). It considers
externalities between sectors and may explain both the size effect of defence expenditure
and the externality effect as well as factor productivity differentials. At the same time, the
model needs relatively less data which are generally a major problem for many developing
countries. The other advantage of this model 1s that 1t describes the supply constraints
which are mmportant for developing countries such as Turkey. Skilled worker and

investment are a major constraint for developing countries. The next section reviews some

important supply side models”.

Biswas and Ram (1986) paper was the first comprehensive paper analysing defence-growth
relationships using Feder type supply side model. The purpose of the paper was to decide
whether defence sectors generate any externalities to the civilian sector and whether relative
productivity differs significantly across defence and civihan sectors. The Feder model

cxtended two sectors (defence and civilian) using data for the period 1960-70 and 1970-77

The other important supply side (Feder type) studies are provided in Appendix 2.1.
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with a large sample of LDCs and the sample countries were separated into low income and
middle income countries, because they thought that the effect of defence spending depended
on a country's income. In contrast to the Ram(1986) study, the government sector was
replaced with the defence sector. It is assumed there are two sectors in the economy: they
are the detence (M) and the civilian sectors (C). It is further assumed there are only two
mnputs for each sector, labour(L) and capital(K). Marginal productivity of labour and capital
may difter across the two sectors and there is an externality effect from the defence sector
to the civilian sector. For two sectors the production equations are: C =C(L.. K_, M) and
M = M(L,,, K,,) where the lowercase subscripts (¢, m) show sectoral inputs. Total labour
and capital inputs are:

L B L(' T LHl (2'4)

K=K *K, (2.5)

The final forms of the model:

I [ 8 . M
Y=a—+P(L)+ +C | M— 2.6

With separate externality ettects:

Y:aiﬂ}([:) +( 0 —8) '_ALE)M (2.7)
Y [ +0 Y

Where, the dot represents rate of growth for labour, output and defence burden, I/Y 1s ratio
of investment to the total output. M/Y 1s ratio of detence spending to the total output. a 1s
the elasticity of output with respect to I/Y and P is the same tor labour. Cm shows the
cxternality effect ot detence output on the civilian sector and ¢ denotes the relative factor

productivity diffcrence between the two sectors. Using the second equation, the externality
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ctfect can be estimated separately. After the estimation, they concluded that defence
spending has no effect on growth. In the words of Biswas and Ram, “military expenditures
neitner help nor hurt economic growth in the LDCs to any significant extent ' (Biswas and
Ram 1986 pp: 370). The results did not show significant factor productivity differences
across the defence and civilian sectors and externality effects, because the study used a large
sample and the sample countries were not homogeneous. Even though they divided the
countries mto low income and middle income, the countries still might have large
differences, so giving possibly misleading results (see Table 2.1).

Table 2.1. Empirical Results of Biswas and Ram (1986) Study

Full sample (). 19** |15 ().55 -0.01 ().45
(4.39) (4.03) (1.03) (-0.44)

[.ow income 0.19* [ O5** ().69 0.05 0.52

[.LDCs (1.85) (2.96) (1.10) (0.06)

Middle mncome 0. 15** ().96** -3.41 -0.01 ().38

[LDCs (2.79) (3.00) (-0.79)

(-0.01)
Full sample ().21** ().94** ().78 0.02
(4.61) (2.97) (1.04) (0.87)

[Low income 0.02 2.96%% ().53 -0.01 0.36

[LDCs (0.17) (2.49) (1.17) (0.06)

Middle income ().27** ().71*% 2.78 0.05 0.51
[LDCs (4.79) (2.23) (0.55)

(1.46)

Note: The dot represents rate of growth for labour. output and detence burden, 1/Y is ratio of investment to
the total output, M/Y is ratio of detence spending to the total output. o denotes the relative factor

productivity difference between two sectors. t statistics are in parentheses.

* Significant at the 10% level
** Significant at the 3% level

(.48

Alexander’s (1990) paper was the most elaborate representation of the Feder-Ram model
with four sectors, namely. a defence sector. a non-defence sector. an export sector and a

private scctor (Sandler & Hartley 1995). The author assumed that the sectors are mutually

-14-




Chapter 2: A Review of the Literature and the Data

“exclusive” and “‘exhaustive’” with respect to output. Factor productivity varies across
sectors. The government sector provides positive externalities for all other scctors. The
scctors G (government sector. X (export sector) and D (defence sector) all generate
externality effects directly on N (rest of the economy) and G also generates externality

etfects on D and X. The production function can be written as:

G=G(K, L) (2.8)
D=DK, L, G) (2.9)
X=X(K. L) (2.10)
N=NK .L,G.D,X (2.11)

where lower cases indicate sector mputs (eg, K, indicates capital employed in export
sector). Total output Y 1s:

Y=G+X+D+N (2.12)

and the statistical form of the equation 1s:

— ) —t. —t+t (. ——1+( ——1t( —— 2.13
y 'y ‘L ‘GY *XY °DD (2.13)

Where Y/Y is the real economic growth rate, /Y is investment ratio, L/L is labour force

growth rate, (G/G)(G/Y) is government sector growth rate which is multiplied by

gsovernment/GDP ratio: (X/X)(X/Y) is an export growth rate which is multiplied by

cxport/GDP ratio: and (D/D)(D/D) is defence spending growth rate which is multiplied by

the defence burden. The results showed that government and export sector variables have
a positive and statistically significant impact on economic growth but the effect for the

defence variable was msignificant (sce Table 2.2). Thercfore. Alexander concluded that the
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eltect of defence spending is neutral on the rest of the economy. Also. the externality effect
ot the defence sector was not significant. On the other hand, the non-defence public sector
Can provide positive externalities for the other three sectors. The study was criticised by
Ram(1995) because the model does not include any external effect of defence on exports
or of exports on defence or of defence on the government sector (Ram 1995). Macnair et
al.(1995) also criticised Alexander’s work under five criteria. It is best in their own words:
. first he never established the stationarity of the macroeconomic aggregates due to
limited degrees of freedom, second Alexander did not test among alternatives pooling
techniques to ascertain the most appropriate error structure, third he did not account for
any allies defence spillins that could have an impact on the supply side, fourth Alexander
pooled over a rather diverse group of developed nations. Fifth his results that investment
was a negative and insignificant influence on growth is counter-intuitive and against most
therotical paradigms...” (Macnair et. al. 1995, pp:848).

Table 2.2. Empirical Results of Alexander (1990) Study

T w [ i [wown ] somom [wmon] v

0.05 | 0.90%+ 0.32%%%
sk

Where }}/ Y is real economic growth rate. [/Y is investment ratio, L/L 1S labour force growth rate
(G/G)(GY) is government sector growth rate is multiplied by government/GDP ratio, (G/G)(G/Y) is

Stat1Stics

an export growth rate is multiplied by export/GDP ratio and ( D/ D)(D/D) 1s detence spending growth rate

1s multiplied by defence burden
* Significant at the 10% level
** Significant at the 5% level
*¥x Significant at the 1% level

Huang and Mintz (1990) cxamined defence-growth relationships using US data for the

period of 1952-88. They mainly tocussed on the multi-collinearity problem. To avoid that

-16-




Chapter 2: A Review of the Literature and the Data

problem, the authors employed ridge regression estimation method in the model. It
included three sectors (defence. public and civilian sectors). Using the ridge regression
method improved the interpretation of results. However, their findings showed defence

spending has no significant effect on economic growth (see Table 2.3).

Table 2.3. Empirical Results of Huang and Mintz (1990) Study
R 2
estunates
standard 0.32 .33 0.58 (.23
EITOrS

estimates | |
standard 0.19 .19 0.53 0.21
errors

Where /Y is investment ratio, [ /], is labour force growth rate, NM/Y is non-defence government sector

GDP ratio, M/ Y is defence sector GDP ratio.

* Significant at the 5% level
** The estimate to standard error ratio exceeds 2.50

Ward, Davis, Penubarti, Rajmira, and Cochran (1991) paper 1s case study of detence-
orowth relationships for India using time series data for 1950-87 with two sector model.
India is one of the a few countries in developing worlds that produces most of its own
military equipment. However, the production 1s mostly undertaken by the government.
India spends around 3.5 per cent of its GNP on defence. The authors analysed Indian
defence-growth relationships under the Feder-Ram model. It includes two sectors as (C)
civilian sector and (G) government sector:

C=FK_. L. G) (2.14)

G=G(K,. L) (2.15)

Where K is capital and L 18 Tabour and lower case refer to the civilian and government
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sectors, respectively. In the above equation G shows externalities on the civilian sector.

The final form of the model was:

. ) 0, .M 0 . N
Y=o +o [ +p—L+ -0 | M+6 —Y+ — -0 [N+ —+
0 ] BL 1 +6 m m G 1+6n n nG € (216)

n

In this equation, o, 1s constant and o, 1s investment share, the third part of the equation
denotes the changes in labour, fourth part is the size effect of defence spending, the fifth part
1$ the size effect of non-defence government spending and final part is the externality effect
of non-detence spending. The model provides the identification of size effects, externality
effect and the relative marginal productivity of defence and non-defence government
spending programs. The results of the empirical casc study were a positive impact of
defence spending on growth, a negative impact of labour, a positive size etfect of defence
spending, a negative the size etfect of non-government spending and a negative externality
cifect for defence spending (equation 2.16). The tactor productivity effect for defence

spending was negative. This 1s an important case study from the developing country (see

Table 2.4).
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Table 2.4. Empirical Results of Ward ef al. (1991) Study

Parameter Estimate Parabolic
error

el w

Where 1 is investment function. (Y/L)L denotes the changes
In labour, M s the size effect of defence spending. and
(M/S)Y is the externality effect of defence spending. N is
the size etfect of non-defence government spending and
(N/S)Y is the externality effect of non-defence spending.

Ward and Davis (1992) analysed economic growth and defence spending using US data
for 1945-90). Time series estimation method was employed on the three sector Feder-Ram

model. They did some simulations predicting future US detence expenditure. The three

sector model included civihian, government and defence sectors. The model considers

externality and productivity effects. The government sector spreads externalities to the

civilian sector. Ward and Davis growth equation 1s:

0 M M 0, G . N
29 | —+6 —+ ——-0 | =+6 —

1+6 Y "G

11

Y represents national income. [ is investment, L 1s labour, 0 1s externality of government (G)
and civilian (C) sector on growth and the factor productivity differential is 0. The model
was applied to the US. The results of the OLS estimates ot equation showed that defence
spending has negative size ettect on GNP but. on the other hand, defence spending has a

positive externality eftect. Overall, the effect of defence spending 1s negative on economic
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growth because the size of the positive externalities of defence spending 1s very small (see

Table 2.5).

Table 2.5. Empirical Results of Ward and Davis (1992) Study

Investment | Labour Defence
2.99

* Significant at the 10% level
** Significant at the 5% level

Mueller and Atesoglu (1993) discussed defence spending and economic growth under the
effect of technological change. The research methodology 1s based on the multi-sectoral
neoclassical production function approach. The study includes two sectors (defence and
civilian) with technological aspects. Single equation estimates derived that defence sector
provides externalities to the civilian sector. Using US data the study covers 1948-90. It s
assumed that the civilian sector may benefit from favourable spillovers from the defence

sector like technological inventions. The aggregate production functions are:

D=A(n.F(L K (2.18)
C=B(t).G(L K .D) (2.19)

In the equation, D represents defence sector output, C 1s civilian output and A(t) and B(t)
sive Hicks ncutral technical change in the respective sectors. F and G are the marginal
product of labour and capital in two sectors. L and K are labour mput and capital input
sectors. respectively. Then total output (Q) will be Q=D+C. Technical change of the
defence sector may not be the same as in the civihian sector. However, 1t 1s assumed that

they arc proportional to cach other according to A(t)/B(t)=1-¢. where ¢ 1s the technological
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Change proportionality factor. The final form of estimation equation is:

d dL __dK __dD .. D
6Q:)\,+E/T+E e o= (2.20)

‘K ‘D O
where dQ/Q, dK/K and dL/L are economic growth, capital growth and employment growth,

respectively; 6 1s a constant and A is the average rate of technological progress. The

clasticities(e1, €k, €4,) are:

e, =€ "’GI—Q— (2.21)
i~ K
Ek:C) }IGkE (2.22)
. D
e =(0+¢ )"Gd)———- (2.23)

¢

where e represents technological change function.

With consideration of technological change, the empirical results showed that detence
spending has a significant positive effect on the economic growth. On the other hand, the
externality effect of defence spending on economic growth was msignificant. Positive eftect
occurs due to difference in marginal productivity of labour and capital in civilian and detence
sectors (6#0) and the differences of technological change (¢#0) 1n the two sectors may

create positive effects (sce Table 2.6).
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Table 2.6. Empirical Results of Atesoglu and Mueller (1993) Study

Defence R- DW
externality
o

Investment | Labour | Defence Size

0.65%* |  0.37* 1.08%* -(0.03

Coefficient

t statistics 7.44 3.11 3.93 -1.05

* Significant at the 10% level
*% Significant at the 3% level

Macnair, Murdoch, Pi and Sandler (1995) paper employed multiple observations 1n a
pooled cross section, time series for 10 NATO countries. They exclude the export sector
because they assumed an export sector is not so different from other sectors for developed
countries. The study, of course, considered externalities which arise from the non-defence

sovernment sector and defence sector and also defence spill-ins from allies to civihan

sectors. The production function used 1s:

N=N(K , L) (2.24)
D=D(K, L, N, D) (2.25)
C=C(K ., L, N, D, D) (2.26)

where. N denotes non-defence government sector output, D 1s detence sector, D is defence
spilling from a nation’s allies and C is civilian output. Defence spill-in 1s measured as the
sum of its allies real defence spending so that total output will be Y=N+D+C. The study
was very comprehensive in that they employed a variety of error component specitications
that included fixed effects. one way random effects and two way random effects. The results
of the study showed that defence spending has a positive impact on economic growth. On

the other hand. defence spill-in had a small negative influence (see Table 2.7).

)
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Table 2.7. Empirical Results of Macnair et al. (1995) Study

Defence Defence Adjusted
defence spillins R-

Z.
O
7

Investment | Labour

().14**

Coefficient ().4()

t statistics 6.22

* Significant at the 10% level
** Significant at the 5% level

1.07 3.39

Overall evaluation: The bulk of the supply side studies mainly showed that defence had no
significant 1mpact on economic growth or a small positive impact. These findings are
consistent despite the different sample size, different time periods and different estimating
procedures. When the externality effect is considered. the majority of studies found positive
externalities from defence. The main advantage of this model is that it describes the supply
constraints which are important for developing countries such as Turkey. The findings of
these studies are summarised in Table 2.8.

Table 2.8. Summary of Previous Studies Using Feder Models

Method

Two sectors,
OLS

Effect of

defence size (0)
(0)
(V)

externality (7)

Author(s)

Biswas & 1960-70 &197(0)-
Ram (1986) |77, 58 LDCs

Sample Period Sign

externality

[974-1985 Four sectors. defence size
0 DCs OLS

Alexander
(1990)

Huang & 1952-1988 Three sectors detfence size
Mintz (1990) | US OLS & ORR externality (7)
Ward et al. 195()-1987 Three sectors defence size

(1991) India NLS

A~
|
—

externality

Ward & 1945-199() Three sectors defence size
Davis (1992) | US OLS

Vo N
+ 1
~ | =

externality

G

1948-1990
US

O

defence size

Two sectors with

Mueller &

Atesoglu
(1993)

technological
change, OLS

Macnair et 1951-1988. 10 Three sectors, defence size
al. (1995) NATO countries | pooled externality
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2.4. Demand and Supply Side (Deger Type) Studies

Detfence spending may have growth promoting effects through supply side factors (such as
technology spin-off, positive externalities from an infrastructure, human capital etc.). Also
defence spending may affect economic growth (positive or negative) through demand side
factors (such as the crowding-out of investment, exports, health spending or infrastructural
improvement, efc.). Therefore, when one analyses defence-growth relationships. both
supply side and demand side factors of economic growth should be considered. Supply side
models tend to have positive impact of defence spending on economic growth, while
demand side factors tend to have negative effects through crowding out of investment. To
obtain more accurate answers, investigation of defence-growth relationships should include

both demand side and supply side influences (Sandler and Hartley, 1995).

In the defence-growth hiterature. a few studies comprised demand and supply factors of
cconomic growth. They all estimate very similar multi-equation models and hypothesised
possible positive direct effect of defence spending on growth through Keynesian demand
stumulation and other spin-off effects, and negative indirect etfect through reducing savings
or investment. They all include either three or four equations as growth, savings or

investment ratio, trade balance ratio and defence burden using either three stage least

squares (3SLS) or two stage least squares (25LS) method.

Deger and Sen (1983). Deger and Smith (1983)and Deger (1986a, 1986b) estimated
defence growth relationships by 3SLS on data for 50 LDCs over the period 1965-1973.
Although the four studics used the same samples and the same sample period, their empirical

models were slightly ditferent. Other than these studies, Lebovic and Ishaq (1987). Scheetz

24.-



Chapter 2: A Review of the Literature and the Data

(1991) and Roux (1996) employed multi-equation models with different sample and sample

UMNVERSITY
- "ORK
| ;.iL.iI‘:L;j‘HY

—

period and slightly different equations.

Deger and Sen (1983) simultaneous equation model is described by the following equations:

GDP growth =a,+a (Investment/GDP) +a,(Defence spending/GDP) +
a,(GDP) +a (Population growth) +a(Net foreign (2.27)
capital transfers)

Investment/GDP =b,+ ,(GDP growth) +b,(Change on GDP) +
b,(Defence spending/GDP) + (2.28)
b, (Net foreign -capital transfers)

Defence spending/GDP =c,+c (GDP) +c,(Per capita income at the PPP

exchange rate minus PCI at the official
rate) +c (Population) +c (Oil producer

dummy) +c (War dummy)

(2.29)

Defence spending may divert resources available for capital formation thus lower growth
and an increase in defence burden may decrease (or incrcase) the amount of saving and also
defence spending may have modernisation and spin-off etfects. Theretore, the growth
equation 2.27 includes investment shares (from any standard growth model), detence
burdens (representing resource allocation and spin-oft effects) and capital inflow trom
abroad but it does not represent human capital. Equation 2.28 for mvestment includes
srowth (due to simultaneity), increments in output (accelerator), foreign capital and detence
burden representing mobilisation effect. An increase in detence spending may decrease (or
increase) the amount of investable resources. In the final equation 2.29, the defence burden
is determined as a function of ncome and population (due to public goods nature of detence
spending). In the equation. the difference between per capita income at purchasing power

parity and official rates (INTEG) attempts to measure the degree of integration of economic
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activity from the rest of the world. Deger and Sen (1983) sample of 50 countries include
ol producer countries and some countries were at war. Therefore, the equation includes
o1 producer and war dummy variables. They concluded that defence spending has positive
direct and negative indirect effects (through investment) and the overall effects of defence
spending were estimated to be negative (see Table 2.9).

Table 2.9. Empirical Results of Deger and Sen (1983) Study

AY/Y (Growth equation) I/Y (Investment equation) M/Y (Defence equation

Variables Coefficient Variables Coefficient Variables Coefficient

Constant -9.63 (-1.50) || Constant 14.17 (10.08) | Constant 3.69 (5.59)

0.83 (1.84) | AY/Y 0.54 (2.75) 0.18 (3.25)

0.20 (0.98) 0.03 (4.42) 0.30 (-2.82)

-0.13 (-0.776) -0.35 (-2.75) 0.01 (0.37)

4.99 (5.19)

AP/P 0.39 (0.63) (.33 (3.83)

w,
b

FC -0.28 (-2.09) 13.33 (15.63)

t statistics 1n parenthesis
AY/Y: Average an annual growth rate of real GDP; I/Y: Investment shares in GDP; M/Y: Detence burden,;

Y: Income (GDP): AY: Increments in national income; AP/P: Growth rate of population; FC:Net foreign
capital transfers; INTEG: The difference between per capita income measured at PPP and official exchange
rate values; P: population; D1: Dummy variable for oil producing countries with balance of payments

surplus; D2: Dummy variable of war economies

Y | emes
wy | osen
e | wmew

<
2

Deger and Sen (1983) study 1s important because it analysed the two sides (demand and
supply) and also employed relatively sophisticated econometric tests. Theretfore, it avoided
the problem of simultaneity bias. However, it has some weaknesses that the theoretical
derivation of the models is not always clear and some variables seem ad hoc (Sandler and
Hartley, 1995). Population growth is not a very good proxy for labour productivity. The
cstimation techniques are very sensitive to specification error. The other shortcoming from
this paper is that dummy variables in the equation are very crude proxies<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>