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IS LABOR PRODUCTIVITY LINKED to REAL WAGES? AN EMPIRICAL STUDY
of the TURKISH MANUFACTURING SECTOR

Ozge KORKMAZ'

ABSTRACT

Purpose: Effective employment policies play a crucial role in national economic strategies. Therefore,
exploring the relationship between labor force productivity and real wages is of particularimportance for
policymakers. Amid the lively debate on the relationship and causal factors related to labor productivity
and real wages, this study carefully examines the data related to these factors between 1988:Q1 to
2006:Q4 and 2007:Q1to 2017:Q4.

Methodology: In this study, the ARDL Bounds and Toda-Yamamoto causality tests are utilized to analyze
the data from both periods.

Findings: Different results were found for each period. Although the results varied in the long-term and
the short-term, this study’s key results suggest there is significant evidence of a long-term relationship
among the variables for the first period. There is no evidence of a long-term relationship between the
unemployment rate, labor productivity per hour and real wages in the second period.

Originality: Unlike other studies in the literature, it was examined the relationship between labor
productivity and real wages in the Turkish manufacturing industry separately before and after the
2008 financial crisis and also, two different variables were considered for productivity. Partial (labor)
productivity was analyzed for the first period and labor productivity per hour for the second period.
Keywords: Labor Productivity, Manufacturing Sector, Real Wages, Unemployment Rate, Turkey.

iS GUCU VERIMLILIGI REEL UCRETLER iLE iLiSKiLi Mi? IMALAT SEKTORU
UZERINE AMPIRIK BiR CALISMA

OZET

Amag: Etkili istihdam politikalari, ulusal ekonomik stratejilerde 6nemli bir rol oynar. Bu nedenle, is glicl
verimliligi ile reel icretler arasindaki iliskinin arastirilmasi politika yapicilar icin 6zellikle énemlidir. is
gucu verimliligi ve reel Ucretlerle ilgili tartismalar 6zelinde, bu calismanin amaci, 1988:Q1-2006:Q4 ve
2007:Q1-2017:Q4 donemleri icin is guicu verimliligi ve reel ucretler arasindaki iliskiyi incelemektir.
Yoéntem: Calismada ARDL Sinir Testi ve Toda Yamamoto Nedensellik Testinden yararlaniimistir.
Bulgular: Analiz sonuclarina gore, iki donem icin farkl sonuclar bulunmaktadir. Sonuclar, ilk dénem igin
degiskenler arasinda uzun vadeli bir iliski olduguna dair 8nemli kanitlar oldugunu gdstermektedir. ikinci
doénemde ise issizlik orani, saat basina is giict verimliligi ve reel Ucretler arasinda uzun vadeli bir iliski
olduguna dair bir sonu¢ bulunamamistir.

Ozgiinliik: Literatiirdeki calismalardan farkli olarak, imalat sanayi sektdriinde is giicii verimliligi ve reel
Ucretler arasindaki iliski, 2008 Krizi 6ncesi ve sonrasi olarak ayri ayri incelenmistir ve ayrica verimliligi
dlgmek icin iki farkh degisken ele alinmustir. ilk dénem icin kismi (is giicii) verimliligi, ikinci dénem icin saat
basina is glicl verimliligiyle cahsiimistir.

Anahtar Kelimeler: is Giicii Verimliligi, imalat Sektérii, Reel Ucretler, issizlik Orani, Tiirkiye.
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1. INTRODUCTION

Economic growth, higher productivity and creating appropriate levels of employment have historically
been a crucial part of the objectives for macroeconomic policymakers. For developing countries, in
particular, economic growth has consistently been the top priority among these objectives. At the same
time, increases in the rates of economic growth are often considered a positive indicator of economic
stability. For example, the increase in the growth rate after the 2001 crisis in Turkey is often considered
a major economic success (Korkmaz and Yilgor, 2010). Although the Turkish economy has demonstrated
a sustained rate of growth since 2001, unemployment rates have remained high. This situation has led
to discussions and debates about whether the economic growth is genuine and stable or whether it
is failing to reach wider sectors of the economy, including the labor market. This type of growth can
be called employment-free growth and this phenomenon is often attributed to an increase in labor
productivity from technological developments or a type of growth that limits investments due to high
costs (Saracoglu and Suigcmez, 2008). It is worth mentioning that increases in global competition, the
globalization of trade, and increases in labor productivity are often considered to be the main reasons
for global unemployment (Kaynak, 2006). Therefore, it is clear that changes in labor productivity (often
defined as production per employee or per hours worked) have undeniable effects on the economy and
particularly on the labor market. Specifically, changes in labor productivity are frequently reflected in the
share of labor from production and real wages.

Itis generally argued that an increase in average real wages is a result of increases in productivity, since
increases in labor productivity cause the marginal labor income to rise. This implies that an increase in
real income can thus be distributed to workers (Glines, 2007). In order to reach a desired and expected
level of increase in labor productivity is primarily due to an increase in overall productivity. However, this
is based on crucial investments in technology such as new production technologies or new production
methods, which as a result increases employment. However, if there is a decline in overall employment,
while the production level remains constant or is even increasing, this type of situation can be quite
problematic. Turkey finds itself in this situation (Sapancali, 2008: 16). In Turkey, economic growth is
pressing forward, but desired levels of employment continue to remain elusive. Therefore, a study of the
dynamics of labor productivity particularly within Turkey can contribute valuable insight to this area of
research and can also include policy implications.

In order to analyze labor productivity, it is necessary to take the concept of wage into consideration.
A wage is sum of money paid in return for the value added to production by one’s labor. In other words,
there is an undeniable connection between productivity and how it can affect wages. However, this
connection is not always explicitly evident. Furthermore, in some models, the causal direction can also
be reversed from wage growth to labor productivity. Models based on efficiency wage theory assume
that wage increases will increase the level of dedication and loyalty of their employees and hence their
productivity. In another model, where the qualifications of employees cannot be measured directly,
there is a high salary approach to ensure the most qualified staff are being utilized. Moreover, according
to another point of view, a high-wage policy decreases labor turnover in businesses and minimizes
the costs that may arise for this reason (Krueger and Summers, 1988). Yet, this relationship may differ
from country to country, from labor market to labor market, particularly in the long term. For example,
between 1960 and 2000, a decrease was observed in economic growth rates in line with productivity
and wages. Similarly, in the case of a depletion of human capital, a positive or negative interaction can
both be observed between productivity and wages. For example, wage increases provided through
collective bargaining, as well as wage regulations made by the state, can increase productivity and
lead to a positive relationship between the two variables. However, in the case where there are wage
increases without increasing productivity, a negative relationship occurs between productivity and
wages (Akyildiz and Karabigak, 2002). This study explores the relationship between productivity and
wages by examining these dynamics within the Turkish manufacturing industry. An autoregressive
distributed lag (ARDL) Bounds testing approach and causality tests are applied to the data between
1988:Q1 and 2006:Q4 and between 2007:Q1 and 2017:Q4.
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This study differs from others in the literature in the following ways:

* In the study, two different periods are analyzed in Turkey. Thus, the study allows an opportunity for
comparing and contrasting data over multiple time periods.

¢ Inthis study, the correlation between labor productivity and wages is examined in detail by considering
the effect of structural breaks for both periods.

* There are no current data set variables for wages in Turkey. In the literature, wages have been studied
in Turkey by using only variable earnings per hour. In this study, it is thought that the effect of inflation
on wages should be adequately considered. Therefore, real wages are computed as earnings per
hour/CPI.

* Inthis study, two different variables are considered for productivity. Partial (labor) productivity is used
for the first period and labor productivity per hour is used for the second.

* Inthe study, the unemployment rate is analyzed but it is not provided for the quarterly data for the first
period. Consequently, it is included in the analysis only for the second period.

* Although comparisons between the sectors can be useful, sufficient data for an econometric analysis
from other sectors is not available in Turkey. For this reason, comparing the relationship between
productivity and wages over multiple periods is applied for just the manufacturing sector.

The paperis structured accordingly: In Section 2, we discuss the current evidence and findings regarding
the productivity-wage relationship in the literature. Section 3 is the empirical approach to the study and
the dataset. The specific empirical findings are presented in Section 4 and the conclusion and policy
implications are outlined in Section 5.

2. CONCEPTUAL FRAMEWORK

Since the relationship between real wages, productivity and unemployment rates has significant links
in the labor market, it attracts considerable attention in the economics literature. Wage theories are
typically grouped into traditional wage theories and modern wage theories. Examples of traditional
wage theories are the natural wage theory, the wage fund theory, the exploitation theory of wages, the
marginal productivity theory and the collective bargaining theory. Types of modern wage theories are
the purchasing power theory, the theory of the natural rate of unemployment, the insider-outsider theory,
the efficiency wage theory and the implicit labor contract theory. Some of these theories assert causal
relationships between the variables, while others argue the opposite. Some modern wage theories
such as the efficiency wage theory and the collective bargaining theory, suggest causal links between
each of these variables (Wakeford, 2004). Classical economists, that were formative in the creation of
various economic schools of thought, argued that the labor factor is homogeneous and changes in
real wages do not affect the productivity of labor. In other words, the changes that occur in the labor
demand curve explain the changes in the real wages. Furthermore, according to the classical model, in
a labor market where perfect competition conditions exist, real wages are determined according to the
equilibrium of supply and demand. In this type of situation, it is claimed that unemployment in the labor
market is voluntary. In other words, according to classical economists individuals in this situation prefer
to remain unemployed instead of working at real wage rates which are determined by the labor market
(Cetin and Bakirtas, 2014). Contrary to classical economists, Philips (1958) suggested that there is a
causal relationship between wages and the unemployment rate in his study of the UK economy. Phelps
(1967) and Friedman (1968) took the analysis one step further and stated that this relationship only
occurs in the short term. Thus, in sum, it is clear that there are multiple approaches to understanding the
relationship between these variables. For this reason, an intentional engagement with both traditional
and modern wage theories is necessary for the study.

2.1. Traditional Wage Theories

According to the natural wage model, the proper level of wages depends on the cost of labor. The cost
of labor is the minimum living wage required for a worker to survive. From this perspective, a wage is a
sum of money that is paid to a worker at a sufficient level to provide for a necessary level of consumption
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for the worker to survive. The main factor determining the wage level is the physical needs of the worker
(Smith, 1997: 65). The theory suggests that wage, as a cost of labor, is determined according to supply
and demand conditions within the market, just like other goods. According to this theory, labor has a
natural price and a market price, like all other goods. While the natural price refers to the level of income
that is necessary for a worker to cover his or her basic expenses to survive, the market price is formed
according to the supply and demand within the labor market. According to this theory, wage levels are
explained by population growth and the labor force is characterized as expensive when it is scarce and
cheap when it is abundant (Oztiirk, 2005).

The wage fund theory is based on the possibility of allocating an amount of cash that can be used to pay
wages. The wage fund concept has been adopted as an explanation of the wage level. In this theory,
wages are determined according to the relationship between the population size and the capital that
is used to pay wages. This theory, developed by John Stuart Mill, depends on the demand for labor
and, consequently, on the size of a particular fund determined by the pre-existing capital in production.
The level of wages is obtained by dividing this fund by the number of workers employed. The capital
allocated to pay the wages at a certain time arises from the sale of goods produced in the previous
period. Labor demand is determined by the wages which relate to the previous period’s production and
the wage of the worker depends on the size of the capital available at a given time. According to this
theory, only an increase in the capital stock and the wage fund will increase wage rates.

Marx wants to show the inequity of non-labor earnings such as rent, profit, interest and other income in
the capitalist system under a model called the exploitation theory of wages. According to Marx (2000:
150-158), the source of capitalist accumulation is profit. Profit expectation is the main factor affecting
the investments of capitalists. For this purpose, the capitalist pays the workers, turns their labor into
marketable products by employing them, and makes a profit by selling these goods at a higher price
than the costs to produce them. According to this theory, labor is the only factor that creates value, and
the value of a good is determined by the amount of labor expended to produce that good. Therefore, all
the value created as a result of production must be paid to the worker as a wage. A system where the
worker is paid at a subsistence level and the remaining part (excess value) goes to the capital owners
as profit, would be seen by Marx as exploitation. In a capitalist system, profit and interest, according to
Marx, are stolen from the workers, and hence they are called unfair revenues. From this perspective, the
working conditions of capitalism cause the exploitation of the labor force. In other words, although it is
labor that produces all the wealth, the laborers only receive the minimum amount of wages to survive
and the excess-value is seized by the employer (Oztiirk, 2005; Brunhoff, 1992: 15-16).

According to the marginal productivity theory, labor is the only variable that determines profit
maximization in the short-term under the conditions of perfect competition. Profit maximization is the
minimization of labor costs. In this context, an equilibrium between production and employment will
occur if the marginal product of labor (MPL) for an additional employee is equal to the marginal cost
and real wages (W/P). Therefore, in order to increase the marginal productivity of labor, it is necessary
to increase real wages. This type of classical approach establishes a direct relationship between wage
and productivity increases (Glines, 2007; Yildinm, 2015). For example, each production factor has a
share in production according to the neoclassical marginal productivity theory (Saracoglu and Sui¢cmez,
2008). This means that workers with a high level of productivity are paid higher and workers with less
productivity are paid less. At a macroeconomic level, an increase in real wages is expected to increase
the cost of labor. Therefore, additional labor is expected to increase marginal productivity until labor
productivity reaches a level of equilibrium (Goh, 2009: 4).

The collective bargaining theory understands that wages are not only formed by the functioning of the
supply and demand mechanism in the labor market, but wages are formed and affected by many factors.
Wages are determined as a result of negotiations or agreements between workers and employers, and
the bargaining power of the parties plays a primary role in determining the wage levels. The maximum
amount of wages indicates the highest rate of wage the employer can pay and the minimum amount
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that can be agreed upon indicates the lowest rate. There are many wage rates between these two
levels, and the bargaining power of the parties ensures that the wage rate falls between these two
limits (Yalcintas, 1969: 53). In wage negotiations, when the upper limit of a specific wage is exceeded,
the employer’s share is not sufficient to continue production, while a figure below the lower limit is not
sufficient to sustain a worker’s livelihood. Within these limits, workers and employers agree on a wage
level through mutual negotiations for many reasons (Dobb, 2007: 203-204). According to this theory,
during times of low unemployment, there is less potential competition in the labor market and as a result,
labor unions are in a better position to negotiate and achieve wage increases. So this model suggests
that nominal wages can increase faster as the unemployment rate decreases. Conversely, real wages
are expected to fall if there is a rise in the unemployment rates since unions will lose their bargaining
power (Dogruyol and Aydinlar, 2015).

2.2. Modern Wage Theories

The purchasing power theory rejects the neoclassical wage models, which claim that the economy as a
whole has a tendency to equilibrium with full employment. It argues that unemployment is a problem of
effective demand rather than a wage problem and that changes in wages are not necessarily sufficient
to change the demand for labor (Kregel, 1983: 50-68). The profitability of an industry depends on the
availability of demand to meet the sale of goods produced at an affordable price. The vast majority of
goods produced by industries are consumed by workers and their families. If the workers’ wages and
thus the purchasing power are high, the demand for goods may be sufficient. Therefore, the production
of these goods will continue at a high level. When wages and purchasing power fall, production
decreases and unemployment increases. If production cannot be increased in the face of increasing
purchasing power, inflationary pressure will arise (Lordoglu et al., 1999:146). In this context, the main
purpose for supporters of this theory is to ensure that the level of wages is high enough to buy all of the
products which are produced by the laborers and therefore prevent curtailing the level of production
and intensifying the unemployment problem.

According to the natural rate of unemployment theory, as long as wages are flexible and government
intervention is restrained, the labor market tends to spontaneously reach full employment equilibrium
(Lazear,1984:1-14). The natural rate ofunemploymenttheoryrejectsthe viewthatafallinthe unemployment
rate can be achieved with high inflation. So it affirm that there is a trade-off between inflation and
unemployment. The theory draws attention to market-clearing price levels and argues that the economy
will spontaneously and rapidly return to the natural rate of unemployment determined by the various
institutions within the economy. Unemployment, according to the natural rate of unemployment theory,
is caused by supply-side distortions such as a misalignment in skills and the labor market or individual
deterrent effects caused by excessive government intervention. Unemployment is seen as a result of
the choices individuals make between work and leisure. According to this approach, governments can
achieve positive economic results such as low unemployment and high productivity with microeconomic
reforms (Mitchell and Muysken, 2008: 9-11).

It is also possible to understand the relationship between productivity and wages with an approach
developed by new Keynesian economists called the insider-outsider theory. The theory explains the
distribution of unemployment in different sectors and the relative wage structure in the context of a
heterogeneous labor market (Eren et al., 2000). The model is based on the influential work of Lindbeck
and Snower (1985-1986). This approach accepts the existence of two types of workers identified as
‘insiders’ or ‘outsiders’, meaning those inside a firm who are already employed and those outside who
are unemployed, respectively. Unemployment, according to this model, will continue if the labor activity
of outsiders and insiders and their bargaining power is not balanced and if firms are not then reaching
out to outsiders (Bildirici, 2012: 10). In this context, changes in wages do not directly affect the level of
unemployment since insiders play a significant role in setting wage levels that can create disincentives
for outside hiring. High wages, in this case, are often endured for the sake the labor productivity.
Therefore, macroeconomic theory assumes that according to the insider-outsider model, there is no
direct relationship between wages and unemployment rates.
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Another theory that explains the wage-productivity relationship is the efficiency wage theory. This
theory assumes that wages influence productivity. Specifically, by employing higher-wage workers
beyond the market-clearing wage, firms can typically reduce employee turnover, limit inefficiency and
therefore enhance their overall productivity. For instance, in this theory, raising a worker’s pay is thought
to encourage a higher level of work engagement and strengthen an employee’s commitment to the
firm in the long-term. In its analysis of the productivity-wage relationship, “human capital stock” and
“physiological loading” are the basic criteria. The relationship between these criteria may be negative,
positive, or neutral at a national level. This depends on the relative relationship between them. For
example, if productivity in an economy increases and the return on human capital stock drops the
relationship between wages and productivity is negative. Moreover, if we consider changes made in
the private business sector, as a result of increased productivity, the level of human capital stock and
physiological loading required by the respective jobs may either decrease or increase. Therefore, the
relationship between wages and productivity can vary. When this situation is analyzed over the short
term, these two variables are generally observed to have a positive relationship. But in the long term,
this relationship has a structure that typically can shift from either neutral to negative (Akyildiz and
Karabicak, 2002).

The implicit labor contract theory strives to explain the role of legitimate agreements and their economic
effects between firms and employees that are negotiated agreements, but not formal (Parasiz, 1994:
195-196). This theory attempts to explain wage rigidity through long-term implicit contracts between
risk-averse workers and risk-exposed firms. According to this theory, implicit agreements are the most
important factor in shaping long-term relationships between workers and firms. Firms can refer to
unwritten agreements to keep workers, and the implicit agreement provides guarantees to workers
when working conditions begin to change. This model was developed based on the observation that
firms do not simply change their employment structure and their wages quickly even when the demand
for the goods produced by the firm changes. There is an implied agreement that the workers are more
or less guaranteed a fixed wage. Thus, while the firm carries the risk in this agreement, the workers are
able to shield themselves from a significant measure of risk. However, according to this theory, firms may
not face more risk on the whole than the workers due to the overall wealth differences between the two
(Brown, 1980: 1-69; Parasiz and Bildirici, 2002; Oztiirk, 2005: 45-46).

2.3. Empirical Literature

The empirical literature on productivity and wages focuses on two broad themes. For example, many
studies observe a significant relationship between productivity and wages such as Katowich and Maia
(2018) for Brazil, Dostie (2006) for Canada, Fedderke and Mariotti (2002) for South Africa, Ozmucur
(2003) for Turkey, Marquetti (2004) for the United States, Strauss and Whoar (2004) for US manufacturing
industries, Glines (2007) for the Turkish manufacturing sector, Sharpe et al. (2008) for Canada, Goh
(2009) for Malaysia, Klein (2012) for South Africa, Bhattacharya et al. (2009) for the Indian manufacturing
sector and Meghan (2002) whose study covers multiple industrialized countries. On the other hand,
Tadjoeddin (2016) found a post-crisis disconnect between wages and productivity in Indonesia. Later,
Tadjoeddin and Chowdhury (2019) also found a similar disconnect in Indonesia’s manufacturing sector
between productivity and wages.

A survey of the empirical literature on the subject suggests that there are a substantial number of
studies that have analyzed the relationship between productivity and real wages. However, most of
these studies have concentrated on data related to developed countries. For instance, both Strauss and
Wohar (2004) and Narayan and Smyth (2009) investigated this relationship using a panel cointegration
analysis while focusing on data from the United States and G7 countries. The former study explored the
causal links in 459 manufacturing industries in the United States; however, the latter study focused on
the long-run elasticities of productivity regarding real wages and inflation for the G7 countries. Overall,
the results from the studies that focus on developed countries generally show that there is a positive
and strong relationship between productivity and real wages (Yildirim, 2015).
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Similarly, studies related to the wage-employment relationship generally focus on the relationship
via productivity. Harrison (2009) states that wage inequality expands the gap between real wages
and productivity. Autor et. al. (2007) found that employment protection has a negative impact on the
productivity of firms in the United States from 1970 to 1999. The adoption of various dismissal protection
policies limited production options and led employers to retain unproductive workers. Likewise, Petrin
and Sivadasan (2006) state that increasing the gap between a worker’s marginal revenue product and
their wages diminish productivity. Symeonidis (2008) investigated the effect of competition on wages
and productivity in some manufacturing industries in the UK via a panel data analysis between 1954 and
1973. There was evidence that collusion negatively affected the growth of labor productivity, but it did
not affect wages before or after the introduction of a cartel law.

Hsieh and Klenow (2009) investigated how the minimum wage affects a firm’s productivity in the
manufacturing industries of China and India from 1992 to 2005. According to the results of the analysis,
an increase in the minimum wage caused a decrease in a firm’s productivity. Fachin and Gavosto (2010)
examined labor productivity trends in Italy from 1981to 2004 and found a long-term relationship among
the variables. Kaytancr’'s (2010) study on efficiency wage theory in Turkey from 1963 to 1998 concluded
that wages were causally related to productivity. The study also found that the claims of efficiency wage
theory were supported in some of the sectors under consideration.

Lopez and Silva (2011) examined the relationship between the wage-productivity gap and unemployment
in OECD countries through a panel smooth transition regression model and a vector autoregression
model from 1985 to 2007. They found what is called an exhibited nonlinear structure that shifted from
positive to negative in situations where there is more rigid employment legislation. Elgin and Kuzubas
(2012) investigated the gap between real wages and productivity in manufacturing industries in Turkey
particularly with respect to inflation, capital deepening, the size of the informal sector, and taxes from
1950 to 2009. The gap was seen to be a consequence of the bargaining power of the workers. Moreover,
a positive relationship was also seen between the wage-productivity gap and unemployment. Das et.
al. (2017) analyzed the influence of wages on labor productivity using a panel causality test for India’s
manufacturing industry between 1998 and 2013. Using variables such as employment, productivity,
and wages the conclusions showed there was not a significant causal relationship from productivity
to employment and wages. In other words, the wage rate was not affected by productivity. Alvarez
and Fuentes (2018) examined the relationship between the minimum wage and productivity in Chile’s
manufacturing industry from 1992 to 2005 using a dynamic panel data analysis. They analyzed the
variables of wages, sales, output, and employment and showed that the relationship was negative due
to labor adjustment costs. Dimian et al. (2019) employed a panel ARDL model to examine the salary-
employment nexus for Romania’s 14 sectors. They submitted a negative association between these two
variables, while there was a long-run association between these two variables in the short-run. Sectors
varied this result. Employing Johansen and Juselius cointegration and Granger causality approaches
for the Turkish industrial sector, Agazade and Albayrak (2019) showed that labor productivity was
negatively influenced by increased employment long-run while a raise in employment penetrated real
wage raises positively. In short-run, their results indicated the presence of the bidirectional causality
among labor productivity and employment. Applying Johansen and Johansen/Juselius cointegration
and VECM analyses, Bakir and Eryilmaz (2020) posed the long-run among these variables and the
causality operating from real wage to employment in the short-run for the Turkish manufacturing sector.
Table 1 summarize the empirical literature.
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Table 1. Summary of Empirical Literature

Author(s) Country Period Variables Method Findings
Ozmucur Turkey 1950-1998 | Wage, prices and production | Three stage least | Labor productivity is higher in
(2003) indices in nine two-digit | squares estimates private sector while average
manufacturing sub-sectors, wage rate is higher in public
real wage rate, real labor sector.
productivity, labor force, GNP
per capita
Marquetti United 1869-1999 | Real wages, labor | Cointegration and | There is a relatonship
(2004) States productivity Granger non-causality | between real wages and labor
(US) tests productivity in the long run.
Dostie Canada | 1999-2003 | Years of age, wage, labor | Least Square, | Concave age-wage and age-
(2006) productivity, total  hours | Restricted Maximum | productivity profiles are found.
worked Likelihood Productivity of workers aged
55 and more with at least
an undergraduate degree is
lower than their wages.
Gilnes Turkey 1988-2006 | Labor productivity, wage | Cointegration, vector | There is long-term equilibrium
(2007) worked per hour in | autore regression | relationshi between
maufacturing sector model, vector error | productivity and real wage
correction model
Hsieh ve China 1992-2005 | Labor productivity in | Quartile regression According to the results of
Klenow and India maufacturing sectors, the analysis, an increase in
(2009) minimum wage the minimum wage caused
a decrease in a firm’s
productivity
Bhattacharya India 1973-2001 | Sectoral labor productivity, | Panel  cointegration | There are long-term
et al. (2009) real wage, employment analysis cointegration relationship
between productivity and
real wages and between
productivity and employment
Also, employment and real
wages have a positive effect
on labor productivity
Kaytanci Turkey 1963-1998 | Granger causality Average product | Wages were causally related
(2010) of labor per hour, | to productivity. The study
fixed wage per hour, | also found that the claims of
average product of | efficiency wage theory were
labor per worker, fixed | supported in some of the
wage per worker sectors under consideration.
Lopez and OECD 1985-2007 | Labor  productivity  gap, | Panel smooth | What is called an exhibited
Silva (2011) unemployment, real wage transition regression | nonlinear structure that shifted
model and a vector | from positive to negative in
autoregression model | situations where there is more
rigid employment legislation.
Elgin and Turkey 1950-2009 | Unionization, unemployment | OLS, FGLS, | There is a positive relationship
Kuzubas rate, inflation, tax rate, capital | instrumental variable | wage-productivity gap
(2012) deeping, MPL-to W ratio technique with OLS | and unemployment rate in
and FGLS and OLS | manufacturing sector.
estimation with
one-period lagged,
cointegration
Tadjoeddin Indonesia | 2001-2012 | Earnings, labor productivity, | Generalised method | The realtinship between real
(2016) employment of moment wages and employment is

negative.
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Table 1. (Continued)

Author(s) Country Period Variables Method Findings
Das et al. India 1998-2013 | Employment, productivity | Panel causality There was not a significant
(2017) and wages causal relationship  from

productivity to employment
and wages. In other words, the
wage rate was not affected by

productivity.
Katowich Brazil 1996-2014 | Sectoral labor productivity, | Panel fixed regression | Wage levels for all economic
and Maia labor formalization, national | analysis sectors  affect  positively
(2018) monthly minimum wage, total productivity. Also, Ibor
hours worked per sector, formalization and minimum
years of age, proportion wage have equal impacts on
famale, years of education productivity.
Alvarez and Chile 1992- Wages, sales, output, and | Dynamic panel data The relationship between
Fuentes 20015 employment wage and productivity
(2018) was negative due to labor
adjustment costs
Dimian et al. Romania | 1995-2016 | Total employment, and the | Panel ARDL model There was a long-run linkage
(2019) average net real monthly between these two variables,
salary earnings there was a negative linkage
in short-run.
Agazade Turkey 2005Q1- | Labor productivity and total | Johansen and | Labor productivity was
and Albayrak 2016Q3 industry employment index Juselius cointegration | negatively affected by
(2019) and Granger causality | increase in employment in

long-run while increase in
employment penetrated real
wage raises positively.

Bakir and Turkey 1988Q2- | Real wages and employment | Johansen and | The causality run from real
Eryllmaz 2019Q4 Johansen/Juselius | wage to employment in the
(2020) cointegration and | short-run.

VECM tests

Source: The table is prepared by author.

3. METHODOLOGY

3.1. Data and Variables

This study examines the relationship between productivity and real wages. Productivity, in the most
general sense, is a concept used to express how well an enterprise or an organization uses its resources
to produce goods and services. In order to find the optimum level of maximizing resources, a proportional
relationship should be established between the resources used and the products provided. It is possible
to differentiate efficiency types under three headings, namely total productivity, multifactor productivity
and labor productivity. Accordingly, productivity is calculated by the ratio of the total production factors
to the total inputs. In order to find the optimum level of resources used, a proportional relationship
should be established between the resources used and the products provided. Unfortunately, however,
total productivity is difficult to calculate because the input components are very difficult to express
using the same units of measure. For this reason, some have insisted that labor productivity calculations
need to be considered individually instead of attempting to include all production factors in a general
productivity calculation (Paksoy, 1999: 43). The productivity (PR)) variable used in this study is the
labor productivity index which includes data from the manufacturing industry in both the public and
private sectors. The index is calculated by quarters and is expressed as production per hour worked.
Similarly, the variable related to wages (W) is the quarterly real wage index calculated according to
the hourly wage criteria for the manufacturing industry. The study period is from 1988:Q1 to 2006:Q4.
All the variables are transformed into logarithmic form so that the coefficients can be interpreted as
elasticities. The following notation is used for the two variables, w =log (real wage index), =log (partial
[labor] productivity index).
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There are some limitations to the time dimension in this study. For example, there is no current data
set for the wage and productivity variables. Therefore, different productivity and wage indicators are
used for the variables in this study. Also, the period that is examined for these three variables is limited
to 2007:Q1 to 2017:Q4. In other words, there is no current data for the variables. The unemployment
rate is also used in the study. The variables that were used over the same period are the index of
production per employee for the total industry (PR.)/ index of hours worked (HW), unemployment rate
(u) and the hourly earnings that exclude seasonal and calendar effects (W,)/ consumer price index (CPI).
The following notation is used for the three variables: p,=log (labor productivity per hour index), w,=log
(W,/CPI) and u= (unemployment rate). The real wage is calculated in Turkish liras (TL).

The data sets were obtained from the Central Bank of the Republic of Turkey’s electronic data distribution
system, the FRED database, and the Turkish Statistical Institute. Table 2 summarizes the statistics of the
variables used in this study.?

Table 2. Statistics Summary

w, P, w, P, u
Mean 4593918 4575677 -0,4868 4,612 10,1590

Median 4,577004 4,598237 -0,5229 4,6114 10,1500

Maximum 4,970754 5128148 -0,2521 47845 14,5000
Minimum 4,041932 3,930558 -0,6451 4,4013 7,5000

Std. Dev. 0197496 0,330284 01272 0,0700 1,5708

Skewness -0,268515 -0,272057 0,5945 -0,4750 0,5858

Kurtosis 3,848673 2,246392 2,0001 4,5942 3,0085

Jarque-Bera 3194049 2,735958 4,4205 4,3147 2,5174

p-value 0,202498 0,254621 01096 0,1085 0,2840

Sum 3491378 3477515 -21,4225 202,8945 447,000
Sum Sgq. Dev. 2,925361 8,181542 0,6961 0,2107 106,1064
Observations 76 76 44 44 44

The descriptive analysis shows that the variables have a normal distribution at a 10% significance level
according to Jarque-Bera normality test. w,, p, and p, are left-skewed while w, and u are right-skewed.
The value of standard deviation for w, is higher value than w,, which indicates w, has more volatility.
Also, p, has higher standart deviation than p.,.

3.2. Models

In this study, we draw on the work of Koatovich and Maia (2018), Tastan and Akar (2013) and Gtines (2007)
and the analysis focuses specifically on the long-term relationship between wages and productivity.
Following the empirical literature, the standard log-linear functional specification of the long-term
relationship real wage (w,) and partial productivity (p,) in the Turkish manufacturing industry may be
expressed as:

wy, = Bo+ b1, + &

B, and B, indicate parameters and g, shows the error term in the Equation 2. The second model includes
three variables. The long-run relationship between real wage (w,), labor productivity (p,) per hour and
the unemployment rate (u) in the Turkish manufacturing industry may be expressed as:

(2)

Wa, = Qo + QP2 + QU + 1, (3)

a,, a, and a, indicates parameters and v,shows the error term in the Equation 3.

2 Many times the series exhibits a regular seasonal pattern over the year. Therefore, all variables are seasonally adjusted by the
TRAMO-SEATS method (except real wages) in this study.
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3.3. ARDL Bounds Testing Approach

The existence of long-term relationships between the two variables will be investigated by the ARDL
Bounds testing approach.

Vi =yvo+ 171X + v (4)

First, the ARDL method allows the variables to be I(1) or I(O) in order to investigate the cointegration
relationship. The advantages of this method are that it does not require a unit root pretest (Pesaran and
Pesaran, 1999) and it allows for the variables to have different optimal lags, which is impossible with
conventional cointegration procedures. Equation 5 can be presented as the following in the ARDL form:

AY, = c+aYy_y + BX,1 + XL OAY, + X MK, + & (5)

In the equation €, and A are the white noise term and the first difference operator, respectively. The
appropriate lag selection is based on a Schwarz information or criterion (SIC). The bounds testing
procedure is based on the joint F-statistic or Wald statistic that tests the null hypothesis of cointegration,
H,: a = = 0 against the alternative of H: a # B # 0. The F statistic is calculated for any significance
level where it is possible to make a definite interpretation without considering the integration scores
of the variables (Pesaran et al., 2001: 296). The null (H ) hypothesis is rejected in the case where the
computed test statistic is higher than the upper critical bound value. However, the cointegration test
becomes indeterminate when the F-statistic remains between the bounds. If the F-statistic is below the
lower critical bound value, the null hypothesis cannot be rejected. Having found long-run relationships
among the variables, the long-run relationship is then estimated using the following selected ARDL
(m,n)® models in Equation 6. Whereas Equation 7 presents the vector error correction model (VECM):

Yo = @o+ Dizo i Ve Y20 Bi Xe—j + €1t (6)
AY, = 0, + T 0(DAX,_; + X5 SADY,—; + Y1 ECM,_y + 5, (7)

Equation 6, VECM 1; VECM 2 are shown in Equation 7. Thus, Equation 6 and Equation 7 VECM are
estimated to determine the Granger causality between the variables:

AXe = B, + Ty (DAY, + Ef:l AN Xe—it Y2 ECT—y + &3¢ (8)

g,, €,,and g, show residual terms and they are independently and normally distributed with a zero mean
and a constant variance. An optimal lag selection based on a criterion such as AIC and SIC where ¢,
and ¢, are the coefficients of the error correction term (hereafter ECM and ECT) in Equation 7 and in
Equation 8. The error correction term indicates how quickly the variables converge toward equilibrium.
The coefficient of the error correction term should be statistically significant and negative.

3.4. Toda-Yamamoto Causality Approach

In the absence of a long-term relationship, the Toda-Yamamoto test is used to determine the presence
of a causal relationship between variables. Long-term information loss is prevented by taking the
difference during the causality test. In other words, since the unit root analysis is not necessary with
a Toda-Yamamoto causality test, there is no need to stabilize the non-stationary series by taking the
difference (Toda and Yamamoto, 1995). The Toda and Yamamoto (1995) equations for the study are as
follows:

* The lag lengths m and n are determined by Akaike information criteria (AIC) or Schwarz information criteria (SIC) following the
suggestion of Pesaran and Pesaran (1997).
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In

_ k d k d
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k Amax (9)
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the MWALD Test, the direction of the causality relationship is determined by using VAR (k + dmax)

(Toda and Yamamoto, 1995). For example, the null hypothesis for Equation 9 is that “Labor productivity
per hour and the unemployment rate do not causally affect real wages” and the alternative hypothesis

is

that “labor productivity per hour and the unemployment rate causally affect the real wage”. If the

MWALD statistic is statistically significant, the alternative hypothesis is accepted and there is, in fact, a

causal relationship from the independent variable to the dependent variable.

4. EMPIRICAL FINDINGS
4.1. Results of the Unit Root Analysis

In

order to obtain reliable results, we examined the order of integration for the series. For this purpose,

we applied the Augmented Dickey-Fuller (ADF), the Philips-Perron (PP) and the Kwiatkowski-Philips-
Schmidt-Shin (KPSS) unit root tests in this study. The results of the unit root test are presented in Table 3.

Table 3. ADF, PP and KPSS Unit Root Tests

For Constant

ADF PP KPSS
Variables | t-Statistics p-Value t-Statistics p-Value t-Statistics

P, -0,8455 0,7999 -0,8534 0,7976 1,1561°

w, -2,6982 0,0791 -2,7205 0,0753° 01493

P, -1,2860 0,6275 -0,9392 0,7659 0,6863

A, -6,3594 0,0000¢ -9,0018 0,0000¢ 0,5000

w, 0,5145 0,9853 0,8474 0,8938 0,7955¢
Aw, -8,1506 0,0000¢ -8,1506 0,0000¢ 0,271

u -3,3180 0,0203° -2,7762 0,0701° 0,1094

For Constant and Trend

ADF PP KPSS
Variables | t-Statistics p-value t-Statistics p-Value t-Statistics
P, -2,2073 0,4784 -2,2049 0,4798 01563
w, -3,48M1 0,0491° -2,7611 0,2161 01463
P, -2,8763 0,1799 -2,8280 01956 0,0711
Ap, -6,3307 0,0000¢ -11,2854 0,0000¢ 0,5000¢
w, -1,8918 0,6414 -1,7495 0,7414 0,1981°
Aw, -8,3607 0,0000¢ -8,4045 0,0000¢ 0,0924
u -3,3605 0,0717° -2,7477 0,2238 0oMn23

Note: The optimal number of lags for the ADF test was determined by the Schwarz Information Criteria (SIC). The maximum number
of lags is taken as 8 and the parenthesis shows the optimal number of lags for the ADF test and the band interval for the PP test.
The critical value at a %1 significant level in the KPSS test is 0,7390 for a unit root test with the constant term. For a unit root test
with the constant term and trend, the value was 0,2160. a, b and ¢ show the significance levels at 10%, 5% and 1% respectively.
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According to Table 3, the ADF and Philips-Perron unit roots test results and the KPSS test results are
contradictory with respect to the variables. The conflicting results mean that a unit root test with a
structural break is needed. A Perron (1997) breakpoint unit root test was used, and the results are
reported in Table 4.

Table 4. Results of Perron (1997) Breakpoint Unit Root Test

MODEL A MODEL B MODEL C
Variables Test Statistic Break Point Test Statistic Break Point Test Statistic | Break Point
P, -3,9763 1991: Q1 -4,5520° 1991: Q4 -5,9840¢ 1993: Q4
w, -3,6407 2000: Q4 -3,5801 1991: Q2 -3,8141 1994: Q1
Aw, -10,796¢ 1994: Q2 -10,288¢ 1994: Q3 -11,590 1994: Q2
P, -3,3278 2016: Q3 -3,2807 2016: Q4 -3,2415 2016: Q2
Ap, -6,6412¢ 201: Q4 -6,4460¢ 2017: Q4 -5,8043¢ 201: Q1
w, -3,8163 2015: Q1 -3,7181 2013: Q1 -3,8980 201: Q3
Aw, -9,2395¢ 2016: Q3 -91120¢ 2016: Q2 -9,1684¢ 2015: Q2
u -4,0424 2016: Q2 -4,0638 2012: Q3 -3,9559 2010: Q3
Au -47673° 2016: Q2 -4,3921° 2017: Q1 -5,0150° 2011: Q4

Note: a, b and c show statistical significance at 10%, 5% and 1% respectively. means the first difference of the variable. Critical
values for Model A are -5,347, -4,8598, -4,6073 for 1%, 5% and 10% significance respectively. Critical values for Model B are
-4,2610, -4,5248, -5,0674 for 1%, 5% and 10% significance respectively. Critical values for Model C are -4,8939, -5,1757, 5,7191, for
1%, 5% and 10% significance respectively.

According to Table 4, all variables (except partial productivity) can be said to be stationary at the first
difference.

4.2. Results of Partial Productivity and Real Wage (1988-2006)

First, the relationship between partial productivity and real wage is analyzed from 1988:Q1to 2006:Q4
in Turkey. In this regard, the time series chart of these variables is examined in Figure 1.
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Figure 1. Real Wage and Partial Productivity, 1988-2006

The series is displayed in graphical form to detect trends and structural breaks. Partial productivity
displays a relatively steady positive trend while the wage trend is interrupted by several shocks
between 1988 and 2006. During this period, the Turkish manufacturing industry in particular shows
layers of conflict and dissymmetry between wage and productivity. When we look at the trend of
wages in Turkey after 1980, observed changes in microeconomic policies and the institutional structure
of the labor market resulted in a period of instability. With the increasing importance of engaging in
global competition in the 1980s, real wages fell sharply. In other words, a tendency toward decreasing
productivity was stronger in the post-1980 period (Kilicaslan, 2005: 17). Toward the end of the 1980s,
the liberalization of trade union activities and the effects of general growth on the economy led to a
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considerable rise of productivity and wages that compensated for the losses recorded in the previous
period (Saracoglu and Suicmez, 2008). A significant portion of the increase in the Turkish manufacturing
sector’s real wages occurred between 1989 and 1991. Although real wages continued to increase up
until 1993, this increase was relatively low. With the outbreak of the economic crisis of 1994, the rate of
real wages decreased sharply as the inflation rate increased around 100% (Taymaz et al., 2014). After the
1994 crisis, bottlenecks in profitability, as well as increasing pressure from public budget deficits, caused
a decline in both the private and public sectors, and this was equally observed in the manufacturing
industry. Partial productivity reached its highest levels during the 2001-2006 period.

Following the unit root analysis, the relationship between the variables in the study is explored through
the ARDL Bounds testing approach. The results of the cointegration test are given in Table 5 and the

stability results are shown in Figure 2.

Table 5. Results of the Cointegration Test*

Unrestricted Intercept and no Trend Case
Lags F-Statistic t-Statistic
7 8,0817 -3,7227
Pesaran Critical Value
%10 %5 %1
k 1(0) 1(1) 1(0) 1(1) 1(0) 1(1)
1 4,04 478 4,94 5,73 6,84 784

Note: Critical boundary values are taken from Table F Case l(iii) of Pesaran and Pesaran (2001: 300). k is the independent
variable number. In this study, structural shocks were determined by looking at the CUSUM and the CUSUMQ tests and then
they were added as dummy variables in this model.

As seenin Table 4, there is a long-term relationship among these variables in the Turkish manufacturing

industry. This is an expected result according to economic theory.
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Figure 2. Plot of CUSUM and CUSUMQ Tests for the Cointegration Model

At this stage of the study, the optimal ARDL (2,3) model was determined according to the Akaike

information criterion (AIC) and this model is reported in Table 6.

4 Structural breaks are included in the model and are used as a dummy variable.
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Table 6. ARDL (2,3) Model

Dependent Variable: w,,
Variable Coefficient Standard Error t-Statistic p-Value
Constant 0,8214 01662 4,9402 0,0000¢
D, -0,0285 0,0151 -1,8765 0,0651°
w,, 0,5442 0,108 4,9103 0,0000¢
w,, 0,3118 01027 3,0350 0,0035¢
Py 0,7179 0,2048 3,5048 0,0008¢
Pi 0,2343 01379 -1,6986 0,0986°
Pies -0,3465 01326 -2,6118 0,012°
Pis -0,5447 0,2902 -1,8765 0,0651°
Long Run Coefficients
Constant 5,7095 0,6966 81960 0,0000¢
P -0,28704 01562 -1,7310 0,0882°
D, -0,0351 0,0167 -2,1017 0,0687°
R?=0,9277  F=119,2122 (0.0000°) R%=0,9199 Jarque-Bera: 6,3005(0,042%)

Breusch-Godfrey LM 2,0340 (0,1393) Breusch-Pagan Godfrey 2,8424 (0,0120*)

Note: The symbols a, b and c denote significance at %10, %5 and %1 levels, respectively. * shows that the error terms are
normally distributed at a 1% significance level. ** indicates the homoscedasticity is valid for 1% significance. p-values are given
in parentheses.

When Table 6 is taken into consideration, it can be said that structural shocks (D,) and productivity index
(p,) have a significant effect on long-term real wages (w). In the long term, it is concluded that increases
in partial productivity in the current period (p,), positively affect real wages but that the two previous
increases in partial productivity (p,,) have a negative impact on real wages.

When the long-term coefficients are examined, a 1% increase in partial productivity decreases wages by
28%. Therefore, for the Turkish manufacturing industry in the long term, increases in partial productivity
have not caused increases in real-wage. The statistics obtained from the autocorrelation, changing
variance, normality, and the model-building-error tests are acceptable. At the same time, the CUSUM
and CUSUMAQ graphs also show that the regression coefficients are stable (see Figure 3).
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Figure 3. Plot of CUSUM and CUSUMGQ tests for the ARDL (2,3) Model

In the study, the results of the estimation of the vector error correction models are given in Table 7.
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Table 7. Vector Error Correction Model (VECM)

Dependent Variable: w,,
Variable Coefficient Standard Error t-Statistic p-Value
Constant 0,8214 01740 47207 0,0000¢°
D, -0,0281 0,01370 -2,0752 0,0490°
Aw,,, -0,3118 01071 -2,9115 0,0014¢
Ap,, 0,717 0,2149 3,3401 0,0001¢
Ap,,, 0,8912 0,2192 2,4847 0,0155°
Ap,,, 0,5447 0,2192 2,4847 0,0419°
ECM,, -0,1438 0,0297 -4,8325 0.0000¢
R?=0,4390 F=8,6101(0,00009) R?=0,3880 Jarque-Bera: 6,3005 (0,0428**)
Breusch-Godfrey LM: 2,0340 (0,1393)  Breusch-Pagan Godfrey :2,8424 (0,012*¥)
Dependent Variable: p,,
Variable Coefficient Standard Error t-Statistic p-Value
Constant 0,0065 0,0186 0,3525 0,7255
D, -0,003 0,0101 -0,3455 0,7308
Ap,,, -0,2070 0,184 -1,7481 0,0852°
Aw,, 01743 0,0513 3,3947 0,0012¢
Aw,, 0,101 0,0516 21320 0,0368°
Aw,, -0,0941 0,0507 -1,8537 0,0638?
ECT,, -0,0047 0,0072 -0,6585 0,5125
R?=0,2292 F=3,2717 (0,0000°) R?= 01591 Jarque-Bera: 3,0382 (0,2189)
Breusch-Godfrey LM: 1,4155 (0,2504) Breusch-Pagan-Godfrey: 0,7282 (0,6486)

Note: The symbols a, b and c denote significance at %10, %5 and %1 levels respectively. p-value is given in parentheses.

The error correction term (ECM, ) in the first error correction model is negative and statistically significant
as expected. The coefficient of the error correction term (ECM, ) is -0,1438. This result shows that
approximately 14% of the deviation from the balance disappeared in the first year and that the deviation
will disappear after nearly seven periods (years). In the case of any shock to the wage index, the speed
of reaching the equilibrium level is significant.

The error correction term (ECT ) in the second error correction model is negative but statistically
insignificant. This result shows that changes in real wages have no effect on productivity in terms of
long-term balance. Therefore, it cannot be inferred that these results support the predictions of the
efficiency wage models.

According to the results of the VECM model, the increases in the current period (p,) and the previous
period (p,,,. p,.,) have a positive effect on wages in the short term. At the same time, it is concluded that
the wage increases in the current (w,) and previous periods (w,,,) have a positive effect on productivity.
This positive relationship between partial productivity and real wages in the short term is in line with the
results of Ozmucur (2003) and Marquetti (2004). Another remarkable finding in Table 6 is the negative
effect on partial productivity of the previous three-period wage increases by around 9%. This result
indicates that increases in real wages and its effects on partial productivity have decreased as time
passes.

Finally, when both VECM models are analyzed together, there is a one-way causality relationship from
real wages to partial productivity because 26,7 0. As is well known, efficiency wage theory argues that
causality runs from real wages to partial productivity (Yildirnm, 2015). Therefore, this result indicates that
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this part of the efficiency wage theory is valid. Hence, the increase in real wages in the previous period
seems to have a negative effect of around 15% on partial productivity.

4.3. Results of Labor Productivity, Real Wage and Unemployment (2007- 2017)

At this stage of the study, the relationship between the real wage, labor productivity and unemployment
are analyzed for Turkey from 2007:Q1to 2017:Q4. The results of the cointegration test are given in Table
8 and the relationship among the variables are examined in the time series chart in Figure 5. As seen in
Table 8, there is no long-term relationship among these variables.

Table 8. Result of the Cointegration Test

Unrestricted Constant and Unrestricted Trend

Lags F-Statistic t-Statistic
1 1,0667 -1,0634
Pesaran Critical Value
%10 %5 %1
k 1(0) 1(1) 10) 1(1) 1(0) 1(1)
2 4,19 5,06 4,87 5,85 6,34 752

Note: Critical boundary values are taken from Table F Case I(v) of Pesaran and Pesaran (2001:300). k is the independent variable
number. In this study, structural shocks were determined by looking at the CUSUM and the CUSUMQ tests and then they were
added as dummy variables in this model.
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Figure 4. Plot of CUSUM and CUSUMQ Tests for the Cointegration Model
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Figure 5. Real Wages, Labor Productivity and Unemployment, 2007-2017

Following the 2008 Crisis in Turkey’s manufacturing industry, a significant gap occurred between
productivity and wages as seen in Figure 5. In addition, real wages were continuously below labor
productivity per hour during this period. When considering both Figure 5 and Table 7, the most important
problem with the labor market in Turkey during this period is that wages are consistently lagging
behind the inflation rate. This leads to a break in the causal relationship between wage increases and
productivity. The second most important problem for Turkey is the disconnect between productivity,
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economic growth, and employment. The main factor for this disproportionate type of relationship is
that economic growth is primarily consumption led. Other factors breaking the causal link between
productivity and wage growth are that unemployment rates have remained stubbornly high.

In this study, the existence of a causal link among these variables in Turkey from 2007:Q1 to 2017:Q4
has been analyzed through the Toda-Yamamoto causality test and the causality results are summarized
in Table 9.

Table 9. Results of Toda-Yamamoto Causality Analysis®

Decision

Py, U*> W,

Wy, U=>p,

w,.p,=>u

Note: => shows causality, #> shows no causality.

The analysis shows that labor productivity per hour and the unemployment rate do not cause changes in
real wages, but the combination of the other variables have causal effects. It is expected that both real
wages and unemployment lead to productivity. In other words, an increase in the unemployment rate
creates indirect pressure on employees to work more efficiently to maintain their jobs. Similarly, wage
increases are also shown to lead to greater productivity.

The causality dynamics among unemployment, wages, and productivity is as expected. Namely, a two-
way causal relationship is found even though there is no long-term relationship for the second period.

5. CONCLUSION

The globalization of trade and increases in labor productivity due to increasing global competition are
generally seen as the main causes of global unemployment. Hence, changes in labor productivity are
seen to play a crucial role in the labor market, especially in labor’s share of production and real wages.
Therefore, this study investigates how the manufacturing sector for different periods, is impacted and
includes implications for future productivity studies. Similarly, this study provides the opportunity to
make comparisons over multiple time periods with two different variables related to labor productivity.

According to the OECD Labor Force Statistics (2017), Turkey has the lowest labor force participation
rate (57,9%) in the OECD. Turkey also ranks quite low with reference to minimum wage compared to
other OECD countries that enforce a minimum wage. In terms of productivity, however, Turkey has
trends that indicate growth and development in the 2016-2017 period. The 2017 data in Turkey show a
low employment rate, low wages and high productivity which suggest that discerning the relationship
among these variables may be quite insightful. Furthermore, the sector in Turkey that has the highest
productivity is the industrial sector. In other words, recently it has been observed that companies in the
industrial sector could not repay their loans to banks operating in Turkey. As a result, employee wages
have fallen and, at the same time, there has been an increase in the unemployment rate. For this reason,
the manufacturing sector, which is the sector that uses most of the commercial credit, is the focus of this
study.

In this study, based on the empirical findings, two important inferences are drawn regarding the
relationship between productivity and wages. First, the findings show there is a long-term relationship
between wages and productivity between 1988:Q1 and 2006:Q4. This result is in line with the findings
of other studies in the literature such as Lopez and Silva (2011), Meghan (2002), Fedderke and Mariotti
(2002), Ozmucur (2003), Marquetti (2004), Strauss and Whoar (2004), Giines (2007), Sharpe et al.
(2008), Goh (2009), Marelli and Signorelli (2010), Fashin and Gavosto (2010), Klein (2012), Dostie (2006),
Bhattacharya et al. (2009), Karaalp-Orhan (2017), Katowich and Maia (2018) and Dimian et al. (2019).
Another result obtained from the study is that from wages to productivity there is a one-way causal

5 The details of the analysis are in Appendix I-II-1lI.
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effect. This result is also consistent with the findings of other studies in the literature (Glines, 2007;
Kaytanci, 2010; Taymaz et al, 2014). Furthermore, it can be shown that structural shocks (D) and partial
productivity (IT,) have a significant effect on the long-term real wage (w,,).

For the first period, the changes in the productivity index have a negative effect on the wage index in
the long term, whereas in the short term changes in the productivity index show a positive effect on the
wage index. Thus, the effect of productivity on wages in the Turkish manufacturing sector varies from
the short term to the long term during the same period.

Historically, during the 1988-1989 period in Turkey the economy entered into a period of low growth or
what might even be called a recession. While the capacity utilization rates were low in the economy,
zero growth was expected in 1989 but election investments were made that year and a 2% growth
actually occurred. The 1990-2000 period saw chronic high inflation, populist policies, wage increases,
and it was even a period when real wages were higher than productivity. The total period from 1988 to
2006 covered in the study was a period of continuous turbulence and crises for the Turkish economy.
It is commonly known that there were extensive cyclical movements during this period that included
high uncertainty, high inflation and more intense financial activities than real activities. Therefore, the
relationship between productivity and wages that are expected in this type of economy is consistent
with the findings of this study. In other words, it was natural for short-term productivity increases to
follow wage increases at that time.

One can infer that the reason for the negative relationship between productivity and wages, in the long
run, is the existence of chronic high inflation and long-term contracts. As inflation increased between
1988 and 2006, real wages decreased and real activities decreased (financial activities also increased)
and thus overall productivity in the economy decreased. While there was a positive relationship between
productivity and wages in the shortterm, wages increased as employee contracts expired, and economic
turbulence and low productivity continued simultaneously. In this case, a negative relationship between
productivity and wages emerged in the long run. The crisis continued and when private sector layoffs
began, there was high-to-low hidden unemployment during this period. The empirical findings obtained
from the study reflect the economic instability in Turkey and its expected effects during this first period.

Whereas for the second period, there was no long-term relationship among productivity, real wages,
and the unemployment rate. During this period, the inflation rate and the unemployment rate were both
high and the causal relationship between the variables was absent. This is largely due to the fact that
firms often did not accurately reflect wage increases and their overall financial position. During this
second period, for example, many businesses struggled financially with large commercial debts and
the number of firms that went bankrupt in the industrial sector substantially increased. Similarly, despite
productivity gains, wages sunk against inflation due to persistent financial problems among private
businesses in general. Therefore, in the long run, the causal relationship among these variables did
not continue throughout the second period. Similarly, this situation is also consistent with the results
of the causality analysis that show that productivity and the unemployment rate do not cause changes
in wages. Therefore, it can be argued that the financial problems of businesses in the manufacturing
industry should be directly addressed and that during periods of high inflation wage increases must be
prioritized.

Despite the high unemployment rate, worker’s fears of losing their jobs continued to sustain steady
productivity levels. But the contradictory unemployment situation is caused by productivity and real
wages. If productivity causes a rise in real wages, the output does not stimulate investments. Therefore,
sufficient employment opportunities cannot be created and eventually the unemployment rate continues
to remain high. The real wages are caused by unemployment, however, the lack of causation in the other
direction shows the link is not fully connected.

Based on the results obtained from this study, it is recommended in future studies to consider additional
variables related to labor productivity in order to make productivity comparisons across industrial
sectors and develop more refined employment and productivity policies.
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APPENDICES
Appendix 1.Determining the Optimal Lag Length of the VAR System

Lag LogL LR FPE AIC SC HQ

0 94,36580 NA 1,75e-06 -4,742544 -4,346665 -4,604372
1 176,4180 136,7536* 3,05e-08* -8,800998 -8,009238* -8,524652
2 181,5108 7,639306 3,88e-08 -8,583935 -7,396296 -8,169417
3 187,9221 8,548418 4,69e-08 -8,440119 -6,856600 -7,887428
4 200,3139 14,45709 4,22e-08 -8,628552 -6,649153 -7,937689
5 216,9405 16,62659 3,16e-08 -9,052251 -6,676973 -8,223215
6 226,0982 7,631368 3,86e-08 -9,061009 -6,289851 -8,093801
7 233,3358 4,825085 5,88e-08 -8,963099 -5,796061 -7,857718
8 257,0527 11,85847 4,32e-08 -9,780707* -6,217789 -8,537153*

Note: * Indicates the optimal lag length. According to diagnostic tests and the AR graph, the optimal lag was determined to be 1.
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Appendix 2. Inverse Roots of the AR Characteristic Polynomial
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Appendix 3. Results of the Toda-Yamamoto Causality Test

Null Hypothesis MWald Statistics p-Value Decision
H:B=B,=B,=8,=0 1,3241 0,5158 Accept
Labor productivity and unemployment o P By=PBy =Py P
do not causally affect real wages. H,: B,= B, =0 0,6049 0,4367 Accept
H,: B, =8,=0 0,0005 0,9815 Accept
‘a=d =a.=a. = b i
Wages and unemployment do not Hy a=a,=0,=a,=0 68321 00328 Reject
causally affect labor productivity. H,: a,=a,=0 0,0984 0,7537 Accept
H, a;=a,=0 6,7079 0,0096¢ Reject
Y=y =y =y = b i
Wages and labor productivity do not Ho vi= ¥ = ¥, = v, =0 69365 00312 Reject
causally affect unemployment. H,: v,= v,=0 1,8338 01757 Accept
Hy v, =V, =0 4,8123 0,0283° Reject
Assumptions for VAR Model
Test Test Statistics p-Value
Breusch-Godfrey LM 81867 0,5179
Breusch-Pagan Godfrey 198,0412 0,4858

Note: The optimal lag length (k) of the VAR model was determined to be 1and d _was taken as 1. In addition, a, b and c are
statistically significant at 10%, 5% and 1% respectively. The assumptions of homoscedasticity and no autocorrelation are valid for
1% significance in the VAR model. p-values are given in parentheses.
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