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Abstract: Nowadays, where being competitive is considered equal to productivity, productivity and factors
affecting productivity constitute a popular discussion area. Hence, as the relevant literature is
reviewed, it was observed that attention focuses on labor productivity and on the relationship between
wages and inflation, which are considered as the factors that affect the productivity. In this study,
while cointegration test of Johansen (1988) and Johansen/Juselius (1990) was used to investigate
whether there is a long-term relationship or not between real wages, productivity and inflation in
Turkey during the period 1988-2012, the direction of this relationship was examined via the Vector
Error Correction Model (VECM). The results demonstrated a long-term relationship between all three
variables and the direction of this relationship in the long-term was determined as, from productivity
and inflation towards the real wages. Moreover, in short-term, a causality relationship was determined
both from inflation to real wages and from inflation to productivity. On the other hand, the
identification of the negative effect of the crises on productivity is one of the important results reached

by this study.
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Reel Ucretler, Enflasyon ve Isgiicii Verimliligi: Tiirkiye Baglaminda Bir
Degerlendirme

At1f/©: Eryilmaz, F., ve Bakir, H. (2018). Reel Ucretler, enflasyon ve isglicti verimliligi: Turkiye baglaminda
bir degerlendirme. Hitit Universitesi Sosyal Bilimler Enstitiisti Dergisi, 11(3), 1946-1959. doi:
10.17218/hititsosbil.436936

Ozet: Rekabetci olmanin verimlilikle es tutuldugu giintimiizde cagda verimlilik ve verimliligi etkileyen
faktorler poptiler bir tartisma alanini olusturmaktadir. Nitekim ilgili literattir incelendiginde
dikkatlerin emek verimliligi ve verimliligi etkileyecek faktorler olarak goriilen Ucretler ve enflasyon
arasindaki iliskide toplandigi gozlenmistir. Bu calismada 1988-2012 doéneminde Turkiye'de reel
Ucretler, verimlilik ve enflasyon arasinda uzun doénemli iliski olup olmadig kointegrasyon analizi
arastirilirken s6z konusu iligskinin yont Vektér Hata Duizeltme Modeli (VECM) ile incelenmistir.
Calisma sonucunda her t¢ degisken arasinda uzun dénemli iliski oldugu gérulmus ve uzun dénemde
s6z konusu iligkinin yéntintin verimlilik ve enflasyondan reel ticretlere dogru oldugu tespit edilmistir.

Yine kisa dénemde de hem enflasyondan reel ticretlere hem de enflasyondan verimlilige dogru bir
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nedensellik iliskisi oldugu tespit edilmistir. Ote yandan Turkiye’de yasanan krizlerin verimliligi azaltici

etkisinin belirlenmesi de bu baglamda calismanin ulastig énemli sonuclardandir.
Anahtar Kelimeler: Emek Verimliligi, Reel Ucretler, Enflasyon, Kointegrasyon Analizi, VECM
1. INTRODUCTION

One of the most widely used concept in combination with the process of globalization is
competition. The growth and development of both the companies and the countries are related to
how much of a competitive structure they have. The existence of such competitive structure is
related to how effective they use the resources in hand, consequently their productivity. Therefore,
productivity and factors affecting productivity became one of the important debates today. In this
study, the aim was to investigate the relationship between real wages, inflation and labor
productivity. Understanding this relationship is important in terms of creating the competitive
structure by increasing productivity, accordingly of introducing a perspective towards the

provision of sustainable economic development.

The relevant literature is composed of studies that deal with the analysis of labor productivity-
real wages, labor productivity-inflation or all of these three variables together (Ram, 1984;
Wakeford, 2004; Straus and Wohar, 2004; Christopoulos and Tsionas, 2005; Narayan and Smyth,
2009; Kumar et al., 2012). Again, the relevant literature associates labor productivity negatively
with inflation, positively with real wages. Indeed, inflation is a variable that negatively affects both
the motivation and efforts of employees and the investment decisions of firms. A raise in real
wages increases the opportunity cost of job loss, hence makes the employees to exhibit greater
efforts in order to not to lose their job. This increasing effort brings along increased efficiency.
This approach is called as efficiency-wage type hypothesis. On the other hand, an escalation
experienced in real wages causes a cost increase for companies, and this increase drives the
companies to use more capital rather than labor. This increase in the amount of capital per

employee would provide an increase in the marginal productivity of labor.

This study aims to examine the relationship between real wages, inflation and labor productivity
in Turkey’s economy by using time series analysis techniques. The study consists of four parts.
In the second part of the study, the theoretical relationship between productivity, real wages and
inflation will be explained, and in the third part, literature review will be presented. Subsequent
to addressing the econometric methodology in the fourth part, fifth part covers the data and

empirical results, and the results will be discussed in the final section.

2. THE THEORETICAL RELATIONSHIP BETWEEN PRODUCTIVITY, REAL WAGES AND
INFLATION

The survival of the companies is associated with their competitive structures, in today’s global
era. The highlighted points here become the quality products and low cost. In the framework of
reducing costs, appears the productivity concept. In this scope, the determination, which
addresses that productivity and increase in competitive capacity at company level would
contribute to the increase of the country’s competitive structure in international context and thus
contribute to the increase in welfare, is important (Pazarlioglu and Cevik, 2007, p. 2; Eryilmaz
and Eryilmaz, 2015, p. 601).

Therefore, productivity and the factors affecting productivity became an area that attention was
focused on. In this context, various studies were conducted on the relationship between
productivity, inflation and the real wages. The studies that use different data sets and sample
space (Hondroyiannis and Papapetrou, 1997; Strauss and Wohar, 2004; Narayan and Smyth,
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2009; Kumar et al., 2012; Tang, 2014) provided significant contribution to literature (Kumar et
al., 2012, p. 2946).

2.1. Literature Review on the Relationship between Inflation and Productivity

As a result of studies carried on the relationship between inflation and productivity demonstrated
a negative relationship (Jarretti and Selody, 1982, p. 361; Clark, 1982, p. 149; Ram, 1984, p.
472; Kumar, 2012, p. 2945). Certainly inflation brings the accumulation of capital to a standstill
by reducing the incentive to work. These developments lead to a decrease in productivity (Jarret
and Selody, 1982, p. 361-362; Kumar et al., 2012, p. 2946). In addition, inflation is indicated to
reduce labor productivity by causing inefficient mix of factor input, impairing the informative
function of price signals, forcing the companies to make inefficient buffer stocks and to reduce
research expenditures in the long-term, eroding tax reductions (Clark, 1982; Narayan and Smyth,
2009, p. 1286; Tsionas, 2003a, p. 114).

As the analyses conducted on the relationship between inflation and productivity in the literature
was reviewed, it was observed that the different results were obtained. Ram (1984) conducted a
study on inflation and productivity in the United States for years 1953-1982. In this study, it was
identified that inflation has an adverse effect on productivity. This effect exhibited itself as a
reduction in the total output and an increase in working hours. Freeman and Yerger (2000), in
their study, examined the effect of inflation on labor productivity taking into account 12 OECD
countries and indicated that the obtained results did not support the general conviction that the
decline in inflation increased labor productivity. Bitros and Panas (2001) examined the effect of
inflation on the total factor productivity for the Greek manufacturing industry in the years 1964-
80 by using time series data of inflation and concluded that inflation decreased the total factor
productivity. Tsionas (2003a; 2003b) scrutinized the existence of a long-term relationship between
inflation and productivity focusing on 15 European countries between the years 1960 and 1997,
and reached the conclusion that there was no long-term relationship between inflation and
productivity in many cases. Mahadevan and Asafu-Adyaje (2005) established that inflation causes
a negative effect on productivity due to the panel data analysis they conducted for five key mining
sectors in Australia. It was as well concluded that the direction of the relationship was
unidirectional from inflation to productivity. Similarly, Clark (1982), Buck and Fitzroy (1988) and
Dritsakis (2004) reached to the conclusion that the direction of causality is from inflation to
productivity. In their research on the Turkish manufacturing industry, Ulusoy et al. (2008)
determined a negative and statistically significant negative relationship between inflation and
productivity. Yildinm (2015) found that the relationship between inflation and productivity is
negative in the analysis conducted on the Turkish manufacturing industry, thus determined that
the decline in inflation positively affects the labor productivity. In addition, Yildirim (2015) argued

that a strong and interacting causality exists between these two variables.
2.2. Literature Review on the Relationship between Real Wages and Productivity

The relationship detected between the real wages and productivity are generally positive
(Wakeford, 2004, p. 130; Kumar, 2012, p. 2945). Since the increase in real wages causes labor to
become expensive as a cost factor, the investors are directed to labor savings. Therefore, labor is
substituted with capital, and the increase in capital stock caused an increase in the marginal
productivity of labor. On the other hand, the accumulation experienced in the capital stock again
brings forward the labor demand and this has a positive contribution to real wages (Kumar et al.,
2012, p. 2946).
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Another determination on the assumption that an increase in real wages increases the labor
productivity is called the efficiency-wage type hypothesis. Higher or in other terms efficiency wages
rather than the market-determined wages offered by companies are investigated on the basis of
four micro-economic models. The first model, named as the adverse selection model, aims to
provide a skilled workforce for a company. Labor markets consist of heterogeneous individuals
who are informed about their capabilities and companies that are imperfectly informed about the
ability of these individuals. As a solution to this asymmetric information, employers would like to
include skilled labor to their companies by paying higher wages. The second model is the labor
turnover model. In this model, the companies offer higher wages in order to reduce the labor
turnover costs. Thus, the employee requests to quit jobs would be reduced. The third model is the
shirking model. The companies aim to decrease the shirking desire of their employees by providing
higher wages. Firms are intended to decrease the work of its employees out of work requests by
higher wages. The fourth model used to explain the efficiency wage as a sociological factor is the
fairness model. In this model, it is expressed that low wages have a negative the effect on the
motivation of the workers, where a fair wage increases the morale and motivation of employees
(Akerlof, 1982, p. 543; Akerlof, 1984, p. 79; Yellen, 1984, pp. 201-204; Snowdon and Vane, 2005,
pp. 388-391).

While Alexander (1993) could not identify a relationship between wages and productivity between
1955 and 1979 in the UK, in the latter years, with Thatcher, reached to results which are in
conflict with the efficiency-wage type model. Erenburg (1998) examined the relationship between
the real wages and productivity in the United States between the years 1948 and 1990. Erenburg
concluded that in case of a fixed public capital stock, both the real wage and the productivity
increased. Strausss ve Wohar (2004) argued that unidirectional granger causality existed between
the real wages and productivity based on their study conducted on the US manufacturing
industry. In addition, they noted that the change in real wages causing a difference in productivity
is in line with the hypothesis of efficiency wages. Tang (2014) obtained results that support
efficiency wage theory in Malaysia. Taymaz et al. (2014) determined that the direction of causality
is from real wages to productivity in the analysis they conducted for Turkey. In addition, Yildirim
(2015) reached the conclusion that the effect of inflation on labor productivity in Turkish

manufacturing industry is higher than that of real wages.
2.3. Literature Review on the Relationship between Inflation, Real Wages and Productivity

There are numerous studies, both in national and international literature, on productivity, real
wages and inflation. Majority of these studies examine the causal relationship between these three
variables. In this regard, since these analyses are conducted on different countries and country
groups, obtaining different results becomes an important issue. Hondroyiannis and Papapetrou
(1997) studied the relationship between inflation, productivity and real wages in Greece by using
quarterly data sets between the years 1976 and 1992. They proved that a long-term relationship
exists between these three variables. Moreover, they emphasized that the effect of real wages on
productivity was not clearly evident, while making the determination that inflation had negative
impact on productivity in short-term. Strausss ve Wohar (2004) examined the relationship
between inflation, real wages and productivity in the US manufacturing industry between the
years 1956 and 1996, by using panel analysis technique. Their results indicated a long-term
relationship between inflation-productivity and real wages-productivity in many industries.
Narayan and Smyth (2009) analyzed the long-term effects of inflation and real wages on
productivity for G7 countries between the years 1960 and 2004, by using panel cointegration

technique. While they determined a positive and statistically significant relationship between real
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wages and productivity, they could not find a statistically significant relationship between
inflation and productivity.

Kumar et al. (2012), in their study examining real wages, inflation and labor productivity in
Austria between the years 1965 and 2007, obtained the result that increase in wages caused
increased productivity and they indicated that inflation had a weak and negative effect on
productivity. Tang’s (2014) study conducted for Malaysia between the years 1970 and 2007
indicated a significant long-term relationship between real wages, labor productivity and inflation.
Tang suggested that while the effect of inflation on productivity was negative, the effect of real
wages on productivity exhibited a non-linear relationship. Yildirim (2015) examined the effect of
real wages and inflation on productivity for Turkish manufacturing industry. Analysis led to
results that are consistent with the theoretical literature and inflation caused a larger effect on

productivity than that of real wages.
3. DATA AND EMPIRICAL RESULTS

This study examines whether there is a long-term relationship between real wages, inflation and
productivity variables in Turkey in 1988Q1-2014Q2 period, through the cointegration test of
Johansen (1988) and Johansen/Juselius (1990). If there is a long-term relationship between the
variables, the direction of this relationship will be determined with the help of causality analysis
based on the Vector Error Correction Model (VECM). As it is well known, the unit root analysis of
the series should be conducted before the cointegration analysis. According to the results of the
unit root test the degree of integration of the variables were found to be the same, in other words
the series were determined as stationary at the same degree, therefore the cointegration analysis
could be carried out to investigate whether there is a long-term relationship between the variables
or not. ADF, Philips-Perron and KPSS unit root tests were used in this study in order to investigate
if the series are stationary or not. Since the econometric methodology on unit root tests are known
in detail in literature, this study will not cover the methodological description of these tests. After
determining whether or not the series were stationary, the presence of a structural break in the
series will be investigated. It is well known that structural changes could occur in the time series
due to reasons such as economic crisis, natural disasters, political instability and policy changes
(Gtinay, 2014, p. 6307; Yilanci and Oztiirk, 2010, p. 265; Nazhioglu et al., 2014, p. 319; Nazlioglu
et al.,, 2015, p. 281). In order to increase the the accuracy and reliability of the estimates in
econometric analyses, the abovementioned breaks should be included in models (Ilgiin, 2010, p.
242; Eryilmaz and Eryilmaz, 2011, p. 51). In this study the presence of a structural break will be
determined by the multiple structural breaks test developed by Bai and Perron (2003).

The logarithms of the quarterly data for the 2014Q2-1988Q1 period is used. Seasonally adjusted
real wages and productivity series were obtained from the Federal Reserve Bank of St. Louis
(FRED). On the other hand, since the consumer price index (CPI), which is again obtained from
FRED and is not seasonally adjusted, did not exhibit any seasonal effect, there was no need for
any seasonal adjustment. In this study, productivity index (production/hours worked) for the
manufacturing industry in 2010 was used to represent the productivity variable, hourly earnings
index again for the manufacturing industry in 2010 was used to represent the real wage variable
and finally consumer price index (CPI) was used for inflation. In conducting the empirical analysis

for the study, EViews 9 software package was utilized.

In order to be able to examine the cointegration relationship between the series via Johansen
cointegration analysis, the series have to be stationary at the same degree. For this reason,

primarily, the series will be examined via unit root analysis in order to understand at what degree
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stationary they are. Unit root analyses at level and first degree differentials for the series are
presented in Table 1.

Tablo 1. Unit Root Tests of Inflation, Productivity and Wage

Variables ADF Philips-Perron KPSS
Inflation -1.94 (-3.45) -1.76 (-3.45) 0.26 (0.14)
Productivity -3.25 (-3.45) -3.15 (-3.45) 0.21 (0.14)
Wage 0.68 (-3.45) 0.76 (-3.45) 0.31 (0.14)

Note: Values in brackets represent the critical values that belong to the 5% level. While the lag lengths in ADF
test are determined according to the “Schwarz Information Criteria (SIC)”, in Philips-Perron and KPSS tests
“Barlett Kernel” method and bandwith “Newey West Bandwith” method were used. As the hypotheses that
belong to the ADF and Philips-Perron tests are; HOI Series have unit root and le Series do not have unit
root, the hypotheses that belong to the KPSS test are; HO : Series do not have unit root and Hl : Series have
unit root. In addition, while the level values for the “fixed” and “not-fixed and without trend” values that belong

to the ADF, Philips- Perron and KPSS tests include unit root, the first degree differentials are stationary.

When Table 1 is examined, it is possible to observe that the series are non-stationary at their level
values for the three different unit root tests performed for all three series. Therefore, primarily,
first degree differentials of the series were retrieved. Consequently, according to the results of the
three unit root tests for the first degree differentials of the series, the series were decided to be
stationary at their first degree. If the time series that are non-stationary are integrated at the
same degree, a presence of a correlation between the series could be mentioned and the regression
between them would not be false. As Table 1 is scrutinized, according to the ADF, PP and KPSS
tests, it was determined that the series were same degree, in other words were integrated at I (1)
level. Therefore, it is possible to analyze whether there is a cointegrated relationship between the

variables.

Before moving to the analysis that whether a cointegration relationship exists between the series,
Bai and Perron (2003) multiple structural break test was performed in order to understand if
there is structural break in the series. The maximum number of breaks was determined as four,
since Turkey’s economy was largely affected by the 1994 crisis, November 2000 and February
2001 crises, and the 2008 global economic crisis, during the relevant period. Bai-Perron (2003)
multiple structural break test results for the series is presented in Table 2.
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Tablo 2. Bai-Perron (2003) Multiple Structural Break Test Results

Series Statistics Inflation Productivity Wage
supF (1) 2.577146* 14.95056* 7.869083*
supF | (2) 10.88707* 175.1789* 2.405811*
supF  (3) 21.23407* 174.2704* 7.349194*
supF  (4) 13.16829* 206.6052* 4.303581*
UDMax 21.23407* 206.6052* 7.869083*
WDMax 30.56851* 355.24.50* 10.57988*
supF  (2]1) 324.0894* 84.07477* 351.3559*
supF, (3]2) 273.9431* 76.88375*% 102.6684*
supF  (4]3) 20.57945* 39.53787* 30.65718*
Break Dates
T1 1995Q2 199104 1996Q3
T2 199101 199901 200004
T3 2002Q2 2005Q3 2005Q2
T4 2008Q4 2009Q4 2010Q2

*Significant at the 95% confidence interval.
As Bai and Perron test results in Table 2 are analyzed, it is possible to observe that all three series
have structural breaks. For the squared and absolute returns in Table 2; sup FT(]) test statistics’
zero hypothesis that state no breaks was rejected against the alternative hypothesis up to four
breaks at the 95% confidence interval. In addition, zero hypothesis of the UDmax and WDmax
tests, which state no breaks, is rejected against the alternative hypothesis which indicates the
presence of maximum m breaks at the 95% confidence interval. As a result, Table 2 suggests that
two structural breaks against one structural break, three structural breaks against two structural
breaks, four structural breaks against three structural breaks were not rejected. In this case, in
inflation series breaks were observed in the years 1995, 1999, 2002 and 2008, in productivity
series in 1991, 1999, 2005 and 2009, and in the wage series breaks were observed in the years
1996, 2000, 2005 and 2010. Subsequent to the presence of breaks in the series, a dummy variable
was created for these breaks and was included in the cointegration analysis. Since the periods
1991Q4, 1995Q2, 1996Q3, 1999Q1, 2000Q4, 2002Q4, 2005Q2, 2005Q3, 2008Q4, 200904,
2010Q2 were considered the break dates for the abovementioned crisis dummy variable, its value
was assigned “1” for these periods and “O” for other periods for including it within the
cointegration analysis. By this means, the structural breaks in the series are taken into

consideration.

In this study, the presence of cointegration relationship was tested by the cointegration analysis
based on the Johansen (1988) and Johansen/Juselius (1990) method. In order to test
cointegration through this method, first it is necessary to decide the most appropriate VAR model
(Erding, 2008, p. 219). In this study, the variables vector in the VAR model is Y [ Productivity
Inflation Wage Dummy]|. The number of lag in the VAR analysis was determined as one via the
LR, FPE, AIC, SC and HQ criteria. The suitable number of lag was found as 3 for VAR model. It is
seen that the number of lag does not carry the problems of autocorrelation, heterodecasticity.
And it also provides condition of stability and normality. Thus, presence of a cointegration is

Hitit Universitesi Sosyal Bilimler Enstittisti Dergisi — Yil 11 Say1 3 2018 1952



Filiz ERYILMAZ, Hasan BAKIR

investigated through the Johansen methodology, by using the estimated VAR equation. According
to the cointegration test, the most appropriate model is model 4, which is a VAR model Intercept
and trend in CE-no intercept in VAR, and it is determined according to the Pantula Principle.
Table 3 presents the results for the cointegration test.

Table 3. Results of the Johansen Cointegration Test

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Eigenvalue Trace 0.05 Prob.
No. of CE(s) Statistic Critical Value

=0 0.376179 113.1850* 63.87610 0.0000
r< 1 0.343537 65.05205* 42.91525 0.0001

r< 2 0.137408 22.12131 25.87211 0.1366

r< 3 0.066731 7.044346 12.51798 0.3399

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Eigenvalue Max-Eigen 0.05 Prob.

No. of CE(s) Statistic Critical Value
=0 0.376179 48.13296* 32.11832 0.0003
r<1 0.343537 42.93074* 25.82321 0.0001
r< 2 0.137408 15.07696 19.38704 0.1895
r< 3 0.066731 7.044346 12.51798 0.3399

Note: * Shows that zero hypotheses are rejected at the 5% significance level. r= Number of cointegration
vector. Lag length is taken as 3 according to the AIC criterion.

According to both the Trace test statistics and the Maximum Eigenvalue test statistics test results
in Table 3, it is accepted that there are two cointegrated vectors. Therefore, according to both the
Trace test statistics and the Maximum Eigenvalue test statistics, there is cointegration
relationship between inflation, wage and productivity variables and thus, there is a long-term

relationship between these three variables.

After confirming a long-term relationship between the variables, the long-term coefficients
obtained from the Johansen Cointegration test for the variables, in the case that the dependent
variable is productivity, are presented in Table 4. In the light of Hondroyiannis and Papapetrou
(1997), Strauss and Wohar (2004), Kumar et al. (2012) and Yildirim (2015), the long-term

empirical model in this study is specified as follows;
productivity, = o, + oy Wage + e, inf lation + o, Dummy + ¢, ®)

In Equation (8), the dependent variable is productivity, while independent variables are real
wages, inflation and dummy and &; is the error term. In this equation, &; coefficient indicates

the long-term elasticity of productivity in relation to real wages. ; is theoretically expected to be
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positive. &, coefficient, on the other hand, represents the long-term elasticity of productivity in
relation to inflation and it is theoretically expected to be negative. Finally, &3 shows long-term
elasticity of productivity in relation to crisis and is theoretically expected to be negative.

Tablo 4. Long-Term Elasticity

Independent Variables Long-Term Coefficients
Inflation -1.622099 (0.22261)
Wage 1.519138 (0.21565)
Dummy -4.051941 (5.24038)

Note: In this model the dependent variable is productivity. The values in brackets are t statistics.

According to the results in Table 4, it is observed that the effect of inflation and real wages on
productivity in the long-term is coherent with the theoretical expectations, yet is statistically
insignificant. The meaning of such a result is that real wages and inflation does not have an effect
on productivity in the long-term. The determination that real wages have no effect on productivity
in Turkey legitimizes those who are critical to the subject in this context. Hence, in these critical
approaches, the determination that real wages decrease as the labor productivity increases in
Turkey (Onaran, 2000; Onaran, 2012) is in conflict with the efficiency wage theory. On the other
hand, the outcome that the effect of inflation on productivity is statistically insignificant coincide
with the determination of Freeman and Yerger (2000). Hence, Freeman and Yerger argued that it
is possible to mention the productivity-decreasing effects of inflation, yet these effects are
considerably low and to discern the data is challenging in this context. It is observed that the
dummy coefficient, which is the dummy variable that represents the break dates obtained from
the Bai-Perron (2003) multiple structural break test, has a statistically significant and negative
effect. According to this result, the determined break dates could be mentioned to decrease
productivity in the long-term. When it is considered that the abovementioned break dates occur
right after the years of crisis, it is possible to assert that economic crisis in Turkey have a highly
influential effect on decreasing productivity in the long-term. The results obtained for the long-

term relationship are in accordance with the Turkish research literature.

For determination of causality between the variables, causality results based on VECM are
presented in Table 5. F statistical values obtained from the Wald test performed together on the
explanatory variables for each variable and the t statistics values of the coefficient of error

correction terms ( ECMt,l) could be seen in Table 5.

Tablo 5. VECM Prediction Results

Dependent Variable Ainflation A productivity A wage ECM 1

A inflation - 2.76 (0.06) 1.61 (0.1) -0.009 [-0.7]

A productivity 3.13 (0.04) - 0.03 (0.9) 0.0003 [0.052]

A wage 18.51 (0.00) 0.85 (0.42) _ 0.1169[3.12]
Note : () denotes prob. values, [ | denotes t values.
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When the results in Table 5 are scrutinized, error correction coefficients which indicate the
adjustment speed seems to be not functioning. Since, it is known that for the error correction
coefficients to function, their sign should be negative and at the same time they should be
statistically significant. In Table 5, it is noticed that only when wage is the dependent variable,
error correction coefficient is statistically significant. According to this result, in Turkey there is
a causality relationship from productivity and inflation to the real wages in the long-term. This
actually reminds of the wage bargaining model, which makes the wage demand related to the
labor market conditions, rather than the efficiency wage model. Indeed, in the wage bargaining
model, it becomes possible to determine the flexibility degree of the wages according to the
response given to productivity, inflation and unemployment rate (Onaran, 2012). Hence, in the
case of Turkey, the decline in the real wages while there is increase in productivity, in other words
widening of the gap between productivity and wages, and the condition in Turkey that inflation
effects the wages, rather than the presence of a wage inflation are the arguments that support
the asserted causality relationship (Onaran, 2012). In addition in a way that supports Equation
8 above, there is no causality relationship from inflation and real wages to productivity in the long
run VECM results.

Again, when the Wald test results are studied for short-term causality relationship, a causality
relationship from inflation to productivity is observed. There is also a causality relationship from

inflation to wages in the short term.
4. CONCLUSION

In this study, the presence of a long-term relationship between the real wages, inflation and
productivity in Turkey in the period of 1988Q1- 2014Q2 was analyzed through the cointegration
analysis based on the Johansen (1988) and Johansen/Juselius (1990) method and the direction
of the abovementioned relationship was tested via the causality analysis based on VECM.
According to the obtained results, in the relevant period, a long-term relationship was observed
between the wages, productivity and inflation. The direction of this relationship was found to be
from productivity and inflation to real wages in the long-term. According to this result, it is
possible to assert that efficiency wage hypothesis is invalid for Turkey, on the contrary, wage
bargaining model could be considered valid for long term. In short-term, the presence of causality
both from inflation to real wages and from inflation to productivity was determined. These results
indicate that, economy-policy makers in Turkey should consider inflation in affecting productivity
and wages in short term. Another meaning of this result is that the inflation targeting used as a
monetary policy strategy by the Central Bank of the Turkish Republic since 2006 is not only
significant directly on the price stability in the short-term, but also has significant effects on the

real wages and productivity of the labor market indirectly in short term.

In the long-term, if the independent variable is productivity, it was confirmed that the coefficients
effect of inflation and real wages on the productivity, which are obtained from the Johansen
Cointegration test, are insignificant and the coefficient of the dummy that represents crises has
a statistically significant effect contrary to the inflation and real wages. According to this result,
the break dates determined in the series decrease productivity in the long term. As it is considered
that these breaks generally occur during the years of crises and immediately after, it is possible
to assert that the economic crisis in Turkey cause a significant effect that decreases productivity
in the long term. In this context it is detected that the results obtained for the long-term
relationship are in accordance with Turkish research. Indeed, the findings of this study coincide

with the determination of Taymaz (2005) on the decrease of labor productivity due to the 2001
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crisis and as well with the emphasis of Taban (2011) that labor productivity decreased when
compared to the previous year, during the 2008 — 2010 period. Moreover, this study is novel in
terms of both focusing on Turkey as a developing country, and proposing an extended study that
covers the recent global crisis by taking the structural breaks into consideration.
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