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Abstract 

The employment problem is one of the most important socio-economic problems, which is also a vital bearing 
on people's livelihoods. The relationship between employment and economic growth has a special importance 
in designing the discretionary macroeconomic policies for stabilization purposes since the magnitude of the 
direction of the relationship gives important signal for economic agents and policy makers. From this point of 
view, this study investigates whether the causal relationships between employment in agriculture, industry and 
services and economic growth exist over the period 1980-2012 in 22 high-income OECD countries. Using 
Dumitrescu and Hurlin (2012)’s panel non-causality test, the empirical results of this study showed that there is 
a unidirectional causality relationship running from economic growth to agricultural employment, while there 
are bidirectional relationships between employment in industry-economic growth and employment in services-
economic growth. These empirical results imply that high-income OECD countries will gain a competitive 
advantage over other countries with decreasing employment agriculture and increasing employment in industry 
and service sectors. 

__________________________________________________________________________ 

1. The Relationship between Growth and Employment  

When examined theoretically, various growth models ranging from classics to current ones 
have been developed up to now and the common denominator of models proved to be 
unemployment, which is a part of the employment. 

The classical growth model approach is the first of these models and the basic characteristics 
of growth theories. D. Ricardo, who has made the most important contribution to the 
foundation of classical growth model, has also named the model after him and thus the model 
is defined as Ricardo’s growth model in the literature. According to classical theory, savings 
which constitute the foundation of growth are considered as the starting point for growth.  In 
general terms, high savings lead to high investments and thus high investments result in high 
growth. The mentioned transformation establishes the basic assumption of the model 
(Dipendra, 1999: 79-86). Considering this relationship as part of Malthus’ theory of 
population, the population growth rate is taken as the baseline and in cases where the 
population growth rate is high, income per capita decreases along with the amount of savings 
and growth rate, and thus personal income declines and the population growth rate slows 
down. In the classical approach, there is not a direct relationship between unemployment and 
growth under the assumption that labor wages are flexible (Paya, 1998: 181).  

Within the framework of growth models, Karl Marx’ growth model is the second model in 
the literature. The model is based on the theory of labor-value. In Marx’ growth model, the 
labor-value consists of following three parts (Yilmaz, 2005: 65); 
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• Fixed capital (the capital used in production),  
• Variable capital (human labor input) and  
• Plus value (excess value over and beyond the labor and capital which are used in 

production).  
In Marx’ growth model, high unemployment rates cause an increase in the profit of working 
labor and thus capital accumulation  accumulates in the hands of less people in the course of 
time. In the long term, this situation leads to economic and social crises as a result of lack of 
total demand.  

Another growth model is the Harrod-Domar growth model. In theory, the model is also 
defined as the post-Keynesian growth model. The model is important, as it deals with growth 
for the first time in a systematic way in the economics literature. In the model, the capacity 
increasing effects of investments which are ignored by Keynes were included in the process. 
As part of the model, all of the investments rather than autonomous investments are 
considered as induced investments (Unay, 1999: 392). There are two important concepts 
underlying the Harrod-Domar growth model. These are the marginal savings rate and the 
capital-output ratio. In an economy in which the investment amount equals the volume of 
savings, economy would grow at a rate determined by the marginal propensity to save and 
the capital-output ratio (Dinler, 2000: 511-513).  

Another growth model, which is the neoclassical growth model, has been developed by 
Robert Solow. The most important assumption of the model is that labor and capital can 
replace each other. In his model, Solow proves that growth cannot be unstable due to variable 
factor rates and flexible factor prices. In the model, growth derives from the population 
increase and technological progress. As part of the model, labor force is regarded as an 
external factor and it is considered that it increases in parallel to the population increase. 
(Savaş, 1999: 853). 

The last growth model which has been pioneered by Paul M. Romer and Robert Lucas is an 
internal growth model in which the human capital is used for the first time as a production 
factor. The fundamental determinants of internal growth are involved in three groups 
consisting of educational policy, health policy and technological policy; and religious, 
regional and cultural factors of the countries are defined as the fundamental determinants of 
internal growth. These factors function with the emergence of human capital through the 
expenditures in education, health and technological infrastructural investments, and thus the 
activation of research and development activities. As a result of the mentioned process, new 
products are discovered, more efficient manufacturing methods are developed or available 
products are developed and economic growth is realized (Kibritcioglu, 1998: 11). The 
internal growth models seek the dynamics of growth within the system. At this point, there 
are certain scientists who attach importance to different aspects of internal growth dynamics 
and the internal growth is classified in the following four diverse points:   

• Human Capital Model (Lucas) 
• Information Production and Overflow Model (Romer) 
• Public Policy Model (Barro) 
• Research and Development Model. 

After explaining the growth models in a brief way as required by the scope of our study, we 
will deal with the Okun’s Law which is another important concept establishing the 
foundation of our study. In a study depicting the U.S. economy, Okun (1962) has researched 
the relationship between unemployment rate and potential output depending on the changes 
in participation in labor force, working hours and productivity and proved the inverse 
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relationship empirically (Holmes and Silverstone, 2006: 293). Okun’s Law indicates that in 
case the actual output deviates from potential output, the relationship about the way such a 
deviation will affect the unemployment rate (in other words, the extent to which the actual 
unemployment rate will deviate from the full employment/unemployment ratio) will be as 
follows (Barisik et al. 2009: 91).  

  **
*

y yu u b
y
−

= −  

where u refers to the unemployment rate, u* refers to the natural unemployment rate, y refers 
to the actual real output and y* refers to the potential real output. Okun has predicted the β 
coefficient as 0.3 for the U.S. economy as from the term of 1947-1960. Accordingly, in case 
the actual output is higher than potential output by 1%, the actual unemployment rate will be 
0.3% lower than natural unemployment rate. Besides this original formula, Okun’s 
relationship could be approached as indicated below as a relationship between actual and 
potential (trend) output growth rates and the change in unemployment rate: 

Δu = -β (y – y*) 

The β coefficient might differ for different economies or at different times in the same 
economy. Furthermore, there are certain difficulties involved in the calculation of u* and y* 
values. Besides, the Okun’s Law, which is defined not as an experimental regularity but as a 
law, provides a practical method of turning the output growth rate into a decrease in 
unemployment rate. Although this rule provides only an approximate result and fails to 
operate very clearly from year to year, it ensures a significant transformation from the growth 
to unemployment.  

2. Literature Review 

Considering the literature which analyzes the relationship between unemployment and 
growth, Okun’s Law constitutes the starting point. Okun’s Law has been involved in the 
economics literature with an empirical study by Okun, testing the inverse relationship 
between the unemployment rate and economic growth for the U.S. economy in 1962. 
Afterwards, the Law has been tested by many researchers in the empirical economics 
literature (Barisik et al. 2009: 90). This study modifies the Okun’s Law by examining the 
employment-growth relationship instead of the unemployment-growth relationship. 

Prachowny (1993) has examined the relationship between unemployment rate and economic 
growth for the U.S. and found out that an increase of 0.6% causes a decrease in the 
unemployment rate by 1%. Furthermore, it was determined that a change in weekly working 
hours and the capacity utilization rate have a significant effect on the output gap.  

In a study analyzing the relationship between unemployment and production in the U.S., 
Canada and Britain, Apel and Jansson (1999) concluded that variables act in compliance with 
the Phillips curve in accordance with the Okun’s Law. The study also concluded that the 
unemployment variance is positive at times of negative production variance or the 
unemployment variance is negative at times of positive production variance.  

In a study examining fifteen OECD countries through the use of the Kalman filtering 
technique by taking structural fractures into consideration, Sogner and Stiassny (2000) have 
found out that a change in economic growth in the countries except Italy diversifies its 
impact on unemployment rate.  
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Cuaresma (2003) have carried out a study to reveal if the relationship between economic 
growth and unemployment rate differs at times of economic expansion and shrinkage in 
which they found out that the growth creates an asymmetrical impact on unemployment and 
that such impact is more significant at the time of shrinkage. Furthermore, the study showed 
that the shocks on unemployment at the time of expansion have a tendency to be permanent. 

In a study aimed at finding out if the unemployment rate increases more at the time of 
economic shrinkage, Silvapulle et al. (2004) have revealed that economic growth creates a 
stronger impact on unemployment rate at times of shrinkage. 

Yilmaz (2005) has analyzed the relationship between growth and unemployment in Turkey’s 
economy through the Granger and Hsiao’s extended Granger causality analysis methods and 
concluded that there is not a causality relationship between the growth rate and 
unemployment rate in Turkey’s economy. It was concluded that the causality relationship is 
directed only from the unemployment rate to the growth rate and there is not a causality 
relationship from the growth rate to the unemployment rate.  

Swane and Vistrand (2006) investigated the effect of the employment growth on GDP in 
Sweden. The empirical findings of Swane and Vistrand (2006) showed a significant and 
positive relationship between GDP and employment growth. 

Huang and Lin (2008) have analyzed the relationship between unemployment rate and 
economic growth for the U.S. economy by using the smooth-time-varying-parameter 
approach and found a negative Okun coefficient for the U.S. and thus reported that the 
Okun’s Law is valid.  

In a study analyzing the relationship between unemployment rate and economic growth for 
the G7 countries through the use of the Kalman filtering technique, Malley and Molana 
(2008) have considered such variables as “efficient wage,” “unionization,” “wage 
agreements” and “unemployment insurance” in the course of revealing the relationship 
between unemployment and economic growth and reported that a stable relationship between 
unemployment and economic growth is more evident in Germany.  

Muratoglu (2011) has analyzed the relationship between growth and unemployment in 
Turkey’s economy. The VAR analysis and Granger causality analysis have been used in the 
study as the method. As a result of the Granger causality analysis, it was concluded that 
neither of the series are a cause of Granger for each other.  

Sodipe and Ogunrinola (2011) examined the employment and economic growth relationship 
in the Nigerian economy. The results of Sodipe and Ogunrinola (2011) showed that there has 
been a positive and significant relationship between employment level and economic growth 
while a negative relationship between employment growth rate and economic growth in 
Nigeria. 

3. Data, Model and Methodology 

3.1. Data and Model 

We investigate whether there is a causal relationship between economic growth and the 
sectoral employment in terms of agricultural, industrial and services. The variables, their 
explanations and sources were presented in Table 1. Data are gathered on yearly basis from 
1980 to 2012 of 22 high income OECD countries in accordance the classification of World 
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Bank1

Table 1 Data Set 

. All data are taken from World Bank. Also in order to carry out the paper E views 8.0 
and Gauss 6.0 are used. 

Variables Explanations Source 

pgdp 
GDP per capita is gross domestic product divided 
by midyear population. Data are in constant 2005 
U.S. dollars. pgdp represents economic growth. World 

Development 
Indicators, 
World Bank 

agremp Employment in agriculture (% of total employment) 

indemp Employment in industry (% of total employment) 

servemp Employment in services (% of total employment) 

 

Table 2 shows some descriptive statistics for the data set. As can be seen our sample 
countries grew, on average around 7% agricultural employment (% of total employment), 
27% industrial employment (% of total employment), 64% services employment (% of total 
employment) with real per capita GDP around $30000. 

Table 2 Descriptive Statistics of Selected Variables 
 agremp indemp servemp pgdp 

 Mean 7.507891 27.57609 64.33827 30445.66 
 Median 5.200000 27.50000 66.00000 29772.37 
 Maximum 34.20000 41.10000 84.10000 86127.24 
 Minimum 1.000000 12.40000 31.40000 3925.747 
 Std. Dev. 6.580020 5.216008 10.07849 14997.22 
Observation 716 716 716 716 
 
3.2. Econometric Methodology 
We apply the panel data analysis to investigate the presence of causal relationships between 
employment in the three sectors and economic growth for the selected countries, since 
according to Baltagi (2005) panel data helps to detect the dynamics of changes in short time 
series and it gives more informative data, less co-linearity among the variables, more degrees 
of freedom and so, more efficiency. 

Firstly, this study applies Pesaran and Yamagata’s (2008) homogeneity test in order to 
determine whether or not slope coefficients are homogenous as a preliminary test. According 
to Breitung (2005), if the slope homogeneity is assumed without any empirical evidences, it 
does not allow us to capture heterogeneity due to country specific characteristics. Pesaran 
and Yamagata (2008) proposed delta_tilde test and delta_tilde_adjusted test for testing slope 
homogeneity. The small sample properties of the delta_tilde test statistic were improved 
under the normally distributed errors with bias adjusted statistic (delta_tilde_adjusted) by 
Pesaran and Yamagata (2008). 

1 The high income OECD countries, examined in this study consist of Australia, Austria, Brazil, Canada, Denmark, Finland, France, Greece, Hungary, 
Ireland, Israel, Italy, Japan, Korea, Luxembourg, Norway, Poland, Portugal, Sweden, Switzerland, United Kingdom, and the United States. 
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Secondly, this study investigates the presence of cross-sectional dependence across 22 high 
income OECD countries. Pesaran (2006) showed that ignoring cross-section dependency 
causes to substantial bias and size distortions in estimation of the relationship between two 
variables. In this study, we test the cross-section independence using the CDBP test developed 
by Breusch and Pagan (1980). CDBP test is useful when N is fixed and T goes to infinity. 
Thus, in this study, we relied on the results of CDBP test statistic since the time period is 
greater than the number of cross-section. 

After analyzed the homogeneity and cross-section dependency, we controlled if there exists 
unit root in the series in order to obtain unbiased estimations. There are several different 
panel unit root tests in the empirical literature. It is generally divided these tests in two 
groups, namely, “first generation panel unit root tests” and “second generation panel unit root 
tests”.  The main difference between two generations of tests lies in the cross-sectional 
independence assumption. First generation tests assume that all cross-sections are 
independent while second-generation tests relax this assumption and take into account the 
cross section dependency (Hurlin 2004). In this study, we applied the panel stationarity tests 

SPC
AZ and LA

AZ proposed by Hadri and Kurozumi (2012), taking into account both the 
heterogeneity and the cross-sectional dependency.  

Hadri and Kurozumi (2012) consider the following model: 

' .it t i t i ity z fδ γ ε= + + ,  for  i=1,...,N, t=1,...,T 

where '
tz is deterministic, '

t iz δ is the individual effect while tf  is a one-dimensional 
unobserved common factor, iγ is the loading factor, and itε  is the individual-specific error, 
which follows an AR(p) process. 

1 1. ... .it i it ip it p itvε φ ε φ ε− −= + + +  for  i=1,...,N, t=1,...,T 

For the correction of cross-sectional dependence, for each i, Hadri and Kurozumi (2012) 
regress ity on 1' , , ,...,t t t t t pw z y y y− − =   and construct the following test statistic: 

( )
A

N STZ ξ
ζ

−
= where 

1
1/ . N

ii
ST N ST

=
= ∑ with 2 2

1

1
ˆ .

T
w

i it
ti

ST S
Tσ =

= ∑ , where 
1

ˆ
t

w
it is

s
S ε

=

= ∑ , 2ˆ iσ is the estimator 

of the long-run variance. 

and
[ ]

2 2

2 2

1/ 6 1/ 45 1

1/15 11/ 6300 1, '

m
m m t t

tt

when z z

when z z t
τ

τ
τ

ξ ξ ζ ζ

ξ ξ ζ ζ

 = = = = = =


 = = = = = =

    

Hadri and Kurozumi (2012) called AZ statistic as the panel-augmented KPSS test statistic, due 
to the fact that ST is the average of the Kwiatkowski et al. (1992) test statistic across i. They 
construct w

itS using these regression residuals. In this case, it can be seen that numerators of 
each iST weakly converges to 

1 22 2
2 0

1

1 ( ) ( )
T T

w
it i i i N

t
S V r R

T
εσ γ

=

 ⇒ + ∑ ∫  , where /i iγ γ γ= , NR is (1/ )pO N over 0 1r≤ ≤  

2 2 2
1/(1 ... )i vi i ipσ σ ϕ ϕ= − − −  
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Hadri and Kurozumi (2012) divide the numerator of each iST by a consistent estimator of the 
long-run variance 2

iσ to correct for serial correlation and estimate the AR(p) model 
augmented by the lags of ty for each i by the least-squares method, 

'
1 1 0

ˆ ˆ ˆˆ ˆ ˆ. ... . ...it t i i it ip it p i t ip t p ity z y y y y vδ ϕ ϕ− − −= + + + + Ψ + + Ψ + . Hadri and Kurozumi (2012) construct the 

estimator of the long-run variance by 
2

2
2

ˆˆ
ˆ(1 )
vi

iSPC
i

σσ
ϕ

=
−

where 2 2

1

ˆ ˆ1/ .
T

vi it
t

T vσ
=

= ∑ and 

1

1ˆ ˆmin 1 ,
p

i ij
jT

ϕ ϕ
=

  = − 
  

∑ . The test statistic of SPC
AZ is created using the formula below by Hadri and 

Kurozumi (2012): 

2
2 2

1

1 ( )
ˆ .

T
SPC w

A it
tiSPC

Z S
Tσ =

= ∑  

Hadri and Kurozumi (2012) considered the lag-augmented method proposed by Choi (1993) 
and Toda and Yamamoto (1995) to obtain the test statistic of LA

AZ and they estimated the 
following an AR(p+1) model: 

'
1 1 1 1 0. ... . . ...it t i i it ip it p ip it p i t ip t p ity z y y y y y vδ ϕ ϕ ϕ− − + − − −= + + + + + Ψ + + Ψ +       

After this estimation, the test statistic LA
AZ is created using the Formula below by Hadri and 

Kurozumi (2012): 
2

2 2
1

1 ( )
ˆ .

T
LA w

A it
tiLA

Z S
Tσ =

= ∑ , where 
2

2
2

1

ˆˆ
(1 ... )

vi
iLA

i ip

σσ
ϕ ϕ

=
− − − 

 

The test of Hadri and Kurozumi (2012) states that series do not contain unit root under a null 
hypothesis, while series contain unit root under an alternative hypothesis. The null and 
alternative hypotheses of the test are formulated as follows: 

0 : (1) 0iH φ ≠ for all i 
0 : (1) 0iH φ = for some i 

The null distributions of both statistic ( SPC
AZ and LA

AZ ) are asymptotically standard normal, 
while they diverge to infinity under the alternative hypothesis. The Hadri and Kurozumi 
panel stationarity test allowing serial correlation and cross-sectional dependence can be used 
in which both T<N and T>N.  

Finally, we examined if there exists a causality relationship between the variables through the 
Dumitrescu and Hurlin (2012)’s non-causality test. This test is a simple version of the 
Granger (1969) non-causality test for heterogeneous panel data models with fixed 
coefficients. For each individual I=1,…,N at time t=1,…T, we consider the following linear 
model (Dumitrescu and Hurlin 2012): 

( ) ( )
, , , ,

1 1

K K
k k

i t i i i t k i i t k i t
k k

y y xα γ β ε− −
= =

= + + +∑ ∑  

where 1,...,( ) 'i i iTx x x= and 1,...,( ) 'i i iTy y y= are stationary variables in T periods. (1) ( )( ,..., ) 'k
i i iβ β β= .We 

assume that lag orders K are identical for all cross-section units of the panel and the panel is 
balanced. Besides, we allow that autoregressive parameters ( )k

iγ and the regression 
coefficients slopes ( )k

iβ are constant in time and they vary across groups. The hypotheses of 
the Dumitrescu and Hurlin (2012) test are formulated as follow: 

0 : 0iH β = 1,...,i N∀ =  
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1 : 0iH β = 11,...,i N∀ = and 0iβ ≠ 1 1,...,i N N∀ = +  
 
Under the null hypothesis, we assume that there is no individual causality relationship from x 
to y exists. This hypothesis is denoted the Homogeneous Non Causality (HNC) hypothesis. 
Thus under the null hypothesis of HNC, there is no causal relationship for any of the cross-
section units of the panel. The alternative hypothesis is denoted the Heterogeneous Non 
Causality (HENC) hypothesis. Under the alternative hypothesis, we assume that there is a 
causal relationship from x to y for a subgroup of individuals and iβ may differ across groups. 
Besides, under the alternative hypothesis, we assume that there are 1N N individual 
processes with no causality from x to y and 1N is unknown but provides the 
condition 10 / 1N N≤  .We propose the average statistic ,

HnC
N TW  associated with the null 

Homogeneous Causality (HNC) hypothesis, as follows: 

, , ,
1

1/ .
N

HnC
N T i T

i

W N W
=

= ∑ where ,i TW denotes the individual Wald statistics for the ith cross-section unit 

corresponding to the individual test 0 : 0iH β =  

Let denote Zi the (T, 2K+1) matrix Zi = [e: Yi: Xi] where e denotes a (T, 1) unit vector and by 
( ' ' ) 'i i i iθ α γ β= the vector of parameters of the model. Let the test for the HNC hypothesis 

be . 0iRθ = where R is a (K, 2K+1) matrix with [ ]: kR O I= . For each i=1,...,N, the Wald statistic 
Wi,T corresponding to the individual test 0 : 0iH β = is defined as 2 1

,
ˆ ˆˆ' . '. . ( '. ) . ' . .i T i i i i iW R R Z Z R Rθ σ θ− =    

where ˆ 'iθ , is the estimate of parameter iθ  obtained under the alternative hypothesis, and 2ˆ iσ is 
the estimate of the variance of the residuals. Under the null hypothesis of non-causality, each 
individual Wald statistic converges to a chi-squared distribution with K degrees of freedom:  

2
, ( )i T T

W Kχ
→∞

→ , 1,...,i N∀ =  

The standardized ,
Hnc
N TZ  for ,T N → ∞ denotes the fact that T →∞ first and then N →∞ is as 

follows: , ,/ 2 .( ) (0,1)Hnc HnC
N T N TZ N K W K N= − →  

The standardized average statistic HnC
NZ for a fixed T dimension with 5 2T K+ is as follows: 

 ,
2 5 2 3. . . (0,1)

2 3 2 1
HnC HnC
N N T

N T K T KZ W K N
K T K T K

 − − − − = − →  − − − −  
  

3.3. Empirical Findings 

Firstly, we tested the homogeneity of the slope coefficients through Pesaran and Yamagata’s 
(2008) homogeneity test. The results of the delta test statistics are showed in Table 3. The 
reported results in Table 3 indicate that the slope coefficients are heterogeneous since the 
probability values of the test statistics are smaller than 0.01 significance level for the three 
models. 
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Table 3  
Results for Homogeneity Tests  

 ∆ test  
statistic 

prob. 
value 

adj∆ test  
statistic 

prob. 
value 

pgdp=f(agremp) 8.259*** 0.000 8.649*** 0.000 
pgdp=f(indemp) 13.028*** 0.000 13.644*** 0.000 
pgdp=f(servemp) 10.429*** 0.000 10.922*** 0.000 

*** indicates rejection of the null hypothesis at the 1% level of significance. 
Source: Authors’ estimations.   
 
The empirical results of CDBP test, which are carried out in order to investigate the existence 
of cross-sectional dependence are illustrated in Table 4. According to Table 4, it is clear that 
the null of no cross-sectional dependence across the 22 high income OECD countries is 
strongly rejected. Thus, it should be applied the second generation tests, taking into account 
cross-sectional dependence in analyzing of whether the series contain unit root. 
 
Table 4 Results for Cross-Sectional Dependence Test  

Variable CDBP 

pgdp 338,575  
(0.000)*** 

agremp 446,495  
(0.000)*** 

indemp 482,370  
(0.000)*** 

servemp 473,664  
(0.000)*** 

*** indicates rejection of the null hypothesis at the 1% level of significance. 
Source: Authors’ estimations.   
The Hadri and Kurozumi (2012) panel stationarity test results are shown in Table 5. 
According to Table 5, it is clear that the null hypothesis of stationarity cannot be rejected for 
all variables at 0.01 significance level. Thus, the variables of pgdp, agremp, indemp and 
servemp are stationary variables at their levels when taking into consideration of slope 
heterogeneity and the cross sectional dependency. 

Table 5 Results for the Hadri-Kurozumi (2012) Stationary Test  
Constant Constant 

Variable Statistic p-value Variable Statistic p-alue 
pgdp   agremp   

SPC
AZ  -2.4312 0.9925 SPC

AZ  -3.1040 0.9990 
LA

AZ  -2.5055 0.9939 LA
AZ  -2.9893 0.9986 

indemp   servemp   
SPC

AZ  -2.8660 0.9979 SPC
AZ  -3.4751 0.9995 

LA
AZ  -2.1077 0.9825 LA

AZ  -2.0763 0.9811 
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***, **,* indicate rejection of the null hypothesis at the 1%, 5%, 10% levels of significance 
respectively. d denotes the first difference of the variable. 
Source: Authors’ estimations.   
 
The Granger non-causality test for heterogeneous panel data developed by Dumitrescu and 
Hurlin (2012) seems to be an appropriate method in the aftermath of the findings of the 
cross-sectional dependency test, the homogeneity tests and second generation panel unit root 
tests,. DH panel causality test results are given in Table 6. According to the empirical results 
in Table 6, it is observed that there is a bidirectional causality relationship between the 
employment in industry sector and economic growth. Similarly, Table 6 shows that a 
bidirectional causality relationship between the employment in services sector and economic 
growth. However, when analyzing the presence of the causal relationships between the 
employment in agriculture sector and economic growth, it is seen that a unidirectional 
causality relationship running from economic growth to agricultural employment for 22 high 
income OECD countries, examined. 

Table 6 The Results of Dumitrescu and Hurlin (DH) Panel Causality Test 
Hypothesis ,

Hnc
N TZ Statistic P-

Value 
HnC
NZ  Statistic P-Value 

indemp does not Granger cause 
pgdp 

4.641*** 8.35E-
06 

3.854*** 0.00 

pgdp does not Granger cause 
indemp 

5.177*** 6.03E-
07 

4.318*** 3.56E-05 

 
servemp does not Granger 
cause pgdp 

3.342*** 0.00 2.724*** 0.00 

pgdp does not Granger cause 
servemp 

9.254*** 1.01E-
19 

7.925*** 9.18E-15 

 
agremp does not Granger cause 
pgdp 

0.791 0.29 0.481 0.35 

pgdp does not Granger cause 
agremp 

41.971*** 0.00 36.651*** 6.4E-29 

*** indicates rejection of the null hypothesis at the 1% level of significance. 
Source: Authors’ estimations.   
Conclusion 

The employment problem is one of the most important economic problems which is 
superior to other socio-economic problems. The linkage between employment in terms of 
agriculture, industry and services sectors and economic growth is an important subject in 
designing the discretionary macroeconomic policies for stabilization purposes. The 
magnitudes of the directions of these relationships between the considered series give 
important signal in agricultural, industrial policy implementations processes for economic 
agents and policy makers. 

Unemployment is a problem of the same importance but is rather a complementary 
part of the employment problem. In a study depicting the U.S. economy, Okun (1962) 
researched the relationship between unemployment rate and potential output depending on 
the changes in participation in labor force, working hours and productivity and proved the 
inverse relationship empirically. From this point of view, this study investigates whether the 
causal relationships between agricultural, industrial and services employment and economic 
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growth exist over the period 1980-2012 in 22 high-income OECD countries. Thus, this study 
tested modified Okun’s Law by using the variable of employment instead of unemployment. 

Using the cross-sectional dependency test, the homogeneity tests, the second 
generation Hadri and Kurozumi (2012) panel unit root test and the Granger non-causality test 
for heterogeneous panel data developed by Dumitrescu and Hurlin (2012), this study showed 
a unidirectional causality relationship running from economic growth to agricultural 
employment, while a bidirectional relationship between employment in industry and 
economic growth and a bidirectional relationship between employment in services sector and 
economic growth. Consequently, these empirical results show that the mobilization of labor 
to industrial and services sectors from agriculture sector is an important factor in high-
income countries’ the process of economic growth. 

This paper concludes with some policy recommendations and guidelines for reducing 
the employment pressure on societies, which are given as follows: i) Governments should 
promote the expansion of employment as a strategic task for socio-economic development. 
ii) Governments should develop and improve their public employment service systems. 
Governments should make great efforts for scientific, standardized and modernized building 
of the labor market. iii) Governments should improve the unemployment insurance system 
by promoting their employment and reemployment service centers. iv) Governments should 
implement the policies of social insurance subsidies, and tax reduction and exemption. v) It 
should be protected laborers’ right to employment. vi) It should be strengthened for pre-
employment training, labor skill training and reemployment training. vii) It should be 
improved young workers’ skills and overall quality in order to solve the employment 
problem. 
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