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ABSTRACT

The theory of international trade has often considered the factors that have an impact on trade flows basically in terms of labour cost and ‘price’. However, the recent literature on this issue gives more attention to the other elements such as R&D and technology which can be described as ‘non-price’ factors.  The change in commodity structure of international trade in recent years may provide an answer for this fundamental shift in the economic thought. The increase in proportion of high-tech goods traded in last decades made it rather difficult to explain international trade flows just in terms of cost of production.  The objective of the present work is to examine the impact of both ‘price’ and ‘non-price’ factors that determine the structure of Turkey-EU trade where the difference in factor endowment of trading partners is quite large.  The motivation behind the work is to provide some insight to the possible effects of Turkey’s accession to the EU.

ÖZET

Uluslararası ticaret teorisi ticaret akımları üzerinde etkili olan faktörleri çoğunlukla temel olarak emek maliyeti ve ‘fiyat’ açısından ele almıştır. Fakat yeni literatür ‘fiyat-dışı’ faktörler olarak tanımlanabilecek AR-GE ve teknoloji gibi diğer faktörlere daha fazla önem verir. Uluslararası ticaretin ürün yapısındaki son yıllarda ortaya çıkan değişim iktisadi düşüncedeki bu önemli farklılaşmaya bir cevap verebilir. Son dönemlerde ticareti yapılan ileri teknoloji ürünlerinin oranındaki artış uluslararası ticaret akımlarını sadece üretim maliyeti ile açıklamayı oldukça zorlaştırdı. Bu çalışmanın amacı ticari ortaklar arasındaki faktör donanımları farkının çok büyük olduğu Türkiye-AB ticaretinin yapısını belirleyen ‘fiyat’ ve ‘fiyat-dışı’ faktörleri birlikte incelemektir. Çalışmanın gerisindeki motivasyon Türkiye’nin muhtemel AB üyeliğinin etkilerine ışık tutkmaktır.   

1.- Introduction

This paper studies the determinants of Turkey-EU trade at both the aggregate and disaggregate levels. The goal of the paper is to identify the impacts of non-price competitiveness (R&D and technology) and price competitiveness (labour cost) on Turkey-EU trade.

The behaviour of foreign trade flows has been subject to many empirical investigations. The underlying traditional theoretical framework for the determination of trade volumes is one from consumer demand theory: income and prices are the explanatory variables which are generally put forward for the determination of trade flows.  Unfortunately, empirical studies show that price effects appear to be rather weak (for instance, Bairam (1988). Since data suggest that changes in trade shares are not associated with major terms of trade disturbances, it seems necessary to search for an alternative explanation. This is possibly along the lines of the new international trade literature (see Krugman,1989; Helpman, 1990). This literature stresses the fact that prices and other factors, reflecting the diversity and the quality of products supplied by aggregate producers, are joint determinants of market shares.

In parallel, the relation between international trade flows and technological performance has long received attention. Yet, as Owen and Loeff (1989) have noticed, it is quite surprising that until recently the empirical research has focused almost exclusively on inter-industry analysis for single countries. Actually, an immense literature (e.g. Spencer and Brander 1983; Krugman, 1983) underscores the basic insight that strategic R&D rivalry between countries can be crucial for explaining the evolution of trade flows. 

Related themes are present in the post-Keynesian literature [Thirlwall, (1979) and  Kaldor, (1981)] where the emphasis lies on non-price factors of competitiveness. Neo-technology [Soete, (1987)] or ‘evolutionary’ approaches to technological change and growth [Dosi et al., (1990); Amendola et al., (1993); Verspagen, (1993); and Fagerberg (1997)] also stress that international technological differences can provide a basis for trade, which is treated as a dynamic process of competition.

Given the theoretical arguments above, the aim of this paper is to provide an empirical analysis of the determinants of Turkey’s exports to the EU at both aggregated and disaggregated levels, taking account of international differences in price and non-price factors. The main motivation for the analysis of non-price factors is the fact that empirical work has predominantly focused on the determinants of trade flows between developed countries and the role of non-price factors in explaining developing countries’ trade patterns have hardly been examined
. 

The paper is organised as follows. Section 2 develops an empirical framework for modelling the determinants of Turkey-EU trade. Section 3 presents the empirical results for 24 Turkish industries (more specifically,17 low-tech and 7 high-tech) over the period 1967-1990. Section 4 gives an overall evaluation on wages and productivity in Turkey. Finally, section 5 draws some conclusions.

2.- A Model of International Trade

2.1.- Modelling the relation between technology and trade

Empirically, analysts have tried to highlight the relation between competitiveness and technology by regressing a measure of trade performance on a technology variable and other variables that were considered relevant for the analysis. Generally, the basic functional relation is the following:




X = f (T, O)                                                                                            (1)

where  X is a measure of export performance, T is a technology proxy, and O  is a set of other variables
. 

The technology variables used in these analyses can be divided into technology- input and technology output measures (Soete, 1981). Among the former, the most popular choice is R&D spending, but scientific personnel has also been used. Technology-output measures include patent-based measures (Soete, 1981). Innovation counts (Greenhalgh, 1990; Greenhalgh et al, 1994); and various measures of productivity (Milberg, 1991; Wolff, 1995, 1996)
. Composite measures combining two or more of these alternatives have also been suggested (Aquino,1981; Fagerberg, 1988)
.

Taking into account both price and non-price factors, Fagerberg (1997) formulates the general relation in Equation (1) as the following:


X= f ( WAGE,  RD,  INV, HOME )                                                                              (2)

where  X  is exports, WAGE  is labour cost per worker,  RD  is  direct R&D
 , INV  is gross fixed capital formation,  HOME  is domestic demand (measured as production + imports - exports).

In Equation (2), WAGE  reflects the influence of price (or cost) competitiveness. The second variable, RD, is the technological variable and presents the direct effect of innovation on competitiveness. As mentioned before, R&D expenditure and/or patents are the most commonly used proxies for the technological variable. The third variable, INV, is the ratio of investment to value added (or production) and accounts for indirect non-price factors related to technological innovation. For instance, learning by doing effects, and imitation ability can be thought to be represented in this variable, but so also are effects related to embodiment of innovations in new capital. Finally the fourth variable, HOME, is included to allow for an impact of market size
 on competitiveness, consistent with some of the suggestions of  “new trade theory”  (the ‘home market effect’)
.    

The expectations for the signs of the variables are as follows. For unit labour cost (WAGE), the expected sign on the parameters is a little ambiguous. From the point of view of production costs, we would expect high wages to lead to low relative competitiveness, and hence that the parameter would be negative in the estimation. However, as high wages might also be connected to high skill levels, low wages might also be connected to low competitiveness. It may therefore be the case that the exact expectation on the sign of the wage variable differs between sectors. In sectors with high-skill requirements, the sign might be positive, while in sectors where labour input has a low-skill level, the sign is expected to be negative. Nevertheless, since each variable is compared to averages, the general expectation is a negative sign. For RD, INV and HOME, a positive sign is expected since these variables represent the positive factors affecting non-price competitiveness.

2.2.- Concluding Remarks on Impact of Technology on Trade

The notion of the international competitiveness of a country has attracted much attention lately though it is rather difficult to formulate a clear definition of the concept. A consensus definition of international competitiveness might perhaps be that it reflects the ability of a country to secure a high standard of living for its citizens, relative to the citizens of other countries, both in the short and long term. At the same time, it is usually assumed that the concept is related to trade. This is perhaps not so controversial in itself; what is at stake is rather the direction of causality. A number of arguments have been considered, focusing on the demand as well as on the supply side. While growth obviously affects trade, there are also good reasons to assume a feedback from trade on growth, i.e. that causation goes both ways. Thus, it makes considerable sense to look at indicators reflecting both income (or productivity) and trade when assessing international competitiveness.

Regarding the impact of non-price variables on trade, three central findings may be noted. First, R&D and innovation play an important role in many industries, and not only in those that are commonly regarded as high-tech (although the impact is perhaps more pronounced in the latter). Second, in some ‘very high-tech’ industries, competitiveness seems to be strongly affected by the size of the domestic market. This is true for aerospace, but may also apply to other industries. Thus, while R&D and innovation may be important for competitiveness in both large and small countries, the latter should be careful not to use the specialisation pattern of the former as a kind of yardstick of success. Third, R&D does not only matter for the firm or sector of origin, but spills over to other firms and sectors, and these spillovers are at least as important as the direct effects.

3.- An Empirical Model of Turkey’s Exports to the EU

3.1- General Remarks

In order to assess the impact of price and non-price factors on trade, in what follows we shall introduce a model of Turkey’s foreign trade with the EU at a disaggregated level, in the way which is put forward by the new theory on international trade. Both cross sectional and time-series specifications shall be employed to examine the link between exports and wages, investment and home market for 24 industries (17 low-tech and 7 high-tech) for the period 1967-1990. Consistent with Fagerberg (1997) and Soete ( 1981), to examine the effects of price competitiveness I shall use relative wages per worker. For non-price factors, since data on R&D expenditure and patents were not available for Turkey, only the indirect effect of technology (captured by gross fixed capital formation; investment) shall be examined. As discussed before, the investment variable indicates the ability to imitate and learning by doing skills. To account for the size of market, a home demand variable is introduced to the model
. In order to analyse the effect of Turkey’s 1980 liberalisation program on its trade, a shift  dummy variable is added. The models to be estimated are as follows;


i.         Xit = (i0 + (i1WAGEit                                                                                           (4)

          ii.        Xit = (i0 + (i1WAGEit + (i2INVit                                                                            (5)     

          iii.       Xit = (i0 + (i1WAGEit + (i2INVit + (i3HOMEit                                                       (6)

          iv.      Xit = (i0 + (i1WAGEit + (i2INVit + (i3HOMEit  + (i4D80                                                             (7)

where  Xit  is Turkey’s exports of industry  i  to the EU in period  t ;   WAGEit  is the relative (Turkey / EU12 average) wage per worker in industry  i  in period  t  ;  INVit  is the relative investment (measured as ‘gross fixed capital formation / value added’) in industry  i in period  t  ;  HOMEit  is the home demand ( measured as ‘production + imports - exports’) for industry  i  in period  t ;  and  D80  is the time dummy variable to account for Turkey’s 1980 trade liberalisation program. Because the models in Equations (4-7) are in log-linear form, the coefficients of the variables are elasticities. All variables are measured in current prices in a common currency (US dollars).

The data for trade at a disaggegated level were obtained from the OECD  (International Trade by Commodities Statistics, ITCS, Rev.2) and the data for the other industry specific variables were acquired from the UNIDO (Industrial Statistics Database, 1997, 3-Digit, ISIC). 

3.2.- Empirical Results

3.2.1.- The Aggregate Analysis of the Low and High-Tech Industries
Table 1 presents the OLS estimates of the models given in Equations (4-7) over the period 1967-1990 by using pooled time series data. The industries were classified as low-tech  and high-tech industries according to their R&D intensities using the criteria employed by the OECD
.  

Table 1 first indicates that goodness of fit (measured by adjusted R2; 
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2)  improves significantly with the addition of the HOME variable while the investment variable; INV, does not appear to improve the explanatory power of the models in all cases. However, one might expect to have a higher 
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2  in time series analysis. The reason for this may be the absence of variables to account for the impact of natural resources and/or technology on trade. The latter could be captured by R&D expenditure and/or patents, however, data for these variables was not available for Turkey.

TABLE 1:

Pooled time series analysis, Determinants of Turkeys’ Exports to the EU

	Dependent  Var.

Logged Exports
	Constant
	Relative 

Wages
	Relative 

Capital Form.
	Home

Demand
	Time

Dummy
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2
	D-W

	Low-Tech

Industries
	
	
	
	
	
	
	

	Model  i
	4.3694

(11.017)
	-2.8467*
(-9.0164)
	
	
	
	.16478
	.27063

	Model  ii
	4.2982

(10.843)
	-2.8987*
(-9.1912)
	-3.1384

(-1.1038)
	
	
	.17177
	.27162

	Model  iii
	-24.1620

(-18.160)
	-1.5713*
(-7.0689)
	.38882

(1.635)
	1.5359*
(21.841)
	
	.61929
	.40806

	Model  iv
	-23.5081

(-16.473)
	-1.2973*
(-4.1753)
	.39726

(1.3384)
	1.5087*
(20.524)
	.42002

(1.2611)
	.61984
	.40170

	Med&High-Tech Indust.
	
	
	
	
	
	
	

	Model  i
	1.6206

(2.6845)
	-4.0819*
(-8.3320)
	
	
	
	.29063
	.38460

	Model  ii
	1.6322

(2.7306)
	-4.1923*
(-8.5913)
	-.68030*
(-2.0799)
	
	
	.30457
	.38805

	Model  iii
	-21.3669

(-10.904)
	-3.3627*
(-9.2589)
	-.14823

(-.60984)
	1.2199*
(12.040)
	
	.62862
	.50368

	Model  iv
	-15.3663

(-6.9594)
	-1.0824**
(-1.8749)
	.043523

(.18838)
	.98004*
(9.1738)
	2.7552*
(4.8889)
	.63592
	.49813

	All Industries

(Low+Med&high)
	
	
	
	
	
	
	

	Model  i
	3.6293

(10.701)
	-3.1491*
(-11.599)
	
	
	
	.18848
	.28963

	Model  ii
	3.5623

(10.565)
	-3.2199*
(-11.912)
	-.43012

(-1.1724)
	
	
	.20110
	.29373

	Model  iii
	-22.8948

(-19.577)
	-2.0561*
(-10.235)
	.20739

(.8058)
	1.4212*
(23.127)
	
	.58642
	.37825

	Model  iv
	-22.3042

(-18.709)
	-1.8567*
(-8.5317)
	.21868

(.6631)
	1.3958*
(22.448)
	.27695*
(2.3315)
	.58961
	.39363


                     Notes: All variables are in logs. Figures in parentheses are t-statistics.  * Significant at the5 % level . ** Significant at the 10 % level.

Secondly, it is clear from Table 1 that cost competitiveness (proxied by wages per worker) is an important determinant of exports for both low-tech and high-tech industries and that, as one might expect, its impact on trade is greater in low-tech industries ( indicated by the magnitude of its coefficient). 

Thirdly, the investment variable (measured by the ratio of gross fixed capital formation to value added) does not seem to have a significant impact on competitiveness in all but one case (for high-tech industries). Fourthly, the size of the home market appears to be as important as wages in determining Turkey’s exports especially in the case of low-tech industries. Finally,  Turkey’s 1980 trade liberalisation program ( captured by the time dummy variable) seems to have a positive impact on trade in all cases, especially in the case of high-tech industries.

Table 2 below presents the correlation between the dependent variable, logged exports; LEX,  and the other variables used in the regression analysis. 

TABLE 2:

Estimated Correlation Matrix of Variables.

	Dependent variable

Logged Exports,   LEX
	Relative Wages

LRWAGE
	Relative Investment

LRINV
	Home Market

LHOME

	Low-tech Industries
	-.40845
	-.062639
	.74409

	Medium-High Industries
	-.54303
	-.074381
	.66603

	All industries
	-.43577
	-.081870
	.70998


It is clear from Table 2 that, as one might expect, there is a negative correlation between trade performance and relative wages. However, interestingly, the link between the exports and the relative wages appears to be stronger in medium and high-tech industries.  The strong relation between exports and relative wages in medium and high-tech industries can be explained by the existence of Turkey’s traditional exports in this category (for example, textiles and wearing apparel) for which cost competitiveness is clearly important. As suggested by the regression analysis in Table 1, the link between exports and home market is positive and very strong, especially for low-tech industries.  The correlation between exports and relative investment seems to very weak and negative, though one expects a positive relation. 

The results in Table 1 and 2 indicate that the cost competitiveness (or price factors) appear to have a significant impact on Turkey’s exports and its effect on medium and high-tech  industries is as important as in the case of low-tech industries. However, the effect of non-price factors -or in other words, the indirect effect of technology, proxied by physical  capital investment-  on trade flows seems to be insignificant in all cases.  This suggest that, similar to some other studies,  our results do not support the indirect effect of technology ( through learning by doing and ability to imitate)  on trade for Turkey’s exports to the EU. Nevertheless, this result may be due to the weakness of the proxy used to capture the indirect impact of technology
 on trade.  Home demand seems to be a crucial factor in explaining Turkey’s exports in all cases. Finally, our results suggest that Turkey’s 1980 trade liberalisation program had a positive impact on Turkey’s exports, especially in the case of medium and high-tech industries.

3.2.2.- Testing for slope homogeneity 

Following the pooled time series estimates of the industries in the sample, it is of interest to test the hypothesis that the coefficients of the explanatory variables in Table 1 are the same across all the industries. In terms of the coefficients of the Equation (7), the relevant null hypothesis (for relative wages, for instance)  is;


                   H0 :  (i1 = (1           for     i = 1, 24                                                                (8)

Table 3 below presents the Wald test results for the hypothesis that the given set of parameters are jointly equal. The results are given for each parameter and for low-tech and high-tech industries separately.

TABLE 3:

Wald Test results for homogeneity of variables

	
	Wald Test for the Hypothesis that the given set of Parameters are jointly equal: 
	P-Value

	Low-tech Industries
	
	

	ALL VARIABLES
	CHISQ(64)    =   2043.0304
	[0.00000]

	R.WAGE
	CHISQ(16)    =   130.28071
	[0.00000]

	R.INVESTMENT
	CHISQ(16)    =   87.394654
	[0.00000]

	HOME DEMAND
	CHISQ(16)    =   197.22932
	[0.00000]

	TIME DUMMY
	CHISQ(16)    =   178.62299
	[0.00000]

	High-tech Industries
	
	

	ALL VARIABLES
	CHISQ(24)    =   283.60503
	[0.00000]

	R.WAGE
	CHISQ(6)      =   21.708169
	[0.00137]

	R.INVESTMENT
	CHISQ(6)      =   10.372570
	[0.03460]

	HOME DEMAND
	CHISQ(6)      =   43.324525
	[0.00000]

	TIME DUMMY
	CHISQ(6)      =   71.162753
	[0.00000]


Table 3 indicates that in all cases the  probability (P) values in square parenthesis are smaller than [.05], therefore, we strongly reject the slope homogeneity hypothesis at  .5  per cent significance level. Considering the results of slope homogeneity tests above, in follows we examine the disaggregate analysis of the 24 industries in the sample over the same period.

3.3.- The Disaggregate analysis of 24 industries 

3.3.1.- The OLS estimates 

Following the analysis of factors determining Turkey’s exports at aggregate level in previous section, this section shall examine these factors at a disaggregate level for 24 industries using the Model (iv) in Equation (7) over the same period ,1967-1990. The OLS estimates of Model (iv) for each of the 24 industries is given in Table 4 and the summary of the results  is shown in Table 5. A number of interesting features emerge from these results:

a.-) The explanatory power of variables ( indicated by 
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2)  was poor especially for leather products, paper and petroleum refineries; where one might assume that ‘natural resource’ endowments play a crucial role
. Because no such variable was included in the model, this result should come as no surprise. 

b.-) Consistent with our previous results at aggregate level, the relative wages appear to be one of the main factors in determining Turkey’s exports for most of the industries considered. The relative wage variable was significant with expected negative sign for  almost all industries. In addition, significant results were obtained for all high-tech industries in the sample, such as machinery electric and scientific and professional equipment. 

In terms of the magnitude of relative wages’ impact on trade, among low-tech industries; leather products, footwear and furniture; and among high-tech industries; plastic products, machinery except electric, and transport equipment appear to have higher elasticities
. 

c.-) The investment variable, similar to the result obtained in aggregate analysis, fails to have a significant impact on Turkey’s exports for almost all industries. However, in the case of high-tech industries, it has the expected positive sign for all industries, except for rubber. This result is consistent with the theoretical arguments.

d.-) The home demand variable was significant for most industries with expected positive sign, and seems to have an important impact on trade. However, the magnitude of its effect does not appear to be as important as relative wages.

e.-) Turkey’s 1980 liberalisation program seems to have mixed effects on exports for  the industries in the sample. 

TABLE 4:

OLS Estimates, Determinants of Turkey’s exports to the EU,    1967-1990

	
	Constant
	Relative Wages
	Relative Capital Formati.
	Home

Market
	Time Dummy

1980
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	DW

	Food Products
	-14.4613

(-3.4630)
	-.3751**
(-1.7647)
	-.1490

(-1.1934)
	1.2002*
(6.7812)
	-.0630

(-.3489)
	.9207
	1.7600

	Beverages
	-27.8291

(-10.3865)
	-.49431**
(-2.0262)
	-.0808

(-.5770)
	1.7430*
(12.9244)
	-.4688

(-1.4993)
	.9259
	1.3423

	Tobacco
	-2.1979

(-.7935)
	-.2071

(-1.1392)
	-.1641

(-1.5038)
	.6004*
(4.2445)
	.4351

(1.6350)
	.7276
	1.8641

	Textiles 1
	-25.8020

(-9.5608)
	-1.1763*
(-5.2370)
	.1198

(.82997)
	1.6855*
(13.1179)
	-.5489*
(-2.9134)
	.9625
	1.7741

	Wearing app.
	-18.3385

(-3.7869)
	-.2571

(-.4938)
	-.0352

(-.1974)
	1.5567*
(5.7478)
	-.9626*
(-2.3119)
	.9420
	.89887

	Leather products
	-29.8863

(-1.4848)
	-5.5976*
(-2.9420)
	1.5863**
(1.9464)
	1.4271

(1.2816)
	-.8622

(-.5088)
	.4850
	2.1822

	Footwear
	-16.2637

(-2.2236)
	-4.9930*
(-4.3975)
	.1206

(.3721)
	.8663*
(2.1641)
	1.3057

(1.3627)
	.8367
	1.9303

	Wood products
	2.0113

(1.7975)
	-1.1375

(-.8970)
	-1.1307*
(-1.7501)
	.1461E-8

(.6521)
	3.0678*
(2.9899)
	.8117
	1.6443

	Furniture 1
	-36.3097

(-4.6095)
	-5.6022*
(-3.6513)
	-1.0899

(-1.6989)
	1.7944*
(3.5639)
	.0261

(.0255)
	.7927
	1.7245

	Paper 
	-27.8947

(-1.9763)
	-3.3031*
(-2.5079)
	-.3691

(-.6033)
	1.5280**
(2.0604)
	-2.5907**
(-1.7722)
	.4367
	1.0713

	Printing
	-20.1118

(-2.5406)
	-1.8766*
(-2.6823)
	-.3520

(-1.5795)
	1.2821*
(2.8777)
	-1.5102*
(-2.6799)
	.7914
	1.4248

	Petroleum ref.
	-9.4501

(-.6436)
	-2.3487**
(-1.9390)
	-.6978**
(-1.9707)
	.7419

(1.0407)
	-.4482

(-.33411)
	.5239


	.97806

	Pottery
	-26.5344

(-3.8360)
	-2.7415*
(-3.4572)
	-.6927**
(-1.7880)
	1.5565*
(3.9478)
	-.7543

(-.7951)
	.8101
	1.5096

	Glass 
	-26.4899

(-4.9823)
	-1.0639

(-1.4827)
	.10432

(.3864)
	1.6975*
(5.5844)
	.8864

(1.3766)
	.8522
	1.2376

	Iron and steel 1
	-18.0308

(-3.0888)
	-.9398**
(-1.8361)
	.5883*
(2.2130)
	1.2385*
(4.3094)
	.1817

(.4617)
	.8954
	2.3609

	Fabricated met.
	-28.0537

(-3.1195)
	-2.7090*
(-3.3948)
	.0061

(.0180)
	1.6444*
(3.4953)
	-.5159

(-.83882)
	.8922
	1.7948

	Other man. Pro.
	-5.7256

(-1.7779)
	-1.8365*
(-6.5954)
	.3203*
(2.3933)
	.6247*
(3.2126)
	1.0081*
(3.3236)
	.9364
	1.5452

	Rubber
	-33.3940

(-3.8972)
	-3.6655*
(-4.5157)
	-.0274

(-.0560)
	1.8532*
(4.1370)
	.3876

(.4774)
	.8369
	1.5161

	Plastic products
	-5.4942

(-.4766)
	-4.2073*
(-2.3178)
	.0522

(.0629)
	.2206

(.3411)
	2.8923*
(2.3618)
	.8429


	1.4076

	Non-fer. Met.1
	-6.4309

(-.9895)
	-1.2483**
(-1.7835)
	.2784

(.8273)
	.7061**
(2.0741)
	-.0860

(-.1319)
	.6442
	1.2802

	Mac. exc. Elect.
	-36.1839

(-5.3242)
	-4.2047*
(-3.8291)
	.4339

(.8551)
	1.8595*
(5.3349)
	-.7654

(-.8923)
	.8838
	1.6274

	Mac. Electric
	-19.1954

(-3.8493)
	-2.5439*
(-2.2386)
	.6004

(1.5161)
	1.1077*
(4.1106)
	1.4189**
(1.7835)
	.9118
	1.6537

	Transport equ.
	-34.5190

(-2.9904)
	-4.8382*
(-3.1139)
	-.5351

(-.54793)
	1.7484*
(2.9223)
	-.5634

(-.4171)
	.7204
	.96046

	Profes.&Scient.
	-5.0640

(-.9818)
	-2.6671*
(-3.3164)
	.4938

(1.7011)
	.2147

(.6580)
	2.7089*
(3.1879)
	.8122


	1.6420


                    Notes: 1 For the period 1970-1990.  All variables are in logs.

                    Figures in parentheses are t-statistics.  * Significant at the 5 % level . ** Significant at the 10 % level. 

TABLE 5:

Summary of OLS estimates, Determinants of Turkey’s exports to the EU,

	
	Relative

Wages
	Relative 

Capital

Formation
	Home

Market
	Time 

Dummy

	Food Products
	(
	(-)
	(
	(-)

	Beverages
	(
	(-)
	(
	(-)

	Tobacco
	(
	(-)
	(
	(

	Textiles
	(
	(
	(
	(  

	Wearing apparel
	(
	(-)
	(
	(  

	Leather products
	(
	(
	(
	(-)

	Footwear
	(
	(
	(
	(

	Wood products
	(
	( 
	(
	(

	Furniture
	(
	(-)
	(
	(

	Paper and products
	(
	(-)
	(
	(  

	Printing
	(
	(-)
	(
	( 

	Petroleum refineries
	(
	( 
	(
	(-)

	Pottery
	(
	(  
	(
	(-)

	Glass and products
	(
	(
	(
	(

	Iron and steel
	(
	(
	(
	(

	Fabricated metals
	(
	(
	(
	(-)

	Other manufac. prod.
	(
	(
	(
	(

	Rubber
	(
	(-)
	(
	(

	Plastic products
	(
	(
	(
	(

	Non-ferrous metals
	(
	(
	(
	(-)

	Machinery exc. Elect.
	(
	(
	(
	(-)

	Machinery  electric
	(
	(
	(
	(

	Transport equipment
	(
	(
	(
	(-)

	Profes.&scientific equ.
	(
	(
	(
	(


                      Notes:     “( : Significant , correct sign”;          “ (: significant, conflicting sign ” ;    

                                 “ ( : not significant, correct sign”;      “ (-): not significant, conflicting sign  ”.

3.3.2.- The SURE estimates 

Considering the major disturbance problems (e.g. serial correlation and heteroscedasticity) affecting single equation models in Table 4, in what follows we present the multiple equation SURE
 (seemingly unrelated regression equations) model results for the same 24 industries in Table 6 and the summary of the results are shown Table 7. The results from the SURE model appear to be similar to the OLS results and can summarised as follows;

a.-) The explanatory power of variables (indicated by R2)  was greater than that of OLS model, however, it was still poor for leather products, paper and petroleum refineries; where one might assume that ‘natural resource’ endowments play an important role.

b.-) Relative wages appear to be one of the main factors in determining Turkey’s exports for most of the industries considered. Though not as clear as the OLS results, the relative wage variable was significant with expected negative sign for the majority of industries including most high-tech industries in the sample.  The magnitude of relative wages’ impact on trade, compared to the OLS estimates, seems to be smaller in the SURE estimates, though, among low-tech industries; leather products, footwear and furniture; and among high-tech industries; plastic products, machinery except electric, and transport equipment appear to have higher elasticities.

c.-) The investment variable, similar to the OLS model results, fails to have a significant impact on Turkey’s exports for most industries. In the case of high-tech industries, this variables was significant for machinery except electric and professional and scientific equipment.

d.-) Consistent with the OLS results, the home demand variable was significant for most industries with expected positive sign, and seems to have an important impact on Turkey-EU trade. The size of the home market seems crucial especially for textiles, paper, rubber and machinery except electric.

e.-) Turkey’s 1980 liberalisation program seems to have mixed effects on exports for  the industries in the sample. 

TABLE 6:

SURE Estimates,   Determinants of Turkey’s exports to the EU,    1967-1990

	
	Constant
	Relative Wages
	Relative Capital Formati.
	Home

Market
	Time Dummy

1980
	
[image: image6.wmf]R

2
	DW

	Food Products
	-10.8102

(-4.95243)
	-.3996*
(-2.68754)
	-.0410

(-.6332)
	1.0507*
(10.9204)
	.913E-03

(.643E-02)
	.9305
	1.6437

	Beverages
	-27.2559

(-13.1107)
	-.4301*
(-2.5040)
	-.0883

(-1.1178)
	1.71662*
(16.3939)
	-.3407**
(-1.7365)
	.9378
	1.2861

	Tobacco
	-1.5396

(-.7627)
	-.1452

(-1.1886)
	-.2035*
(-3.9272)
	.5677*
(5.6809) 
	.5960*
(3.3100)
	.7704
	1.6666

	Textiles 1
	-38.6275

(-8.4415)
	-1.3544*
(-3.2238)
	-.0432

(-.2267)
	2.2689*
(10.1555)
	-1.2229*
(-3.6922)
	.9112
	.84182

	Wearing app.
	-26.7124

(-14.1629)
	.0852

(.3409)
	.2665*
(3.2836)
	1.9828*
(18.3524)
	-1.3377*
(-3.7692)
	.9648
	.65408

	Leather products
	-14.4380

(-1.7194)
	-4.0730*
(-4.1248)
	.1854

(.7645)
	.7485

(1.5450)
	-1.0210

(-1.3934)
	.5559
	1.3739

	Footwear
	-19.4416

(-4.3231)
	-4.2847*
(-8.0965)
	.0710

(.6272)
	1.0984*
(4.4225)
	.9035*
(1.9946)
	.8572
	1.4502

	Wood products
	-8.9761

(-1.5600)
	-.0566

(-.0836)
	-1.4018*
(-5.0916)
	.6565*
(2.1320)
	3.2044*
(5.3589)
	.8339
	1.6030

	Furniture 1
	-21.1823

(-4.3096)
	-3.8386*
(-3.9078)
	-.8130**
(-1.8983)
	1.1090*
(3.3514)
	1.3424

(1.4875)
	.7748
	1.0782

	Paper 
	-48.0082

(-4.2133)
	-2.1364*
(-2.3336)
	-.2345

(-.7422)
	2.5835*
(4.3329)
	-2.6560*
(-2.7511)
	.5324
	1.0400

	Printing
	-23.4792

(-4.3845)
	-1.6281*
(-3.5637)
	-.3919*
(-3.6059)
	1.4769*
(4.9417)
	-1.9854*
(-4.8145)
	.8186
	1.4204

	Petroleum ref.
	-4.5650

(-.4503)
	-2.4821*
(-3.1809)
	-.8735*
(-5.0696)
	.4903

(1.0006)
	-.5657

(-.5107)
	.5456
	1.2315

	Pottery
	-33.0523

(-6.8465)
	-2.8252*
(-5.5365)
	-.7460*
(-3.7261)
	1.9087*
(7.0122)
	-1.8386*
(-2.7342)
	.8465
	1.5580

	Glass 
	-29.4344

(-7.4052)
	-.4607

(-.8681)
	.1837

(1.5938)
	1.8820*
(8.6552)
	.3799

(.8415)
	.8610
	1.1266

	Iron and steel1
	-21.6825

(-6.4352)
	-.1374

(-.4325)
	-.0447

(-.4229)
	-.1374*
(8.6295)
	1.0505*
(3.4258)
	.9076
	2.1526

	Fabricated met.
	-38.7455

(-7.9935)
	-1.8216*
(-7.0416)
	.1123

(.9552)
	2.2167*
(8.9552)
	-.7453*
(-3.0915)
	.8988
	1.3777

	Other man. pro.
	-7.5449

(-2.82239)
	-1.5295*
(-3.99630)
	.2106*
(2.81401)
	.7480*
(4.68186)
	.5824

(1.42826)
	.9193
	.86848

	Rubber
	-42.1223

(-5.0165)
	-3.8784*
(-4.2509)
	-.2790

(-.9168)
	2.2993*
(5.3249)
	-.5130

(-.5988)
	.8615

 
	1.4007

 

	Plastic products
	-.6074

(-.0565)
	-3.4355*
(-2.0281)
	-.2325

(-.3149)
	-.0467

(-.0776)
	4.8023*
(4.0709)
	.8585

 
	1.3039

 

	Non-ferr. Met.1
	.6414

(.1311)
	-.9383

(-1.6341)
	-.1645

(1.4078)
	.3694

(.7078)
	.3971

(-.8685)
	.6161

 
	1.0882

 

	Mac. Exc. Elect.
	-37.9074

(-7.1501)
	-3.7019*
(-4.7718)
	.6347*
(2.3267)
	1.9638*
(7.3025)
	-.6194

(-.9403)
	.9023

 
	1.4784

 

	Mac. Electric
	-31.2632

(-3.1603)
	-4.1718*
(-3.3170)
	.1845

(.3533)
	1.6148*
(3.1766)
	.5284

(.4638)
	.7557

 
	.86330

	Transport equ.
	-2.2558

(-.5213)
	-2.5273*
(-4.2586)
	.2456

(1.1034)
	.0275

(.10259)
	3.5291*
(4.6807)
	.8480
	1.6097

	Profes.&scient.
	-14.8689

(-4.0300)
	-4.2219*
(-6.7573)
	.4716**

(1.8829)
	.8403*
(4.2004)
	.8725**
(1.8202)
	.9183
	1.5736


                     Notes: Notes: 1 For the period 1970-1990. All variables are in logs.

Figures in parentheses are t-statistics.  * Significant at the 5 % level . ** Significant at the 10 % level. 

TABLE 7:

Summary of SURE estimates, Determinants of Turkey’s exports to the EU,

	
	Relative

Wages
	Relative 

Capital

Formation
	Home

Market
	Time 

Dummy

	Food Products
	(
	(-)
	(
	(

	Beverages
	(
	(-)
	(
	(

	Tobacco
	(
	(
	(
	(

	Textiles
	(
	(-)
	(
	(

	Wearing apparel
	(-)
	(
	(
	(  

	Leather products
	(
	(
	(
	(-)

	Footwear
	(
	(
	(
	(

	Wood products
	(
	( 
	(
	(

	Furniture
	(
	(
	(
	(

	Paper and products
	(
	(-)
	(
	(

	Printing&Publishing
	(
	(
	(
	(

	Petroleum refineries
	(
	(  
	(
	(-)

	Pottery
	(
	(
	(
	(

	Glass and products
	(
	(
	(
	(

	Iron and steel
	(
	(-)
	(
	(

	Fabricated metals
	(
	(
	(
	(

	Other manufac. Prod.
	(
	(
	(
	(

	Rubber
	(
	(-)
	(
	(-)

	Plastic products
	(
	(-)
	(-)
	(

	Non-ferrous metals
	(
	(-)
	(
	(

	Machinery exc. Elect.
	(
	(
	(
	(-)

	Machinery  electric
	(
	(
	(
	(

	Transport equipment
	(
	(
	(
	(

	Profes.&scientific equ.
	(
	(
	(
	(


Notes: 1 For the period 1970-1990. 

   “( = Significant , correct sign”;      “ ( = significant, incorrect sign” ;    “( = not significant, correct sign ”;  “ (-) = not significant, incorrect sign ”.

4.- An overall evaluation on Wages and Productivity in Turkey
The results we presented so far suggest that price competitiveness is important in explaining Turkey’s foreign trade with the EU not only in the case of traditional low-tech industries but also for high-tech industries. Therefore, in order to identify potential sources of Turkey’s competitiveness we focus on the trend of wages per worker and productivity (proxied by value added per worker) in Turkey over the period 1963-1994.

Chart 1. below shows wages per worker
 in Turkey in total manufacturing (for 27 industries) between 1963-1994. It follows from the chart that the wages per worker in Turkey has increased continually between 1963 and 1979 when Turkey followed import substitution policies. As maintaining a large domestic consumption  plays a crucial role in an economy based on import substitution, the high scale wages were consistent with Turkey’s development strategy in the 1960s and 1970s.

As shown in Figure 1 the overall wage level in Turkey has started to fall drastically following the 1980 liberalisation and they continued to rise again sharply after 1989. This decline in wages is generally considered as the main drive behind the substantial increase in Turkey’s exports of both labour and capital intensive commodities during the first stages of the liberalisation period
. 

Akder (1986), for example, examines the sources of increase in Turkey’s exports to EU using constant market share analysis over 1981-1985 and concludes that the increase in Turkey’s competitiveness has played a crucial role while effects of global rise in EU’s imports and composition of goods were negligible. 
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          Note: Calculated using UNIDO Industrial Statistics (1997).

Following the analysis of wages, in what follows we have a closer look at labour productivity in Turkey between 1963-1994. Chart 2 shows the trend of labour productivity (measured as value added per worker) in Turkish manufacturing between 1963-1994.   

It follows from the chart that the pattern of labour productivity in Turkish manufacturing  has been rather similar to that of wages over the period considered. It appears that parallel to the rise in wages, labour productivity has constantly increased over the 1960s and 1970s when Turkey followed import-substitution policies. As Balassa (1985) argues 
, over this period the incremental capital-output ratio (ICOR) in Turkey rose significantly and in constant 1976 prices, the average investment per job created rose from TL 267 thousand between 1963 and 1967 to TL 572 thousand a decade later. Therefore, it appears that the high level of labour productivity in Turkey over the 1960s and 70s was driven by a sizeable increases in investment. 
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              Note: Calculated using UNIDO Industrial Statistics (1997).

Following the rise in labour productivity during the previous decades, however, there was a slow down in productivity growth over the first half of the 1980s when Turkey experienced a big expansion in its exports. Together with decreasing level of wages in Turkey over this period it seems that Turkey managed to maintain the export boom of the 1980s by suppressing domestic demand through low wages and by more efficient use of the productive capacities created during the previous import substitution periods. 

Nevertheless, after a short slow down over the first half, Turkish manufacturing experienced a sharp rise in labour productivity over the second half of the 1980s and  particularly after the 1990s despite there was a rapid fall in 1994. As Chart 1 shows, not only labour productivity but also wages per worker in Turkey increased significantly after the 1990s. This suggests that price competitiveness based on low wages played a key role in Turkey only during the first stages of the liberalisation period in the 1980s. In short, the picture in Charts 1 and 2 sheds some light on sources of the change in commodity structure of Turkey’s exports towards industrial goods in the 1990s which reflects importance of non-price competitiveness rather than price competitiveness.       

5.- CONCLUSION
This paper examines the impact of cost (price) and non-price factors on the comparative advantage of Turkey with respect to the EU on both aggregate and disaggregate data. As well as time series, cross section data were used to analyse the determinants of Turkey’s competitiveness for the period 1967-1990. The main motivation has been the lack of such an analysis in the literature for developing countries and specifically for Turkey. 

In recent years, there has been an increasing awareness among economists, especially in the field of international economics, of the importance of technological competition. A logical conclusion from different approaches has been to include both technological competitiveness (proxied by R&D expenditure and the number of patents) and price competitiveness in the modelling trade flows and comparative advantage. However, even if a country is very competitive in terms of technology and prices, it is not always able to meet the demand for its products because of capacity constraint. Similarly, lack of competitiveness in terms of technology or prices may sometimes be compensated by a high ability to meet demand, if some other country faces a capacity constraints. Because of this, investments, and factors influencing investments are included in the models to account for the ability to create new production capacity and to imitate technological improvements. Some studies also include a variable assumed to reflect the size of the country or its domestic market. Since the data on R&D expenditure and the number of patents were not available for Turkey, this research was only able to examine the impacts of price competitiveness, investment and the home market on Turkey’s comparative advantage. A time dummy was also added to the model to account for Turkey’s 1980 trade liberalisation program.

In this work we investigated the effect of price and non-price factors on Turkey’s competitiveness with respect to EU firstly at the aggregate level and then at a  disaggregate level for 24 industries, 17 of which are low-tech and 7 of which are high-tech industries.  Our results suggest that the price competitiveness (proxied by labour cost) and the size of home market appear to have a significant effect on Turkey’s competitiveness while investment had very little impact. The price factors, indicated by relative wages, seem to have a significant impact on exports of both low-tech and high tech industries. Interestingly, the magnitude of the effect of wages on exports of high-tech industries appear to be as large as that of low-tech industries. It appears that the shift dummy variable to account for Turkey’s liberalisation program interacts with key variables and that it generated mixed effects for both low and medium/high tech industries. 

The results on sectoral convergence analysis of factor prices (i.e. wages) between Turkey and the EU suggest that Turkey has not fully exploited its comparative advantage particularly in low-tech industries such as tobacco and wearing apparel and in some medium and high tech industries such as transport equipment and machinery electric.

In assessing the results of this work it should be noted that, though price factors appear to be an important element in determining Turkey’s competitiveness, a long term strategy for Turkey must consider the crucial role of non-price factors or technological competition on the country’s comparative advantage. This is suggested by the experience of many newly developed countries.

6.- APPENDIX

Table A.1: Classification of industries according to their R&D intensities,

	ISIC
	Low-Tech Industries 
	ISIC
	Medium and High-Tech Industries 

	311
	Food
	355
	Rubber

	313
	Beverages
	356
	Plastic

	314
	Tobacco
	372
	Non-ferrous metals

	321
	Textiles
	382
	Machinery, except electrical

	322
	Wearing apparel
	383
	Machinery electric

	323
	Leather products
	384
	Transport equipment

	324
	Footwear
	385
	Professional & scientific equipment

	331
	Wood products
	
	

	332
	Furniture
	
	

	341
	Paper products
	
	

	342
	Printing and Publishing
	
	

	353
	Petroleum refineries
	
	

	361
	Pottery
	
	

	362
	Glass and products
	
	

	371
	Iron and steel
	
	

	381
	Fabricated metal products
	
	

	390
	Other manufactured Prod.
	
	


Source: OECD

Notes:   Low: R&D intensity 0.5 times the mean R&D intensity or lower.

              Medium: R&D intensity between 0.5 and 1.5 times the mean R&D intensity.

              High: R&D intensity 1.5 times the mean R&D intensity or higher.
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� One reason for that is the difficulty of collecting data on proxies of non-price factors for developing countries. Data on proxies of technology  (for example,  R&D expenditure and patents) are hard to obtain  for developing countries.


� Similar analysis have also been carried out with imports or performance on the domestic market as the dependent variable, and have yielded roughly similar results. Trade in services, on the other hand, has been completely neglected.  See Buxton et al (1994).


� It should be noted that none of these measures is perfect. For instance, innovations made by engineers as a result of learning by doing, etc. do not have a clear cut relationship with R&D as normally recorded (Patel and Pavitt 1994). Productivity measures have at best an indirect relationship with innovation. However, at the national level, R&D, patents, and productivity-based measures are closely correlated (Fagerberg, 1987).  


� A comprehensive overview may be found in Wakelin,(1995).


� Fagerberg (1997) also considers the impact of  indirect R&D and foreign share of R&D. 


� In a world characterised by imperfect competition, economies of scale and trading costs, countries specialise in products for which there is a relatively large domestic market.


� See Krugman (1990).


� Home demand variable is used to examine the effect of differences in country size on trade. However, because this study is for a single country, this variable is expected to reflect the effect of cross-industry differences in home demand.  


� See Appendix for classification of industries.


� Differing from the proxy used in this work (physical capital / value added), some studies use other proxies (e.g. “physical capital per worker”, or “physical capital / output”)  to capture the indirect effect of technology on trade. However, their results also confirm the weakness of this variable in explaining trade flows. See Amable and Verspagen (1995) and Fagerberg (1997).


� See Soete (1981) for similar results.


� It is interesting to note that, the impact of relative wages on these high-tech industries seem to be greater than some of Turkey’s traditional exports ( for example, textiles and wearing apparel).


� The SURE model allows the disturbances across equations to be freely correlated. If all equations have the same set of exogenous variables and if there are no linear constraints imposed, then SURE is the same as equation by equation ordinary least squares (OLS).


� Total wages and salaries divided by total number of workers. 


� The year 1989 is significant for the second election since the 1980 military coop in Turkey. The election resulted in victory of Social Democrat Party (SHP) over conservative party of Turgut Ozal who directed the 1980 liberalisation program. The continues fall in real wages has been seen as the main factor for social democrat party’s defeat whose main promise was to reduce the pressure on trade unions.





� According to Balassa (1985) the incremental capital-output ratio (ICOR) in Turkey rose from 1.6 in the period between 1963-1967 to 2.4 in the period 1968-1972 and 4.7 in the 1973-1977. 
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