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Abstract

The purpose of the study is to show the relationship between industrial growth and labor
participation, unemployment and employment ratios in Turkey in the period 2005-2014. To
this end, econometric time series techniques are utilized. The Granger-causality is used for
testing the relationship. The data used in the study includes monthly observations from the
year 2005 to 2014. The justification of this study is to make observations on the effects of
economic policy the Turkish government has been implemented since early 2000s. As a
tradeoff, choosing inflation targeting instead of unemployment, Turkey faces unemployment
problems especially among the youth that is an important opportunity cost. It is noted that
this tradeoff is negatively affecting the growth of the country. This study attempts to show the
negative effects and further proposes a new economic policy. The other findings also include
determination of the direction of the relationship between industrial growth and basic labor
force market variables for Turkey:.
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1. Introduction

One of the economic policies to address unemployment is to secure increased growth rate by
creating new employment opportunities. This was first introduced in the economic literature
by Okun (1962). According to him, higher growth ratios decrease unemployment or in other
words, negative growth ratios increase unemployment ratios. However, despite the higher
growth rate, unemployment seems to be increasing in Turkey. This study tries to give answers
to why this is happening by using advanced econometric techniques.

In literature, there are studies that directly concentrate on the relationship between growth
and labor force market. The studies examining the relationship between growth and labor
market variables (labor force participation rate, unemployment, employment) for Turkey are
Goktas Yilmaz (2005), Akgorakoglu (2010), Ceylan & Yilmaz Sahin (2010), and Kesici
(2010).

Phillips (1958) argues that the rate of change of money wage rates in the United Kingdom
can be explained by the level of unemployment and the relationship is inversely related.
Taking this point of view, Turkey has low inflation rates but high unemployment rates. But
we know that there are some indications that Turkey needed a credible disinflation program
for continuing its sustainable growth for the years 1980-2002 (Dibooglu & Kibritciogly,
2004). Arslan and Ceritoglu (2013) examined the average quality growth and corresponding
inflation bias for the year 2003-2009 in Turkey. They found that the average quality growth is
3.93 percent and the estimated inflation bias is 2.28 percentage points. As global economies
are concerned with the importance of inflation targeting, it is stated that inflation targeting
regime results in higher output income per capita for industrial and emerging economies
(Mollick, Cabral & Carneiro, 2011). As an emerging economy, Turkey has chosen the
inflation targeting policy since the beginning of 2000s. However, this preference brought an
important problem that can be called as an opportunity cost of inflation targeting as in form
of unemployment, mostly seen among youth.

The Granger-causality is used for testing the relationship. The chosen data contains monthly
observations from the year 2005 to 2014. As a tradeoff, choosing inflation targeting instead of
decreasing unemployment, Turkey faces with unemployment problems especially among the
youth makes an important opportunity cost. It is taught that this tradeoff is negatively
affecting the growth of the country.

The methodology and empirical results are shown in the next section. The results that are
obtained from statistical tests are shown, and also it explains the negative effects and
proposes a new economic policy. In addition, the determination of the direction of the
relationship between growth and basic labor force market variables for Turkey is also
presented.

2. Methodology and Empirical Results

Granger (1969) was the first who showed the existence of causality between variables. In
literature the name of the tests are called as Granger-causality tests. These tests are used for
obtaining the existence of causality considering two variables. Two step procedure is applied
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for determining the causality relationship between these variables. In the first step a variable
is regressed with its past values. In the second step a variable, additionally to the first step, is
regressed with the past values of another variable. By comparing these two regressions if the
obtained prediction error is smaller than the first regression this implies that the added
variable is the Granger-cause of the first variable. The condition for applying
Granger-causality test is the stationary of variables. Therefore, unit root tests are used for
determining the stationary of variables. There are some different approaches for unit root
tests. One of them is proposed by Phillips and Perron (1988) which we also preferred in this
study.

2.1 Methodology

In the methodology of this study, as Gross Domestic Product (GDP), seasonal and calendar
adjusted industrial production index (2010 = 100) time series is used. Testing
Granger-causality between GDP and Labor Market variables, two bidirectional models are
determined first. The variables that represented labor force market are labor force, employment,
unemployment, and youth unemployment. While the labor force variable is represented by
labor force participation rate, the employment variable and unemployment variable are
represented by employment rate and unemployment rate, respectively in this study. Moreover,
the last variable is youth unemployment as represented by unemployment rate in youth
population. One of these variables in the Granger-causality test is for GDP and the other one is
for labor force market. We can show the steps for Granger-causality tests as indicated in the
equations below. (Note 1):

Lll

AYi=o1t ZﬂlliAYi'i-l_ €11t (1)
i=1
Ly Ly,

A = a1+ Zﬂlli AYi+ Z/Blzj AXej + €12t (2)
i=1 i=1
Loy

AXi= o1t Zﬂﬂi AXei+ €21t (3)
i=1
Ly Ly

AXe= 002+ D Py AXeit D fog AVej + €220 (4)
i=1 =t

While A is the difference symbol, Y; represents GDP and X; represents one of the labor force
variable. On the top of sum operator, L indicates the number of'lags, & is for error component, o
and [ are for estimation parameters. Equations can be classified into two groups as; restricted
and unrestricted; Equation (1), Equation (3) and Equation (2), Equation (4) respectively. On the
other hand, while Equation (1) and Equation (2) are evaluated together for if labor force is
Granger-cause of GDP. Reversely, Equation (3) and Equation (4) are evaluated together for if
GDP is Granger-cause of labor force. This is done by considering the significance of past lags
of variables. If they are significant, it means that they are Granger-cause of the dependent
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variable (Yang, 2000). There is one possibility that the coefficient of lagged variables can be
zero, so this is controlled by checking the F tests for pairs of equations. Before using
Granger-causality tests, co-integration between variables should be tested and when two
variables are co-integrated then another test that is proposed by Engle and Granger (1987)
should be applied. The name of this test is Error-correciton Model (see for the details of
procedure... (Yang, 2000, p.311)).

The wright lagging numbers are important to calculate the causality relationships. Hsiao’s
(1981) study, presents selecting wright lagging number by using Final Prediction Error (FPE)
that is taken from Akaike (1969). This study uses the same procedure as it is also shown in
Yang (2000). Once the optimal lags are chosenby the help of smallest FPE values, the causality
relationship can be determined. The smallest FPE among Equation (1) and Equation (2) is used
for the one direction of causality, the other smallest FPE among Equation (3) and Equation (4)
is used for the other direction of causality between GDP and labor force market variables.

2.2 Data and Variable Definitions

In order to investigate whether there is a causal relationship between Industrial Growth and
Labor Force Market in Turkey, monthly data covering the period 2005-2014 (for the year 2014,
only the January data is included, since the other months are not available) are used. The
growth variable is represented by seasonal and calendar adjusted industrial production index
from Turkish Statistical Institute (TurkStat). The base year of this index is 2010, and it includes
the Turkey's total industry. The variables that represent the Labor Force Market are labor force,
employment, and unemployment. All the data, from TurkStat, are seasonally and calendar
adjusted labor force indicators. In addition to these basic labor force indicators, the data also
include the unemployment among youth population. This data is also obtained from TurkStat.

Consequently, GDP is the total industry index calculated with the 2010 base year.
LABORFORCE is the employment participation rate and abbreviated by LPR in the equations
and tables. UNEMPLOMENT is the unemployment rate and abbreviated by UR in the
equations and tables. EMPLOYMENT is the employment rate and abbreviated by ER in the
equations and tables. YOUTH UNEMPLOYMENT is the unemployment rate among the youth
and abbreviated by YUR in the equations and tables.

2.3 Turkish Reality Facts about Growth and Labor Force Market with Graphs: Turkish Reality
about What is Happening in the Economy

Figure 1 shows the three different GDP per capita from anouter source between 2003 and 2012
for Turkey. In each GDP per capita the increase in trend can be noticed. The only event that
breaks this increase is the global financial crisis in 2008. Besides this, we can be sure about the
increase in GDP per capita levels for the last decade in Turkey:.
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Figure 1. Three different GDP per capita by index 2003=100, since 2003 for Turkey
Source: http//goo.gl/DbWMe; Kibrit¢ioglu, 2013, p.10

Figure 2 shows the monthly seasonal and calendar adjusted industrial production index (2010 =

100) from an inner source, for the years between 2005 and 2014 in Turkey. We assume this

index as industrial growth of a country. Inner source means that we use this data also for our

statistical calculations in the further sections of this study. The data fromouter source (Figure-1)
and inner source (our data) are very close to each other although they are calculated by

different approaches. The increase trend is both seen in Figure-1 and Figure-2 except for the

2008 global financial crisis.
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Figure 2. Growth in Turkey by the total industry index calculated with the 2010 base year
Source: TurkStat, Industrial production index, August 2014

While Figure 3 shows the relationship between industrial growth and labor force participation
rate, Figure 4 shows the relationship between industrial growth and employment rate for the
years between 2005 and 2014 in Turkey. In both figures, until 2009 the relationship is
ambiguous but after this year it shows a similar behavior. On the other hand, statistical tests
will give us the exact situation between two variables. That's why we need to apply some
econometric techniques to see more clearly the direction of the relationship that indicated in
Figures.
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Figure 3. Growth and Labor Force Participation Rate in Turkey

Source: TurkStat, The results of Household Labor Force Survey
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Figure 4. Growth and Employment Rate in Turkey

Source: TurkStat, The results of Household Labor Force Survey
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Figure 5. Growth and Unemployment Rate in Turkey

Source: TurkStat, The results of Household Labor Force Survey

While Figure 5 shows the relationship between industrial growth and unemployment rate,
Figure 6 shows the relationship between industrial growth and youth unemployment rate for
the years between 2005 and 2014 in Turkey. In both figures, the relationship seems opposite
each other. Onthe other hand, when the youth unemployment is concerned, the rates are almost
doubled. Therefore we understand that Turkey faces a serious unemployment problem mostly
among youth.
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Figure 6. Growth and Youth Unemployment Rate in Turkey

Source: TurkStat, The results of Household Labor Force Survey
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2.4 Empirical Results

The test results that are obtained from unit-root and co- integration tests are shown in Table-1
and Table-2. Table-1 shows the unit-root tests in monthly period between 2005-2014 for the
GDP, LABORFORCE, UNEMPLOYMENT, EMPLOYMENT and YOUTHEMPLOYMENT
variables. This study uses Phillips-Perron test for unit-roots and stationary. As it is also seen in
Table-1's firstcolumn, all variables' Phillips-Perrontest value is greater thanthe -4.037 (critical
value) at the levelof %1 significance. This finding indicates that the variables are not stationary.
On the other hand, the non-stationary condition can be rejected when all the variables of series
converted to their first difference at the %1 significance level. Therefore, Granger-causality
models for the 2005-2014 years can be predicted with their first difference or in other words,
the Granger-causality models can be estimated with first difference data.

Table 1. Unit-root tests, 2005-2014

Level First difference
Variables Phillips-Perron value Phillips-Perrron value
GDP -1.902 -11.680
LABORFORCE -2.324 -8.668"
UNEMPLOYMENT -1.395 -6.948"
EMPLOYMENT -1.723 -7.354"
YOUTHEMPLOYMENT -1.633 -8.859"

* The critical value of the Phillips-Perron statistic at the ***9%10 level: -3.149, at the **%5
level:-3.449, atthe *%1 level: -4.037.

If GDP and LABORFORCE, UNEMPLOYMENT, EMPLOYMENT and YOUTH
UNEMPLOYMENT variables satisfyall the stationary conditions then Granger’s causality test
can be applied. In some exceptional cases there can be needed for the application of some
modelling types. One of them is error-correction modelling. This modelling is needed where
there exist co-integration in the series. As it is shown in Table-2; the co-integration tests for
GDP and LABORFORCE variables are reported. Since the Phillips-perron results satisfy the
condition of the series are not co-integrated (Phillips-perron t values > -3.37 for %5
significance level), therefore the Granger’s causality test can be applied by using Equation

(1)-(4) (Note 2).

Table 2. Co-integration tests

Co-integration regressions Series: 2005-2014 (monthly)
GDP-LABORFORCE -1.76
GDP-UNEMPLOYMENT -1.65
GDP-EMPLOYMENT -2.36
GDP-YOUTHUNEMPLOYMENT -1.53

** The critical value of the statistic at the at the %5 significance level:-3.37, (the critical value
of ADF(1) for lower than 200 observations (see.. Sj@ 2008, p.23)).
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2.5 Granger s Causality Test Results

The time series that are used in this study are not stationary. For this reason all the series are
transformed into stationary level. This level is the first difference. Optimal lags are chosen by
FPE criterion. The test results are shown in Table-3a, according to the monthly calculated data
that consist 2005-2014 period, for the equation of GDP-LPR, since 5.9 e3! > 2.4 ¢¥ the
hypothesis of LPR is Granger-cause of GDP is accepted. For the other equation (LPR), since
8.0e™ <1.6e7°, the hypothesis of GDP is Granger-cause of LPR cannot be accepted. In
addition to this, as also indicated in the last column of Table-3a, GDP-LPR equation is
statistically significant so that there is uni-directional causality between GDP-LPR from GDP
to LPR.

As it is shown in Table-3b, according to the monthly calculated data that consist 2005-2014
period, for the equation of GDP-UR, since 5.9 e3! > 3.1 ¢ the hypothesis of UR is
Granger-cause of GDP can be accepted. For the inverse equation UR-GDP, since 1.7 e < 1.2
e | the hypothesis of GDP is Granger-cause of UR cannot be accepted. In addition to this, as
also indicated in the last column of Table-3b, GDP-UR equation is statistically significant
at %5 significance level and UR-GDP equation is also statistically significant at %1
significance level. This means that there is a bi-directional causality between GDP-UR both
from GDP to UR and UR to GDP.

As it is shown in Table-3c, according to the monthly calculated data that consist 2005-2014
period, for the equation of GDP-ER, since 5.9 ¢3! > 2.6 3, the hypothesis of ER is
Granger-cause of GDP can be accepted. On the other hand, for the equation of ER-GDP,
sincel.2 e3* < 4.2 ¢34 the hypothesis of GDP is Granger-cause of ER cannot be accepted. In
addition, as also indicated in the last column of Table-3c, GDP-ER equation is statistically
significant at %5 significance level and UR-GDP equation is also statistically significant at %1
significance level so that there is abi-directional causality between GDP-ER both from GDP to
ER and ER to GDP.

As it is shown in Table 3d, according to the monthly calculated data that consist 2005-2014
period, for the equation of GDP-YUR, since 5.9 e3! > 1.8 e, the hypothesis of YUR is
Granger-cause of GDP can be accepted. Conversely, for the equation of YUR-GDP, since 1.7
e® < 4.4 % the hypothesis of GDP is Granger-cause of YUR cannot be accepted. In
addition to this, as also indicated in the last column of Table-3d, GDP-YUR equation is
statistically significant at %5 significance level but YUR-GDP equation is not statistically
significant so that there is a unidirectional causality between GDP-YUR, only from YUR to
GDP but not from GDP to YUR.

Table 3. Granger’s causality tests between GDP' and LABOR FORCE MARKET
VARIABLES? with 2005-2014 period monthly data

a)Regressions: 2005-2014 period monthly data for GDP-LPR test FPE F-value

1
AGDPy= o1+ ) By AGDPi+ €11t 593! 1.15

i=1
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1 1
AGDP = o1z+ Y. S, AGDPvi+ Y. B, ALPRij + €121 24¢%
i=1 j=1
1
ALPR = 021+ ) B,y ALPRii + €211 8.0e"t
i=1
1'34***
1 2
ALPR: = 022+ Y B, ALPRi+ )" B, AGDPyj+ €21 1.6¢70
i=1 j=1
b) Regressions: 2005-2014 period monthly data for GDP-UR test FPE F-value
1
AGDPi=a11+ > B, AGDPyi+ 134 5.9¢%
i=1
7.537
1 1
AGDPy= a2+ Y. B AGDPii+ Y B, AURj + €121 3.1e%
i=1 j=1
1
AUR = a1+ Zﬂzli AURi+ €211 1.78_68
i=1
16.03"
1 1
AURy = a2+ Zﬂz:l.i AUR.i+ Zﬂzzj AGDPyj+ €22t 1.2¢734
i=1 j=L
c) Regressions: 2005-2014 period monthly data for GDP-ER test FPE F-value
1
AGDPi= a1+ Y By AGDPyi+ enny 5.9¢"%
i=1
2707
1 1
AGDP = o1+ Y B AGDPri+ Y [, AERj + €12 2.6e732
i=1 j=1
1
AER: = a1+ Zﬁzu AERi + €211 1.2¢734
i=1
6.76"
1 2
AER = 022+ Y By AERvi+ ) By AGDPyj+ €221 4.2¢7%
i=1 j=1
d) Regressions: 2005-2014 period monthly data for GDP-YUR test FPE F-value
1
AGDPy = a1+ ). B AGDPyi+ et 5.9¢731
i=1
4.07"
1 3
AGDP;= a2+ Y B AGDPvi+ Y Bi,; AYURyj + €121 1.8
i=1 j=1
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AYURy = a1+ Zﬂw AYURyi + €21 1.7¢%
- 9.85
AYUR; = a2+ leﬂzﬂ AYURi+ iﬂzzj AGDPyj + €21 4.4¢%
i=1 j=1

1GDP: Gross Domestic Product, 2LPR: Labor Force Participation Rate, 2UR: Unemployment
Rate, 2ER: Employment Rate, ?YUR: Young Unemployment Rate). Note: 1-FPE (Final
Prediction Error) Akaike (1969) presents final prediction error. 2- * %1,** %5, *** %10

presents the significance levels.

2.6 Discussion of the Empirical Results

For the first case; = LPR — GDP but it is not significant
GDP —/LPR and it is significant

The result is that there is a causal relationship between LPR and GDP from LPR to GDP but the
relation is not significant. On the other hand, there is no causal relationship between GDP and
LPR from GDP to LPR. So the relationship between LPR and GDP is weak.

For the second case; UR — GDP and it is significant
GDP —/UR and it is significant

The result is that there is a causal relationship between UR and GDP from UR to GDP and the
relation is significant. On the other hand, there is no causal relationship between GDP and UR
from GDP to UR. So, the relationship between UR and GDP is unidirectional from UR to GDP.

For the third case; ER — GDP and it is significant
GDP —/ER and it is significant

The result is that there is a causal relationship between ER and GDP from ER to GDP and the
relation is significant. On the other hand, there is no causal relationship between GDP and ER
from GDP to ER. So, the relationship between ER and GDP is unidirectional from ER to GDP.

For the fourth case; YUR — GDP and it is significant
GDP —/YUR but it is not significant

The result indicates that there is a causal relationship between YUR and GDP from YUR to
GDP and the relationship is significant. On the other hand, there is no causal relationship
between GDP and YUR from GDP to YUR. So, the relationship between YUR and GDP is
unidirectional from YUR to GDP.

In this study, the causal relationships between Industrial Growth and Labor Force Market are
investigated based on the monthly calculated data that consists of 2005-2014 period in Turkey.
Ifthere exists a causal relationship are shown from optimal lag values of difference series are
presented at Table-3. Results indicate that in the period 2005-2014, LPR, UR, ER and YUR are
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Granger-cause of GDP. However, GDP is not Granger-cause of the Labor force variables so the
general characteristics of the relationship are unidirectional from Labor force variablesto GDP.
The causality between GDP and LPR exist from LPR to GDP, but it is not significant.
Therefore the relationship between GDP and LPR is weak. Since LPR is the sumof ERand UR,
the effects of ER and UR are close to each other, however ; the positive effect of ER is smaller
than the negative effect of UR (ER<UR) on GDP according to the significance degree of F
values in Turkey.

3. Conclusion

This study uses monthly time series data for 2005-2014, and considers Turkey.
Granger-causality econometric techniques are used for to determine the causality and also its
direction between GDP and labor force market variables. In related to these analyses, the
causal relationship between GDP and the basic determinants of labor force market is
investigated, including participation to labor force, employment rate, unemployment rate, and
unemployment rate among youth. Unidirectional causality relationship between GDP and
Labor force variable from Labor force variables to GDP is found. Further, we find that the
relationship between GDP and LPR is weak. However the positive effect of ER is smaller than
the negative effect of UR on GDP (ER<UR).

The most important finding from the results is that in 2005-2014 periods, the increase or
decrease in GDP does not affect all the labor force variables in Turkey. Therefore Okun Law is
not satisfied in whole; higher growth ratios do not decrease unemployment. Conversely, the

positive growth ratios increase unemployment ratios for Turkey.

As a conclusion, it can be said that the finding regarding Okun Law is one of the greatest
disadvantages of currently applied inflation targeting policy for Turkey that has a higher rate of
youth population in its population structure. The increase in industrial growth does not result a
significant increase in youth employment. This situation seems a potential threat for healthy
and stable economy in the long run.
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Note 1. It is helped for this study to testing the Granger-causality between two variables from
Granger (1969, p.431); simple causality model that is existed by two stationary time series
with zero average. However, the variables used in Granger’s model is represented as only by
instantaneous and lag time values but not as difference model. It is possible to express these
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models by difference variables at the same time. It is possible to see this approach in Yang
(2000) by taking differences both side of equation. Yang’s study which is about the causality
relationship between energy and GDP for Taiwan is also followed in setting up the
methodology for this study.

Note 2. In the regression of GDP-LABORFORCE, for the t-critical values at the lag values
of , takes -1.76 for the series. This t values are bigger than co-integration regression value
-3.37 at the 5% significance level. In this situation, the HO=0 hypothesis that is there is no
co-integration (t>tc) is not rejected. In the series, since the case of t > 3.37 is satisfied the HO
hypothesis; least square residuals are non-stationary are not rejected; or in other words,
residuals are not stationary. In this situation the GDP and LABORFORCE variables are not
co-integrated for series. The same case is repeated also for UNEMPLOYMENT,
EMPLOYMENT and YOUTHUNEMPLOYMENT variables. According to this; for
UNEMPLOYMENT, EMPLOYMENT and YOUTHUNEMPLOYMENT variables are not

co-integrated for series is valid.
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