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ABSTRACT  
Purpose- The purpose of the study is to determine which macroeconomic factors and economic policy changes may affect unemployment 

in the G10 countries. 

Methodology-  Panel least squares approach is employed to estimate the role of economic factors inflencing unemployment in the G10 

countries. 

Findings-  Our findings are in line with the Phillips curve approach, exposing the importance of expansionary macroeconomic policies 

triggering the aggregate demand along with maintaining economic and financial stability to reduce unemployment. Expansionary economic 

policies play a major role in providing an improvement in the labor market in the long run. An increase in the level of financial and 

economic integration and development may decrease unemployment in the G10 countries. An increase in the total value-added industry 

and education expenditures may lead to a decrease in the unemployment rates in these countries. 

Conclusion- We suggest that these countries should focus on sustaining their financial stability and development to improve the conditions 

of the labor market permanently. Liberalization of foreign trade, financial flows and market capitalization are crucial factors for the 

development of productivity of production factors, technology and organizational capacity in the G10 countries. Policy makers in the G10 

countries should identify the channels through which technology, human capital, government spending, investment-specific, foreign and 

other shocks and taxes affect unemployment. 
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1. INTRODUCTION   

The negative effect of real GDP growth on unemployment has been debated over a sustained period of time as a reflection 
of “Okun’s Law.” Many recent studies have verified this negative relation (Ang and Loganathan, 2013; Dogru, 2013; 
Elshamy, 2013; Akeju and Olanipekun, 2014), whereas many others have stated that Okun’s Law is not always valid (Lal et 
al., 2010; Kreishan, 2011; Bankole and Fatai, 2013; Akram et al., 2014). Parallel to the approach by Okun (1962), the Phillips 
curve approach proposed by Phillips (1958) and Samuelson and Solow (1960) revealed that an inverse relationship exists 
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between the rates of unemployment and the corresponding rates of inflation in the short run, showing a trade-off that may 
not be observed in the long run.  

Considerable theoretical and empirical research has examined the determinants of unemployment, especially after the 
1973 oil crisis, weakening the theoretical framework of the Phillips curve. In this respect, the theoretical framework of the 
Phillips curve approach has been expanded by incorporating the role of expectations (Henzel and Wollmershäuser, 2008; 
Zhang and Clovis, 2010; Basarac et al., 2011; Palley, 2012; Mavroeidis et al., 2014) and other macroeconomic variables (Kim 
and Ahn, 2008; Woodburne et al., 2012; Bowdler, 2009; Malikane and Mokoka, 2014). On the other hand, various 
econometric techniques have been adapted to estimate the Phillips curve relation adequately for different economies. 
Theoretical and econometric approaches adapted to Phillips curve analysis in the open-economy framework have also 
considered the role of economic agents and institutional factors (Karanassou et al., 2008; Cooke, 2010; Ciccarone et al., 
2014; Correa-Lopez et al., 2014; Mandelman and Zanetti, 2014, Matsui and Yoshimi, 2015; Mumtaz and Zanetti, 2015; 
Petrosky-Nadeau and Wasmer, 2015; Wesselbaum, 2015). In this study, we attempt to contribute to the existing literature 
by analyzing the dynamics of unemployment and thus the labor market in line with the Keynesian framework. For the G10 
countries, the macroeconomic factors and economic policies affecting the aggregate demand and supply are considered in 
alternative panel data models since certain institutional factors cannot be incorporated into the empirical exercise due to 
the lack of available data from 1995 to 2014. Hereby, we aim to test which macroeconomic factors and economic policy 
changes may affect unemployment in the G10 countries and whereupon we make policy implications.   

The rest of the paper is organized as follows. Section 2 reviews the previous literature analyzing the dynamics of 
unemployment. In Section 3, the empirical data and methodology are presented. Section 4 examines the estimation results. 
Finally, Section 6 concludes and discusses some policy implications. 

2. LITERATURE REVIEW 

According to the Phillips curve approach proposed by Phillips (1958) and Samuelson and Solow (1960), the major 
macroeconomic factor affecting unemployment is the inflation rate. More recently, studies in the literature have confirmed 
the validity of the Philips curve approach (Henzel and Wollmershäuser, 2008; Kim and Ahn, 2008; Zhang and Clovis, 2010; 
Basarac et al., 2011; Malikane and Mokoka, 2014). Kim and Ahn (2008) showed that the standard New Keynesian Phillips 
curve (NKPC) incorporating intermediate input costs, a change in the market structure and the movement of the relative 
price of imported materials in constructing marginal cost measures is relevant to the Korean economy, especially for the 
period between the early 1980s and the currency crisis. In this respect, Zhang and Clovis (2010) stressed the importance of 
sticky price setting of backward-looking firms to test the validity of the New Keynesian Phillips curve (NKPC) model of 
rational expectations following the instrumental variable (IV) approach. Zhang and Clovis (2010) found that further lags of 
inflation could be needed in the hybrid specification of the NKPC. Unlike Zhang and Clovis (2010), Henzel and 
Wollmershäuser (2008) employed direct measures of inflation expectations to test the consistency of the hybrid New 
Keynesian Phillips curve for selected eurozone countries, the US and the UK. It was revealed that the forward-looking 
Phillips curve can be rejected in favor of the hybrid New Keynesian Phillips curve and the measure of the output gap could 
not be used as a proxy for the real marginal cost. Similarly, Basarac et al. (2011) evaluated the hybrid New Keynesian 
Phillips curve by estimating dynamic fixed effects model and found a cointegration relation between the inflation, the 
expected inflation and the output gap (as a proxy for the real marginal cost) in nine transition economies. Malikane and 
Mokoka (2014) addressed the misspecification of the real marginal cost by formulating a broader measure featuring the 
labor share, output gap and supply shock variables. Using an appropriate lag of the labor share in the Phillips curve, 
Malikane and Mokoka (2014) found evidence for the empirical validity of the NKPC from five developed and five emerging 
market economies. However, empirical evidence has also been presented in the literature opposing the validity of the 
Philips curve approach (Martins and Gabriel, 2009; Abbas and Sgro, 2011; Mazumder, 2011). Additionally, Bowdler’s (2009) 
assertion that the slope of the Phillips curve is unrelated to openness in fixed exchange rate regimes as the slope might 
increase with trade openness amongst countries maintaining flexible exchange rate regimes can be regarded as important. 
Therefore, it can be suggested that the interactions between unemployment and inflation dynamics in future periods 
should be determined with the aim of implementing economic policies to overcome the unemployment problem 
permanently.  

As increases in economic activity are crucial for reducing unemployment and ensuring sustainable development, it is critical 
to determine the role of macroeconomic factors in unemployment under the conditions of an open economy. More 
precisely, macroeconomic variables under the influence of monetary and fiscal policy decisions and exogenous shocks may 
affect the dynamics of unemployment. In this respect, a real interest rate shock is under the influence of both monetary 
and fiscal policy changes and it is one of the macroeconomic variables that increase unemployment as a result of their 
negative effect on capital accumulation and labor productivity (Bassanini and Duval, 2006). Feldmann (2012) also confirmed 
that a rise in the real interest rate increases the unemployment rate using data on 68 developing countries. Carruth et al. 
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(1998) incorporated the real price of oil into their analysis along with the real interest rate. They adopted a model with two 
prices (the real price of oil and the real interest rate) to explain unemployment from 1979 to 1995 in the US. Their study 
revealed that an increase in the real interest rate or the real price of oil decreased the wages and increased the 
unemployment rate. Similarly, Dogrul and Soytas (2010) examined the relationship between the real oil price, the real 
interest rate and the unemployment in Turkey for the period 1/2005–8/2009 and obtained parallel results to those of 
Carruth et al. (1998). On the other hand, Karanassou et al. (2008) developed both theoretical and empirical models for the 
analysis of unemployment dynamics for the case of Spain in terms of the interactions between money growth and nominal 
frictions. Karanassou et al. (2008) showed that a decrease in money growth leads to a permanent rise in unemployment of 
5.3%, while a 10% decrease in money growth causes a permanent rise in unemployment of 3.7%. Ciccarone et al. (2014) 
developed the cash-in-advance New Keynesian dynamic stochastic general equilibrium (DSGE) model with frictions in both 
the labor and the credit market. Accordingly, they found that monetary policy shocks might cause an increase in 
employment under alternative specifications. Barigozzi et al. (2014) employed a structural dynamic factor model estimated 
on a large panel of euro area quarterly variables, emphasizing that the reactions to the European Central Bank monetary 
policy might differ between North and South Europe in terms of prices and unemployment due to the country-specific 
structures. Similar results were also obtained by Perry et al. (2015), who found that the differences in the responses of real 
wages to monetary policy shocks might arise from cross-state differences in unemployment, the share of agriculture in the 
state GDP, the unionization rate and the importance of intermediate goods in state production by estimating structural 
vector autoregression (SVAR) models. Herein, fiscal policy implementation should be coordinated with monetary policy and 
a financial stability measure to overcome the unemployment problem and to reduce income inequality, as suggested by 
Arestis (2015).  

The possible effects on fiscal stimuli were taken into consideration by Faia et al. (2013), who calibrated their economic 
model to include monetary policy and fiscal policy regimes and labor market dynamics. Faia et al. (2013) showed that 
government spending shocks yield small multipliers, as they have little impact on hiring and firing decisions. In a similar 
effort, Matsui and Yoshimi (2015) developed a DSGE model with unionized and non-unionized workers and thus analyzed 
the dynamic labor market for Finland, Sweden, Denmark, Belgium, Norway, Italy, Luxembourg, Ireland, Austria and Canada. 
Simulations of their model revealed that the welfare loss to a monetary policy shock rises with the bargaining power of 
unions and thus monetary policy formulation becomes critical when unions are more influential. Additionally, Jovanovic and 
Petreski (2014) focused on the effects of the global economic crisis on economic policy in South-Eastern Europe and the 
Commonwealth of Independent States with a small New Keynesian model with price and wage rigidities. Jovanovic and 
Petreski (2014) estimated a panel-type generalized method of moments (GMM) model and found that fixed exchange rates 
and strong trade unions constrain the monetary policy in countries with weak trade unions and in countries with flexible 
exchange rates. Parallel results to those of Jovanovic and Petreski (2014) were also obtained by Cheng (2014), who used a 
small open-economy model with nominal rigidities and search-matching frictions. Cheng (2014) revealed that the optimal 
policy rule gives importance to unemployment targeting as well as inflation targeting, whereas the welfare gain from 
responding to unemployment fluctuations diminishes as the rate of exchange rate pass-through to import prices falls. 

In line with DSGE modeling with New Keynesian features, the effects of fiscal policy on unemployment can be studied with 
consumption shocks, technology shocks, monetary policy shocks and terms of trade shocks. The theoretical approach by 
Rocheteau and Rodriguez-Lopez (2014) considered the effects of the supply and demand of liquidity on unemployment in 
their economic model. They found that public liquidity crowds out private liquidity and leads to an increase in 
unemployment, while scarce liquidity might lead to job creation. Similarly, Wesselbaum (2015) developed a discrete-time 
model for the US economy to study the effects of government spending and investment shocks. According to the model 
simulations, government investment is a driver of fluctuations in sectorial and aggregate outputs and labor market 
variables rather than consumption shocks. However, Wesselbaum (2015) discovered that government investment shocks 
lead to an increase in the unemployment rate. Along with the changes in government spending, taxes are also important in 
terms of affecting the changes in the labor market and unemployment. In their study, Daveri and Tabellini (1997) showed 
that higher labor taxes shift onto higher real wages, leading to the substitution of labor with capital and thus the 
deterioration of economic activity in Europe. Berger and Everaert (2013) employed a panel of 16 OECD countries over the 
period 1970–2005. It was found that labor tax increases influenced the unemployment positively in European and Nordic 
countries, while no significant impact was found in these countries as a result of labor tax decreases. Moreover, Berger and 
Everaert (2013) revealed that neither increases nor decreases in labor taxes had any impact on the unemployment in Anglo-
Saxon countries. Agnello et al. (2014) also studied the effects of fiscal policies on labor market conditions and 
unemployment using a panel of 17 countries for 1978–2009. They found that tax-driven consolidations led to a rise in 
unemployment and labor market flexibility was a decreasing factor of long-term unemployment. In a similar empirical 
effort, Canale and Liotti (2015) studied the eurozone countries (Austria, Belgium, Finland, France, Germany, Greece, 
Ireland, Italy, the Netherlands, Portugal and Spain) with a simple cross-section analysis including the role of the 2008 
financial crisis. Their empirical results implied that fiscal tightening, especially in declining macroeconomic conditions, might 
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well worsen the unemployment problem in the eurozone. Accordingly, Canale and Liotti (2015) suggested that a reduction 
in the structural deficit has to be considered when the economies are on a growth path.  

It has generally been accepted by economists that openness to trade is becoming a crucial factor in increasing 
competitiveness and economic growth in the long run. In this sense, liberal foreign trade policies have been recommended 
for developing countries with an unemployment problem by international institutions such as the World Bank and the IMF. 
Attanasio et al. (2004) investigated this assumption in their study on the effects of the drastic tariff reductions of the 1980s 
and 1990s in Colombia. They revealed that the overall probability of unemployment increased after liberalization and this 
increase was driven by non-traded sectors rather than traded sectors. Similarly, Dutt et al. (2009) detected an 
unemployment-increasing short-run impact of trade liberalization followed by an unemployment-reducing effect leading to 
a new steady state in their study using panel data modeling. According to Gamberoni et al. (2010), especially during the 
crisis, the role of trade openness had a reverse effect on employment but conversely provided a speedy upturn in the 
economy. In contrast to Attanasio et al. (2004) and Dutt et al. (2009), Felbermayr et al. (2011a) found that a 10% rise in 
trade openness reduced the unemployment rate by approximately 1% using panel data for 20 OECD countries and cross-
sectional data on a large set of countries. Gozgor (2014) also emphasized the lowering impact of trade openness on the 
unemployment rate in the G7 countries using unbalanced panel data. Similarly, Gaston and Rajaguru (2013) proposed that 
trade improvements reduce unemployment based on the case of Australia. According to their study, high export prices, 
capital accumulation in tradable goods industries and low unemployment benefits are the factors that diminish the 
unemployment rate. Furthermore, Cooke (2010) developed a two-country general equilibrium model, revealing that a 
greater degree of openness might cause more aggressive usage of the short-run Phillips curve by policy makers since the 
terms of trade could be related to monopoly markups. Providing evidence from regional and micro data to analyze the 
effects of economic liberalization, Topalova (2010) stated that sectors in rural regions that are more exposed to 
liberalization experience a slower decline in poverty and lower consumption growth, thus implying that the trend of the 
decrease in unemployment might be relatively slower in these regions. Hasan et al. (2012) studied the Indian case using 
state- and industry-level unemployment and trade protection data. They found no supporting empirical evidence of any 
increasing effect of trade reforms in India. According to Hasan et al. (2012), trade liberalization may cause a fall in the 
unemployment rate in regions with flexible labor markets and larger employment shares in net exporter industries.  

Productivity and therefore competitiveness are also key factors in the relation between foreign trade liberalization and 
unemployment (Felbermayr et al., 2011b). Felbermayr et al. (2011b) showed that the increase in aggregate productivity 
upon trade liberalization arises due to the weeding out of the least productive firms and the reallocation of labor to 
relatively more productive firms in a model of heterogeneous firm productivity. Analyzing trade liberalization effects on the 
unemployment rate of workers with different abilities, Michaelis and de Pinto (2014) implied that trade liberalization has a 
positive impact on high-skilled workers but a negative impact on low-skilled ones. From this point of view, they deduced 
that trade liberalization increases unemployment in countries with a considerable proportion of low-skilled workers. For the 
cases of Argentina, Brazil and Mexico, Ernst (2005) showed that trade openness primarily does not have a job-creating 
effect, but competitiveness in the exchange rate provides an expansion in production and then in employment. Menezes-
Filho and Muendler (2007) implied that foreign import penetration and tariff reductions might trigger worker displacements 
but that neither comparative advantage industries nor exporters absorb displaced workers for years after trade 
liberalization policies. Nwaka et al. (2015) investigated the effects of trade policy on unemployment rates in Nigeria using 
vector error correction with data from 1970 to 2010. They implied that, in the long run, real output and income per capita 
lead to a decline in unemployment, but shocks in commodity prices and trade openness policy are associated with an 
increase in unemployment. Sectoral employment is also a crucial issue to be examined. In this respect, Yanikkaya (2013) 
examined the role of liberalization in the growth rate of sectoral employment in developed and developing countries and 
stressed that trade openness in the form of higher trade volumes is not successful in generating jobs in developing 
countries due to the negative output response to trade openness in these countries. It was also found by Yanikkaya (2013) 
that trade barriers have an adverse impact on employment growth in services in developed countries, whereas they have a 
positive effect on employment in industry and services in developing countries. Providing empirical evidence from the 
Indian manufacturing sector, Saha et al. (2013) revealed that greater import penetration would lead to an increase in the 
employment of contract workers, while greater export orientation would have the opposite effect on contract labor usage.  

However, numerous studies in the literature have aimed to explain unemployment and structural unemployment as being 
driven by other institutional factors since the role of institutional complementarities in economic systems was recognized 
by the pioneering analysis by Blanchard and Wolfers (2000) and Aoki (2001). According to the article by Blanchard and 
Wolfers (2000), oil price shocks and a total factor productivity slowdown could help to explain much of the rise in 
unemployment. Based on a panel of institutions and shocks for 20 OECD nations since 1960, Blanchard and Wolfers (2000) 
emphasized that macroeconomic shocks had differential effects on unemployment and wage-setting when the labor 
market institutions differed. In this respect, Belot and van Ours (2001) studied the role of institutional factors in 
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unemployment for OECD countries. They reckoned that labor market institutions with a particular tax rate, replacement 
rate, employment protection, union density and level of bargaining caused a difference in the labor market conditions 
among OECD countries. Similarly, Autiero (2008) investigated 16 OECD countries for 5 periods from 1960 to 1995 with a 
panel data model incorporating the time effect. The empirical evidence of the study revealed that some of the institutional 
factors (the unemployment benefit replacement ratio, the index of unemployment benefit duration, the rate of total taxes 
on labor, income tax, consumption tax, the rate of owner occupation of the housing stock and the degree of non-market 
coordination) that caused labor market rigidities and usually higher unemployment may have the opposite effect when 
associated with a high coordination level. Otoiu and Titan (2012) also considered OECD countries with panel modeling for 
the period between 1999 and 2008 to analyze the impacts of economic and institutional factors, such as employment 
protection, tax wedges, unemployment density, income replacement rates and labor market structural mismatch factors, 
on structural unemployment. Otoiu and Titan (2012) found that increases in institutional factors caused a higher non-
accelerating inflation rate of unemployment (NAIRU), while economic factors did not have a significant influence on the 
NAIRU. In addition, Otoiu and Titan (2012) detected that increases in unemployment rates’ variability by occupation were 
associated with a decrease in the NAIRU, while increases in unemployment rates’ variability by industry had the opposite 
effect. Conversely, institutional factors such as regular contracts, temporary contracts, collective dismissal, membership of 
a trade union and unemployment benefits caused not only changes in unemployment rates, but also persistence in 
unemployment rates (Cuestas et al., 2011). Examining 8 countries from Central and Eastern Europe that joined the EU in 
2004, Cuestas et al. (2011) revealed that shocks were highly persistent, implying a slow rate of convergence to the natural 
rate of unemployment. Srinivasan and Mitra (2014) used a time-varying parameter model of the unemployment rate for 
the US, the UK, Germany and France. The estimated parameters of their model showed that, among the determinants of 
the natural rate, institutions that alter labor market incentives for workers are more important than institutions that affect 
the labor demand. Most recently, Pérez and Yao (2015) employed panel data modeling for 20 OECD countries over the 
period 1985–2009. Their estimations exposed that employment protection legislation and collective bargaining coverage 
had opposing effects on the job destruction and unemployment duration. Accordingly, Pérez and Yao (2015) inferred that 
the implementation of the right reforms could reduce job destruction rates by about 0.05–1.3% and unemployment rates 
by up to 4% in OECD countries. 

3. DATA AND METHODOLOGY 

3.1. EMPRICAL DATA 

To specify the appropriate type of the panel data model, we use panel unit root testing that has a theoretical methodology 
parallel to unit root tests of single time series data. The panel unit root tests of Levin, Lin and Chu (LLC) (2002) are applied 
by assuming that the persistence parameters are common across cross-sections, while it is assumed that the persistence 
parameters vary across cross-sections in the panel unit root tests of Im, Pesaran and Shin (2003), Fisher-ADF and Fisher-PP. 
On the other hand, cross-sectional dependence is considered by applying the panel unit root test of Pesaran (2007) 
depending on Im, Pesaran and Shin (2003). The tests of Levin, Lin and Chu (2002), Im, Pesaran and Shin (2003), Fisher-ADF, 
Fisher-PP (proposed by Maddala and Wu (1999), Hadri (2000) and Choi (2001)) and Pesaran (2007) applied to the variables 
included in our empirical exercise. To specify the appropriate type of the model, we apply panel unit root tests with 
different assumptions, in which the possibility of panel cointegration relationships among the variables cannot be explored.  

All the panel root tests reveal that all the variables are not integrated in the same order at the 10% significance level
1
. In 

this case, the possibility of panel cointegration relationships among the variables cannot be explored. Thus, we ignore the 
unit root properties of the variables and employ panel least squares as an estimation strategy, considering random or fixed 
effects. 

3.2. THEORETICAL METHODOLOGY 

In this study, we employ panel data modeling to estimate the effects of consumer price inflation ( ), the annual growth 

rate of final consumption expenditure ( ),
2
 the annual growth rate of gross fixed capital formation ( ),

3
 the 

                                                           
1 Panel unit root test results’ can be provided upon request.  
2 Final consumption expenditure is the sum of household final consumption expenditure (formerly private consumption) and general 
government final consumption expenditure.  
3 Gross fixed capital formation includes land improvements (fences, ditches, drains and so on); plant, machinery and equipment purchases; 
and the construction of roads, railways and the like, including schools, offices, hospitals, private residential dwellings and commercial and 
industrial buildings. 

cpi

fce gfcf
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degree of openness ( ),
4
 foreign direct investments ( ), the market capitalization of companies listed on the 

country’s stock exchanges at the end of the year –  as a percentage share of the GDP ( ), waged and salaried workers 

– as a percentage share of the total employment ( ), the value added in industry – as a percentage share of the GDP 

( ), social contributions – as a percentage of revenue ( ),
5
 the tax rate – as a percentage share of the GDP ( ), 

the tax rate – as a percentage share of the total profits ( ), the education expenditure – as a percentage share of the 

GNI ( edu ) and the age dependency ratio – dependent people younger than 15 or older than 64 as a percentage of the 

working-age population ( age ) on unemployment – as a percentage share of the total employment ( ) due to the 

availability of data.
6
 For the same reason, we use the time series of the variables of Belgium, Canada, France, Germany, 

Italy, Japan, the Netherlands, the United Kingdom, the United States and Sweden for the period from 1995 to 2014.
7
 Thus, 

our empirical analysis is carried out for the G10 countries except for Switzerland (playing a minor role) within the Keynesian 

framework. In this respect, we assume that increases/decreases in , , , , ,  and 

 have a lowering/raising impact on unemployment rates, whereas increases in age , ,  and  have 

an increasing impact on unemployment rates due to the increased burden on the productive part of the population. Our 
economic model also considers the assumption that the influence of changes in education expenditures and productivity 
(proxied by added value in industry) on unemployment may vary, either increasing or decreasing the labor demand and 
supply. Conversely, we do not include interest rates and exchanges rates in our model since it is assumed that they 
influence unemployment rates particularly through the changes in final consumption expenditure, gross fixed capital 
formation, exports and imports and foreign direct investments in line with the Keynesian output–expenditure model. 

, ,

( , , , , , , , , , , , , )unemp f cpi fce gfcf open fdi mark wage vind age soci edu tax taxi
             

                                 (1) 

In this respect, we estimate alternative panel data models to show the evolution of the model parameters and test whether 
the coefficients of the models are in line with our theoretical assumptions.  

4. FINDINGS AND DISCUSSIONS 

Since the time dimension is relatively larger than the number of countries in our empirical exercise, we can infer that 
heterogeneity or individuality is most likely to exist among countries. Parallel to Hahn and Kuersteiner (2002), we employ 
panel least squares to estimate the effects of the annual growth rate of final consumption expenditures, annual growth rate 
of gross fixed capital formation, consumer price inflation, degree of openness, foreign direct investments, market 
capitalization, share of waged and salaried workers in employment, value added in industry, social contributions, tax/GDP 
and tax/profits, income and wages, education expenditure/GNI and share of dependent people younger than 15 or older 
than 64 in the working-age population on unemployment for the G10 countries. Within this context, the possible impacts of 
macroeconomic factors and policies on the aggregate demand and supply and thus on unemployment are studied. The 
evolution of our alternative panel data models’ parameters is also shown to make inferences in that respect. For the 
identification of our modeling approach, the Hausman test imposed fixed-effects models, as shown in Table 4 below. Table 
1 also indicates that our models have no serial correlation since the p-values of Pesaran’s (2004) test of cross-sectional 
independence, shown in parentheses in Table 2, are higher than 0.1. 
 
 
 
 
 
 

                                                           
4 We compute the degree of openness to trade as (exports+imports)/GDP. 
5 According to the World Bank, includes social security contributions by employees, employers and self-employed individuals and 

other contributions for which the source cannot be determined. 
6 We intended to include labor market institution and product market regulation variables, such as the degree of union density and union 
coverage, employment protection legislation, active labor market policies, minimum wages, average rate of wage taxes, average 
replacement rate of unemployment insurance, degree of coordination and/or centralization, incidence of part-time contracts, regulation of 
product markets and size of the informal economy. However, these variables cannot be added due to a lack of available data up to the year 
2015. 
7 All the series are extracted from the statistical database of the World Bank and they are all in levels. Some series with missing values are 
filled with plausible techniques. The estimations are carried out using Stata 13. 

open fdi

mark
wage

vind soc tax
taxi

unemp

cpi fce gfcf open fdi mark

wage soci tax taxi

soc
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Table 1: Panel Models’ Estimation Results 

Method: Panel least squares 

Model 1 – R-squared-overall: 0.5701 

Model 1 – Effect specification: fixed 

Model 1 – Pesaran’s test of cross-sectional independence = 8.463, prob. = 0.112 

Model 2 – R-squared-overall: 0.704 

Model 2 – Effect specification: fixed 

Model 2 – Pesaran’s test of cross-sectional independence = 2.793, prob. = 0.178 

Model 3 – R-squared-overall: 0.775 

Model 3 – Effect specification: fixed 

Model 3 – Pesaran’s test of cross-sectional independence = 2.530, prob. = 0.131 

Model 4 – R-squared-overall: 0.727 

Model 4 – Effect specification: fixed 

Model 4 – Pesaran’s test of cross-sectional independence = 3.996, prob. = 0.155 

 

Variable Model 1 Model 2 Model 3 Model 4 

c  
16.591 

(0.000) 

18.051 

(0.000) 

12.350 

(0.006) 

12.739 
(0.001) 

 
-0.161 
(0.023) 

-0.107 

(0.003) 

-0.193 

(0.012) 

-0.146 
(0.024) 

 
0.104 
(0.009) 

0.078 

(0.003) 

0.100 

(0.012) 

0.083 
(0.025) 

 
-0.237 
(0.011) 

-0.032 

(0.082) 

-0.206 

(0.019) 

-0.021 
(0.009) 

 
-0.015 
(0.031) 

-0.026 

(0.059) 

-0.005 

(0.007) 

-0.017 
(0.023) 

 
-0.045 
(0.003) 

-0.062 

(0.000) 

-0.039 

(0.011) 

-0.057 
(0.000) 

 
-0.028 
(0.000) 

-0.002 

(0.131) 

-0.025 

(0.000) 

-0.029 
(0.000) 

 
-0.026 
(0.407) 

-0.050 

(0.001) 

-0.038 

(0.027) 

-0.057 
(0.073) 

fce

gfcf

cpi

open

fdi

mark

wage
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age  
0.017 
(0.027) 

0.016 

(0.034) 

0.227 

(0.022) 

0.012 
(0.048) 

vind  
-0.177 
(0.001) 

-0.202 

(0.000) 

-0.171 

(0.001) 

-0.200 
(0.000) 

edu  ---- 
-0.877 

(0.000) 
 

-0.859 
(0.000) 

  
0.006 

(0.009) 
---- 

0.021 
(0.077) 

 ----  
0.117 

(0.003) 

0.009 
(0.093) 

 ----  
0.1805 

(0.001) 

0.128 
(0.054) 

Notes: p-values of the coefficients are in parentheses. 
 
According to the alternative panel data estimations presented in Table 4, the variables reflecting the situation of economic 
activity may have a positive impact on unemployment, except for gross fixed capital formation, in line with Bande and 
Riveiro (2012), who found that consumption shocks had a lowering impact on unemployment, while we show that 
investment shocks led to an increase in the unemployment rates in these countries. Thereby, it can be deduced that 
increases in consumption and investments and rising inflation may have consequences for the labor market by affecting the 
labor demand and supply, similar to Karanassou et al. (2008), Ciccarone et al. (2014), Gozgor (2014) and Nwaka et al. 
(2015). Moreover, we can infer that growth in the aggregate demand may lead to a push in the demand for labor in the G10 
countries, which in turn may increase the real wage and promote an increase in the labor supply. We can interpret the 
institutional environment of goods market, goods market frictions, degree of unionization in the labor market, labor market 
frictions and financial frictions as crucial factors to explain the dynamics of labor markets, in line with Ciccarone et al. 
(2014), Correa-Lopez et al. (2014) and Mandelman and Zanetti (2014). Despite the increases in the inflation rate lowering 
the real wage and thus decreasing the labor supply, we estimate that the inflation rate positively affects the employment in 
the G10 countries, parallel to the outcome of studies refuting the validity of the NKPC (Martins and Gabriel, 2009; 
Mazumder, 2011). This finding can be interpreted as the impact of rising economic conjuncture with rising inflation; more 
precisely, the effect of the increase in the labor demand due to the rising economic conjuncture is higher than the effect of 
inflation decreasing the labor supply in the G10 countries. Due to the coefficients of gross fixed capital formation, it can also 
be implied that investment-specific technological progress may deepen the unemployment problem and cause persistence 
in the unemployment rates in the G10 countries, in line with Collard and Dellas (2007), Schubert (2011), Mandelman and 
Zanetti (2014) and Hove et al. (2015) but in contrast to Canova et al. (2007), Mumtaz and Zanetti (2015) and Sunakawa 
(2015). Thus, we can state that labor and physical capital may be important alternatives to each other in the production 
process of the G10 countries. More precisely, we reveal that increases in investments and thus in gross fixed capital 
formation may be mainly under the influence of investment-specific technology shocks in these countries, which in turn 
lower the need for labor in the production process. Thus, in line with Iacovoiu (2012), we assert for the G10 countries that 
investments related to the modernization of the existing production capacity may affect unemployment negatively since 
these kinds of investments may increase the labor productivity and thus reduce the need for labor.  
 

Along with the changes in supply dynamics, an increase in the share of waged and salaried workers in the total employment 
is critical for the sustainable increase in the aggregate demand in the long run. Moreover, this phenomenon increases the 
contributions to the social security system, which is essential for sustainable development. Our panel data estimations 
show that the coefficients of the share of waged and salaried workers in employment have negative signs in all the models, 
implying that rises in the share of waged and salaried workers in the total employment are a factor that lowers 
unemployment. However, increases in the share of waged and salaried workers cannot be accepted as a separate factor 
influencing the labor demand and supply. The level of the real wage, which is under the influence of labor productivity, is 

soci

tax

taxi
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another factor for analyzing the dynamics of the labor demand and supply. In our empirical exercise, an increase in the 
value added of the industrial sector is also found to be a factor that boosts the real economic activity, which in turn may 
increase the labor demand and employment, parallel to Mumtaz and Zanetti (2015), Sunakawa (2015) and Wesselbaum 
(2015) but in contrast to Collard and Dellas (2007) and Mandelman and Zanetti (2014). In this respect, education 
expenditures are also critical since they may cause technology and human capital shocks and may increase the productivity 
level of labor in the long run, consistent with the labor-augmenting technical progress in the Solow model (for the 
specification of Hicks-neutral, Solow-neutral and Harrod-neutral technological progress, see Fisher (2006), Michelacci and 
Lopez Salido (2007) and Altig et al. (2011)). The coefficients of education expenditures are negative and statistically 
significant in Models 2 and 4, exposing the positive impact on the unemployment problem in line with Mortensen and 
Pissarides (1999).  
 

In line with the Keynesian view, it can be assumed that fiscal policy decisions influence the social security system and thus 
the dynamics of the aggregate demand significantly. We find that the coefficient of social contributions is positive and 
statistically significant, showing that social contributions cause a decrease in the aggregate demand. Our finding also 
implies that an increase in the role of the social security system can be accepted as a factor that lowers the spending 
capacity of economic agents. Moreover, social contributions may trigger unemployment by increasing the reservation 
wages of the unemployed. Hence, social contributions to the unemployed in the G10 countries should be studied, briefly 
considering this increasing effect on unemployment. Similarly, our panel estimations show that rises in the age dependency 
ratio may become a factor that increases the burden on the productive part of the population and thus may lower the 
spending capacity of economic agents. Our panel model estimation results are somewhat in line with the lowering impact 
of expansionary economic policies on the unemployment rate. Similarly, analyzing the impact of the public sector on the 
economy, the majority of the coefficients of taxes show that increases in taxes may lead to an increase in the 
unemployment rate in the G10 countries, revealing that contractionary economic policies decrease employment, in line 
with Tagkalakis (2013) and Agnello et al. (2014). Our findings related to the tax rate are in line with the theoretical 
expectations and the empirical findings in the context of the studies by Thomas (1998), Autiero (2008), Berger and Everaert 
(2013) and Agnello et al. (2014), who implied that a rise in tax rates, especially in payroll tax, affects the labor costs, which 
in turn may lead to job losses and a rise in unemployment. Moreover, in contrast to the view that fiscal policy can be 
productive and increase the economic activity in the long run, we find that the coefficients of tax rates from profits in 
Models 3 and 4 have statistically significant positive signs, implying that an increase in tax from the total profits of firms 
does not lead to changes increasing the total level of efficiency in production. Moreover, it may be interpreted that 
government expenditures funded by corporate tax do not lead to significant changes in real economic activity that might 
increase employment. 
 

Considering that the wind of economic and financial liberalization has been prevalent over the last two decades, the 
dynamics of unemployment are studied in an open-economy framework in this study. The estimation results show that 
increases in the degree of openness may lower the unemployment rate in the G10 countries by boosting economic activity, 
parallel to Felbermayr et al. (2011a), Loganathan et al. (2011) and Gozgor (2014) but in contrast to Attanasio et al. (2004), 
Dutt et al. (2009) and Nwaka et al. (2015). Similarly, the coefficients obtained from our panel estimations point out that 
foreign direct investment may also lower unemployment by boosting economic activity. Accordingly, the liberalization of 
foreign trade and financial flows can be accepted as key factors for analyzing the dynamics of labor markets in the G10 
countries. In contrast to the theoretical assumptions of the positive impact of financial development, the coefficient of 
market capitalization in Model 2 is not statistically significant, revealing that market capitalization has no impact on the 
dynamics of unemployment in the G10 countries. 

5. CONCLUSION 

According to our estimations, the changes in domestic economic activity are in line with the theoretical expectations. An 
increase in final consumption expenditure may lead to a fall in the unemployment rate in the G10 countries. Thus, we can 
infer that expansionary economic policies play a major role in providing an improvement in the labor market in the long 
run. Although these policies may also lead to a rise in inflation, we found that rising inflation may cause a fall in the 
unemployment rates in the G10 countries. Therefore, it can be asserted that our alternative panel data model estimations 
are in line with the Philips curve framework and they stress the importance of expansionary economic policies for the 
decline in unemployment rates in the G10 countries. On the other hand, expansionary policies may lead to the 
deterioration of financial and economic stability, which in turn may affect long-term unemployment negatively. Despite the 
possibility of economic policies aimed at ensuring financial stability to increase the unemployment rates in the short run, 
we suggest that these countries should focus on sustaining their financial stability and development to improve the 
conditions of the labor market permanently. 
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To examine the effects on unemployment in the G10 countries, we also incorporated variables reflecting the level of 
financial development along with macroeconomic variables in alternative panel data models. The coefficients of openness, 
foreign direct investments and market capitalization were mainly found to be negative in the models. We interpret this 
result as meaning that an increase in the level of financial and economic integration and development may decrease 
unemployment in the G10 countries. These variables are also critical in the open-economy framework since foreign shocks 
transmit to the labor market, particularly over the last decade. Thus, the liberalization of foreign trade, financial flows and 
market capitalization can be exposed as crucial factors for the development of productivity of production factors, 
technology and organizational capacity in the G10 countries, which should be studied briefly. 

Sustaining the stability in the aggregate demand and supply is also vital in terms of decreasing the unemployment rate in 
the long run. In this respect, as automatic stabilizers, contributions to the social security system and taxation are also 
crucial. We found that an increase in the contributions to the social security system may have a negative impact on the 
unemployment rate in the G10 countries. More precisely, we can assert that an increase in the contributions to the social 
security system may lead to deterioration in the aggregate demand in these countries. This phenomenon shows that the 
social security system has a role as an automatic stabilizer, helping to maintain economic stability in the G10 countries. 
Another automatic stabilizer, taxes, was also considered in our empirical exercise. The signs and p-values of the coefficients 
imply that changes in the taxation policy may play a significant role in the aggregate demand and supply, which in turn 
affects the dynamics of unemployment in the G10 countries. However, fiscal policy, as a policy tool, can have an impact on 
the labor market by manipulating the aggregate demand and supply in the G10 countries since we found a significant 
impact of contributions to the social security system. Along with the burdening effect of increased tax rates on spending 
capacity and employment, we found that increases in the ratio of dependent people younger than 15 or older than 64 to 
the working-age population influence the unemployment problem negatively in the G10 countries. 

Conversely, our alternative panel data estimations reveal that an increase in the share of waged and salaried workers in the 
total employment is a factor that maintains persistence and stability in the aggregate demand. In this respect, we assert 
that increases in the real wages of the employed are also important for the decline in unemployment rates in the long run. 
For the determination of the wage level, labor productivity is another crucial issue to be considered. We found that an 
increase in the total value-added industry and education expenditures may lead to a decrease in the unemployment rates 
in the G10 countries, implying that increases in the total factor productivity of labor raise the aggregate supply and output, 
which in turn lead to a fall in unemployment rates in the G10 countries. In contrast, our estimations reveal that increases in 
gross fixed capital formation arising from investment-specific technological progress may lead to an increase in 
unemployment since the need for labor in the production process may be decreased. Consequently, policy makers in the 
G10 countries should identify the channels through which technology, human capital, government spending, investment-
specific, foreign and other shocks and taxes affect unemployment in the DSGE framework with frictions in goods and labor 
markets. 
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