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1. Introduction 

The effect of unemployment on labour force participation decisions has always been a topic 

of interest as evidenced from an early contribution by Mincer (1966). Understanding and 

quantifying the relationship between unemployment rate and labour force participation rate is 

important as it characterises the nature and dynamics of unemployment during business 

cycles in an economy. Hence, it has implications for the trade-off between inflation and 

unemployment. Changes in labour force, particularly endogenous changes in response to a 

change in unemployment rate, also complicate accurate measurement and diagnosis of the 

extent of unemployment.  This paper contributes to the understanding of the effect of 

unemployment on labour force participation in two ways. (i) We account for the differences 

in labour market structures and institutions by controlling for institutional variables and by 

exploring the differences between developed countries and developing countries and (ii) We 

employ system GMM estimations to account for the bi-directional causality between 

unemployment and participation. 

 

Changes in prevailing labour market conditions affect the individual participation decisions; 

these influences are captured by the added worker effect and the discouraged worker effect. 

The discouraged worker effect predicts a negative relationship between unemployment and 

participation. An increase in unemployment (or a reduction in probability of employment 

and/or remuneration) discourages people from actively looking for work as the costs of active 

job search increase and the benefits go down (Cahuc and Zylberberg, 2004). As people stop 

actively looking for work, they are no longer counted as a part of labour force. The 

discouraged effect can be substantial; OECD estimates suggest an OECD average of 0.5 

percent of labour force who want to work and are available for work but are not actively 

looking for work (OECD, 2012). At the same time, models of intra-familial choice account 
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for interdependence of participation decisions within a family. In this family utility 

maximization framework, the earnings losses of one family member may be offset by 

increases in labour supply of other members, thus mitigating the adverse shock to the family 

income. This effect is termed as the added worker effect. Stephens (2002) finds substantial 

evidence in support of added worker effect. In contrast to the discouraged worker effect, the 

added worker effect hypothesizes a positive effect of unemployment on participation.
1
   

 

Thus, net change in aggregate participation rate, in response to a change in unemployment 

rate, depends on the relative strength of the added worker effect and the discouraged worker 

effect. These effects, in turn, depend on the composition of the labour force and the structural 

aspects of the labour market and the economy. This paper provides an insight into the 

relationship between unemployment and labour force participation in the context of the 

differences between developed countries and developing countries. Empirical studies have 

overwhelmingly focused on developed countries and primarily on female labour force 

participation. Though the theory suggests that the strength of added-worker effect and 

discouraged worker effect and, hence, the direction of change in labour force participation in 

face of higher unemployment would differ across developed countries and developing 

countries, this issue has not previously been empirically examined.  

 

 Developing countries are characterised by higher levels of unemployment, an absence of 

unemployment insurance, low level of access to social security and welfare support, and 

lower levels of income. These institutional factors suggest that the added worker effect is 

likely to be stronger in developing countries. On the other hand, access to non-wage income 

in the form of government payments, private savings and access to education and training 

                                                 
1
 Note that participation will increase due to added worker effect but the effect on employment is ambiguous. It 

is likely that these workers join unemployment pool or enter into casual employment.  
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opportunities in developed countries will result in a dominant discouraged worker effect. We 

empirically investigate the hypothesis that the unemployment rate will have a positive effect 

participation rate in developing countries, but is likely to have a negative effect in developed 

countries. In our investigations we also control for two institutional features of the labour 

market, unemployment benefits and employment protection legislation.  

 

Estimations of the relationship between the participation rate and unemployment rate need to 

address the endogenous nature of these two variables. Labour force participation rate has a 

direct effect on unemployment. An increase in participation rate, everything else remaining 

constant, will lead to an increase in unemployment rate. The magnitude of the increase in 

unemployment rate depends on the extent of employment creation. On the other hand, an 

increase in unemployment rate changes the incentives for job search and the probability of 

finding employment and, hence, has an effect on participation decisions. As income falls and 

the probability of unemployment rises, non-participating members of a family may be forced 

into the labour force. These ‘added workers’ would lead to an increase in the labour force 

participation rate. Rising unemployment rate would also discourage some workers from 

joining the labour force or cause some existing participants to stop actively looking for work. 

This ‘discouraged worker’ effect implies an inverse relationship between the unemployment 

rate and labour force participation rate. Our methodology allows us to address the 

interdependence between these two variables.  

 

We investigate the mutual effects of unemployment rate and labour force participation rate 

and whether it differs among groups of developing countries and developed countries. We 

employ system GMM estimation using a panel dataset of developed and developing 

countries. The present paper is the first application of system GMM to investigate the effect 
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of unemployment on labour force participation rate. Using panel data and system GMM 

allows us to (i) exploit the time-series and cross-section dynamics of the unemployment rate 

and participation rate, and (ii) control for heteroscedasticity as well as endogeneity.  

 

The results confirm bi-directional causality between labour force participation and 

unemployment. The direction and magnitude of the effect differs between developing 

countries and OECD countries. The discouraged worker effect is prominent for male and 

female workers in OECD countries, while in developing countries the added worker effect is 

dominant. Disaggregation by gender and age reveals the presence of added worker effect for 

young and relatively older workers in developing countries, whose participation increases 

with a rise in unemployment. The paper is structured as follows. Section 2 relates the present 

study to theoretical and empirical literature. Data and methodology is documented in Section 

3. Section 4 reports and discusses estimation results and Section 5 concludes. 

 

2. Literature review 

The dynamics between participation and unemployment plays a key role in macroeconomic 

models and understanding this relationship is important for policy prescriptions deriving from 

theoretical models. Rogerson et al. (2005) and Rogerson and Shimer (2010) investigate this 

link in context of search models, while Veracierto (2008) applies it to evaluate real business 

cycle model. Prescott (2004) and Wallenius and Prescott (2012) study this relationship in 

terms of the allocation of time between work and leisure.  Pries and Rogerson (2004, 2009) 

extend the three state decision-theoretic search model to account for heterogeneous workers. 

The model offers theoretical link between job search durations and labour market 

participation. In particular, they propose that the participation decisions of workers are 

sensitive to frictions that affect job-finding rates and that these can explain the differences in 
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the labour market behaviour of women and younger workers versus prime aged men. In this 

context, we investigate the labour market participation by disaggregating on the basis of 

gender and age.  

 

Cross-section analysis using detailed micro data gives an insight into individual response to a 

change in labour market conditions. Stephens (2002) finds evidence of added worker effect in 

the long run response of a wife’s labour supply to her husband’s job loss in the US. In a 

recent comprehensive study, Bhalotra and Umana-Aponte (2010) analyse the cyclicality of 

women’s labour supply in 63 developing and transition countries. However, while these 

studies give us precise and detailed insights into the behaviour of an individual or a particular 

demographic group, they provide only a rough guide to the changes in aggregate 

unemployment rate and participation rate over time. 

 

Time series analyses of the relationship between participation rate and unemployment rate 

have concentrated on developed countries. In an early study of OECD countries, Elmeskov 

and Pichelmann (1993) estimate the elasticity of participation rates with respect to 

employment and find that such elasticity is high, particularly for younger and older age 

groups (compared to prime-age adults). Darby et al. (2001) investigate the response of the 

labour force participation rate to business cycles in France, Japan, Sweden and the US. They 

find that discouraged worker effect is prevalent but essentially a female phenomenon, 

particularly in the older age group (45-54 years). Benati (2001) finds support for the 

discouraged worker effect for the overall series as well for a number of age-sex 

disaggregations in the US. Wasmer (2009) investigates the causal links between participation 

and unemployment in four countries, France, Germany, Italy and the US, and finds that the 

effects differ between the US and Europe. In European countries, unemployment shocks have 
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a short run effect on participation and participation shocks have a short run effect on 

unemployment. In contrast, the main drivers of short run changes in unemployment and 

participation in the US are unemployment shocks and participation shocks themselves. Parker 

and Skoufiasi (2004) find evidence of a significant added worker effect for women in 

Mexico. Thus, empirical evidence points to differences in the dominance of discouraged 

worker effect across developed countries and developing countries. We explore these 

differences directly by comparing the two groups of countries. 

 

In a related strand of literature, recent studies has analysed the time-series properties of 

labour force participation rate. Gustavsson and Österholm (2006) find the labour force 

participation rate in Australia, Canada and the U.S. to be non-stationary. Madsen et al. (2008) 

support this finding for G7 countries over a long time period of 130 years.  

 

3. Data and Methodology 

We investigate the following equations: 

                                                   (1) 

                                                   (2) 

LFPR: denotes the labour force participation rate for country i 

UN: denotes the unemployment rate for country i 

UB: denotes the unemployment benefit for country i 

EPL: denotes the employment protection legislation for country i 

We assume that the error terms in equation (1) and (2) follow a one-way error component: 
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where            
 ) and             

 ), independent of each other and among themselves. 

 

To examine the relationship between labour force participation rate (LFPR) and 

unemployment (UN), this paper conducts panel data estimation comparing 22 OECD 

countries with a group of 13 developing countries.
2
 The total labour force participation rate is 

the proportion of the population aged 15 and above that is either employed or unemployed. 

The female (male) labour force participation rate is defined as the percentage of the adult 

female (male) population aged 15 and above in the labour force. Unemployment rate refers to 

the share of the labour force that is without work but available for and seeking employment.  

 

We include 13 developing countries from six different regions, (refer to Table A1 in the 

Appendix for the details of these developing countries).  While most developing countries are 

characterised by a lack of social security systems, especially unemployment insurance 

schemes, we exclude a few countries which have specific unemployment insurance schemes 

(as identified by Vodopivec (2009)) in order to have a relatively uniform group of countries.   

 

The data are annual time series from the World Tables of the World Bank. Annual LFPR data 

by gender and by age group are obtained from the International Labour Organization (ILO). 

All data from the World Bank and ILO are consistent with the International Classification 

Standards. The timeframe of 1993-2008 for OECD countries and 1995-2006 for developing 

                                                 
2
New OECD members which joined after the beginning of the sample period are excluded in the study.  
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countries is dictated by the availability of data.
3
 All data were converted to natural logarithms 

prior to the empirical analysis.  

 

The unemployment and participation outcomes are influenced by the institutional features of 

the labour markets. Stricter employment protection legislation causes firm to reduce both 

dismissal and hiring rates (Bertola, 1990), thus the net effect on unemployment cannot be 

determined a priori. Similarly, according to the standard search model, an increase in 

unemployment benefits reduces job search incentives and therefore, can prolong the 

unemployment spells. On the other hand, if unemployment benefits allow better matching in 

the labour market, the unemployment rate might go down. These institutional factors act on 

the costs and benefits of job search and hence, could affect the participation decisions in 

similar manner.  

 

The data for two indicators of labour market institutions, employment protection and 

unemployment benefits, are from International Monetary Fund database (Aleksynska and 

Schindler, 2011; author’s calculations).
4
 The indicator for the stringency of the employment 

protection legislation (EPL) is an index ranging from zero (least restrictive) to one (most 

restrictive).  It is calculated as an unweighted average of measures for advance notice period 

and for severance payment, with each of them being based on averages across lengths of 

service (after 9 months, 4 years and 20 years). The generosity of unemployment benefits is 

measured by gross replacement rate (average over 2 years), that is, the ratio of unemployment 

insurance benefits a worker receives relative to the worker’s last gross earnings after being 

unemployed for one year. 

                                                 
3
Many of the OECD countries (central and Eastern European countries) were communist countries until the 

early 1990s. Consistent data are only available for those countries from 1993 onwards. 
4
 The article and data can be downloaded from http://www.imf.org/external/pubind.htm or http://www.frdb.org/. 

 

http://www.frdb.org/
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Tables 1 and 2 report the average mean of LFPR and UN for OECD countries and developing 

countries, respectively. The average labour force participation rate is 60-61% and the LFPR 

of men is higher than that of women. However, there are considerable differences in the 

extent to which men and women participate in the labour force in the two groups of countries. 

While the male LFPR (76.6%) in the developing countries exceeds the female LFPR (45.6%) 

by about 31 percentage points, OECD’s male LFPR (68%) exceeds its female LFPR (50.7%) 

by only 18 percentage points. Further, as expected, the unemployment rate is higher in 

developing countries (10%) compared to OECD countries (7.3%). 

    INSERT TABLE 1 HERE 

    INSERT TABLE 2 HERE 

 

3.1 Potential Problems of Estimation 

There are some potential problems of estimation for Equations (1) and (2). Firstly, the panel 

data sets are likely to suffer from the problems of heteroscedasticity and autocorrelation since 

they comprise of different countries observed at different points in time. The disturbances of 

the regressions are not likely to be constant across observations due to the heterogeneity of 

these different countries in the panel data. Secondly, the explanatory variables are potentially 

endogenous and the use of lagged Y as one of the independent variables induces correlation 

between the regressor and the error in first differences. This implies that the OLS estimator is 

biased and inconsistent. We propose a GMM approach to estimate the models as it will solve 

the above-mentioned problems.  
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3.2 The Generalized Method of Moments (GMM) Estimation 

The general dynamic relationship between labour force participation rate and unemployment 

rate is characterized by the following AR (1) model:
5
 

       ∑            

 

   
 ∑          

 

   
 ∑          

 

   
∑           

 

   
      

            (3) 

      

∑            

 

   
 ∑          

 

   
∑          

 

   
 ∑           

 

   
       (4) 

Where i = 1, 2, ..., N is cross section and t = p +1, ..., T is time. p is the number of lags and N 

is the number of countries. It is assumed that the      follows a one-way error component 

model: 

                       (5) 

where            
 ) represents the unobserved country-specific effect;            

 ) is the 

time specific effects and             
 ) is the error term. The     are assumed to be 

independently distributed across individuals with zero mean, but arbitrary forms of 

heteroskedasticity across units and time are possible.  

For simplicity, let us denote the dependent variable (either LFPR or UN) by y and the 

explanatory variables (other than the lagged dependent variables) by x. Equations (3) and (4) 

can be simplified into: 

                                                 
5
Starting with five lags of the dependent and independent variables, we test for the null hpothesis of the 

coefficients being zero for the longest lag.The model with one lagged independent vaiable and one lagged 

dependent variable is found to be most appropriate, given that all relevant speficication tests are satisfied. 
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              (6) 

The traditional causality test is the Granger causality. However, applying the techniques in 

the panel settings (6) will result in inconsistent estimates. This model differs from the 

standard causality model as it adds individual effects    for each panel member i. Since    is 

a function of   , it follows that       is also a function of   . Therefore, the regressor       in 

(6) is correlated with the error term, and Ordinary Least Square (OLS) estimates of (4) will 

be biased and inconsistent even if the     are not serially correlated. 

 

3.3 Differenced GMM 

Arellano and Bond (1991) propose a dynamic panel GMM estimator, an Instrumental 

Variable (IV) estimator, to tackle this problem. Arellano-Bond estimation (known as 

Difference GMM) starts by first differencing all regressors and uses the GMM. The 

unobserved heterogeneity (individual fixed effects) is eliminated by first differencing 

equation (6): 

                 
         

          
         

                          

            
         

                 (7) 

Assuming errors in levels are first-order moving average, for t = 3, the first period we observe 

the relationship in (7), we have  

                                                  (8) 

In this case,     and     are both valid instruments, since they are highly correlated with the 

regressors                 and                 but are not correlated with      

               are serially correlated. At t = 4,     ,      ,    and     are valid instruments as 
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they are not correlated with         ) unless    are serially correlated. Proceeding in this 

manner, we can see that at T, the valid instrument set is (   , 

                                  . The first-differenced GMM estimator uses all lagged 

values of     and     dated from t-2 and earlier. The moment conditions for errors in 

differences can be written as: 

 [(
  
   

  
   )     ]    for i = 1, 2, ..., N and  t = p + 2, ..., T     (9) 

Where   
     (   ,                  and   

     (   ,                  . 

 

3.4 Panel Unit Root Test and Panel Cointegration Test 

In the presence of random walks in the levels series, the use of the first-differenced GMM 

estimator can lead to large finite-sample downward biases (Blundell and Bond, 1998). Hence, 

it is essential that unit root tests are first performed on the series. We employ the commonly 

used panel unit root test proposed by Levin, Lin and Chu (2002), also known as LLC, which 

tests the null hypothesis of the nonstationarity. More details about the test are presented in the 

Appendix. Table A2 in the Appendix shows that not all the variables are stationary in the 

levels equations, the use of first-differenced GMM estimation with lagged levels as 

instruments for the first-differenced equations would not be efficient (Blundell and Bond, 

1998). Hence, the system GMM estimation which uses the stationary first-differenced 

instruments is employed in this study.   

 

We employ Kao (1999) panel cointegration test which proposes residual-based DF and ADF 

tests. More details about the test are presented in the Appendix and Table A3 reports the 

panel cointegration estimation results. Overall, the results for developing countries suggest 
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that the variables of interest are cointegrated, which means that there exists long-run 

relationships among the variables. For the OECD countries, the results indicate the absence 

of any long-run relationships in the male total LFPR and male LFPR aged 15-34 equations 

(Model 4, 5 and 6 in Table A3). The other models in OECD countries provide support for 

panel cointegration.   

 

3.5 System GMM 

Arellano and Bover (1995) and Blundell and Bond (1998) develop the system GMM 

estimator by exploiting mean stationarity restriction on the initial condition processes to 

address the non-stationarity and weak instruments problems. They augment the first 

differenced GMM by making an additional assumption that the first differences of instrument 

variables are uncorrelated with the fixed effects. The system GMM estimator is based on the 

additional moments for errors in levels which can be written as: 

 [(
   

   

   
   )   ]       for  i = 1, 2, ..., N and  t = p + 2, ..., T               (10) 

Assumption (10) requires that the first-differences are not correlated with fixed effects, 

permitting lagged first-differences to be used as instruments in the levels equations. This 

additional mean stationarity condition yields an extended GMM estimator in which lagged 

first-differences of the series dated t-1 are used as instruments for the levels equations. The 

system GMM estimator, therefore, exploits both sets of moment restrictions in equations (9) 

and (10) by combining the standard set of equations in first-differences with suitably lagged 

levels as instruments. The system GMM estimator is expected to have much smaller finite 

sample bias and greater precision.  
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Following Huang (2009), this paper uses restricted instrument sets suggested by Bowsher 

(2002) to avoid the possible over fitting bias associated with using the full Arellano and Bond 

(1991) instrument set. Bowsher (2002) cautions that the number of moment conditions can be 

very large even for ‘moderate’ values of T. As a result, the Sargan test may be very 

undersized and possess extremely poor power properties. He proposes that selectively 

reducing the number of instruments used for each first-differenced equation offers substantial 

gains in power properties. More specifically, we use only the lagged values of     and 

    from t-2 to t-4 as instruments. Sargan statistics were calculated to confirm the validity of 

these restricted instrument sets. The Sargan test is 2
 distributed under the null hypothesis of 

valid instruments. In addition, we carry out the serial correlation test, which tests the null 

hypothesis of no first-order serial correlation (M1) and no second order serial correlation 

(M2) in the residuals in the first-differenced equation. The hypothesis is such that the 

instrumental variables are uncorrelated with the residuals, and may be used in the estimation.  

 

 

4. Results and Discussion 

4.1 Unemployment and participation 

INSERT TABLE 3 HERE 

The results of system GMM estimations (equations (1) and (2)) and panel Granger non-

causality test for the causality between unemployment rate and labour force participation rate 

are reported in Table 3. The Sargan test confirms the validity of the instruments for the two 

models, estimating the effect of unemployment rate on labour force participation rate and the 

effect of participation rate on unemployment rate. In addition, we can reject the null that the 

error term in first differences exhibit no first serial correlation but cannot reject the 

hypothesis that there is no second order serial correlation. The effect of unemployment rate 
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differs between the two groups of countries; a change in unemployment rate has a negative 

impact on total labour force participation in OECD countries but has a positive impact in the 

developing countries. Our results confirm the hypothesis that the discouraged worker effect 

dominates in the developed countries while the added worker effect is stronger in the 

developing countries. As discussed in the introduction, the dominance of discouraged worker 

effect in developed countries could be a result of access to welfare system and payments 

during the periods of unemployment. However, in most OECD countries the availability of 

these payments tightens after a defined duration.   It is expected that the discouraged worker 

effect due to availability non-wage income will decline as unemployment benefits taper off.  

These results are further explored by disaggregating by gender in Table 4. 

 

The bottom panel of Table 3 reports the coefficient on labour force participation rate using 

the unemployment rate as the dependent variable. For both groups of countries, the reported 

coefficient of LFPR is positive as expected. An increase in labour force participation rate 

leads to an increase in unemployment as the workers join the labour force or resume the hunt 

for jobs. The positive coefficient on LFPR in the developing countries is, however, almost 

four times larger than that for the OECD countries. This indicates more job creations (and 

hence, a smaller increase in unemployment rate) in the OECD countries than the developing 

countries. These results are supported by the Granger non-causality test, which rejects the 

null hypothesis at 1% significance level, indicating a clear causality running in both 

directions, from UN to LFPR and from LFPR to UN, in the developing and OECD countries.  

INSERT TABLE 4 HERE 

Dominance of the added worker effect observed in the developing countries is driven by both 

male and female workers who enter the labour force in face of rising unemployment. On the 
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other hand, both male and female workers in the OECD countries withdraw from the labour 

force when the unemployment rate increases.  

INSERT TABLE 5 HERE 

Disaggregating the effect of increased unemployment rate on male labour force participation 

by age reveals further interesting insights (Table 5). In developing countries, the added 

worker effect is significant and dominant for male workers in the 25-34 and 55-64 age 

groups. Surprisingly, for the prime working age group (35-54) with strongest attachment to 

the labour force, the discouraged worker effect is small in magnitude but statistically 

significant at 1% level. With rising unemployment, few workers of 35-54 years become 

discouraged but male workers in other age groups enter the labour force to supplement 

household income. This finding suggests that unemployment shocks are cushioned by other 

male workers in the family entering the labour force. The added-worker effect is strongest for 

males in the 55-64 age group. In contrast, male workers of all age groups in the OECD 

countries exhibit a significant discouraged worker effect. The discouraged worker effect for 

males aged 15-24 in the OECD countries is significantly stronger than the discouraged effect 

found in the same age group for the developing countries. One possibility is that young males 

in developed countries are more likely to engage in education and training activities and 

postpone their entry into the labour force when unemployment is high. Douglass (2010) finds 

that the demand for higher education in a number of OECD countries goes up during global 

recessions.  

 

4.2 Institutional variables and participation 

Results in Table 3 indicate that provision of unemployment benefits significant increases the 

unemployment rate in the OECD countries but not the developing countries. A possible 

explanation behind these results is the fact that unemployed workers receive unemployment 
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benefits in the OECD countries, while these are mainly absent in our sample of developing 

countries. Further, looking at the effect on participation rate, there is evidence of a significant 

effect of unemployment benefits for both groups of countries. However, the effects are 

significantly larger for OECD countries than developing countries. Disaggregating by gender, 

the significance of the effect disappears for developing countries (Table 4). For the OECD 

countries, results (Table 4 and 5) suggest that the effects of unemployment benefit on labour 

force participation are more significant for women than men, and such an effect is mostly 

concentrated on younger male workers aged 15-34.   

 

Consistent with most of the previous studies, we do not find robust evidence for a signifant 

effect of EPL on unemployment in the OECD countries. The coefficient on ‘employment 

protection legislation’, on the other hand, is statistically significant in developing countries. 

According to our estimates, stricter EPL is correlated with lower unemployment in 

developing countries. This implies that more stringent EPL in developing countries causes 

greater reduction of job destruction than the reduction of job creation.   

 

The effect of EPL on participation differs starkly by countries. While EPL is not significant 

for labour force participation in developing countries, it is found to have consistent, 

significant effects in OECD countries (Tables 3, 4 and 5). More stringent EPL reduces the 

labour force participation of both men and women in OECD countries. Further examination 

of the effect of EPL on male labour force participation by age reveals that stricter EPL 

increases the labour force participation among the youth aged 15-24 (Table 5). Job security 

provisions which impose higher dismissal costs encourage firms to provide more training 

activities that are expected to strengthen the employability of youth (Forrier and Sels, 2003), 

our evidence shows that this also encourages their participation in the labour force. 
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5. Conclusion 

Employing a panel data approach and system GMM estimation to control for endogeneity 

between the labour force participation rate and unemployment rate, we identity the 

differences in this relationship between developed countries and developing countries. 

Overall, we confirm the bi-directional causality between labour force participation and 

unemployment. Measurement of participation as well as unemployment and studies using 

these measures should account for the endogenous nature of these two important labour 

market variables. 

 

As expected, an increase in labour force participation leads to an increase in unemployment.  

Interestingly and importantly, this change in unemployment varies between the two groups of 

countries. Our results indicate that the OECD countries can absorb more participants into 

employment. In developing countries, increased labour force participation leads to a much 

greater increase in unemployment. This suggests that there is a need and scope for 

governments in developing countries to facilitate employment creation, especially during 

periods of increased labour force participation.  

 

The dominance of added worker effect in developing countries adds a further challenge to 

governments’ role in providing employment. We find that labour force participation in 

developing countries increases with an increase in unemployment. This decision to enter (or 

re-enter) the labour force to help cushion the impact of rising unemployment on household 

income is found to be contributed by both male and female workers.  
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The results underline the policy challenges facing the developing countries. These countries 

typically face constraints in providing job opportunities and governments’ fiscal capacity is 

limited, particularly in periods of rising unemployment. However, increased access to 

education and employment guarantee schemes (for example, schemes in India) can help 

absorb additional labour force participants. Further, governments can create opportunities for 

income smoothing through schemes which encourage savings and asset building (such as 

micro-savings and micro finance). Provision of safety net in form of universal coverage of 

health and nutritional needs could also help to cushion the unemployment spells. 

 

In contrast, we observe the overall dominance of discouraged worker effect for males and 

females in the OECD countries. This persistent pattern of a decrease in labour force 

participation in times of higher unemployment implies that measured unemployment rate 

would underestimate the level of joblessness in the economy. The official unemployment rate 

may fail to gauge the severity of the recessional effect on unemployment and, hence, it is 

important to observe the flow of discouraged workers out of the labour force. 

 

In the present analysis, we confirm the hypothesis that the added worker effect is dominant in 

developing countries while the discouraged worker effect is dominant in the OECD countries. 

We explore the differences in the participation-unemployment relationship between the two 

groups of countries in terms of gender and age groups. While the observed differences in age 

groups suggest the role of participation in higher education in explaining the differences 

between developing countries and developed countries, further research is needed to identify 

the exact causal links on the effect of unemployment on labour force participation.    
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Table 1: Mean of Labour Force Participation Rate for OECD Countries (1993-2008) 

Source: World Bank    

* Notes: Figures are expressed in percentage terms 

 

 

  

Country 
Total  

LFPR 

Female  

LFPR 

Male  

LFPR 
Unemployment 

Male LFPR 

15-24 

Australia 63.7 55.0 70.9 6.9 70.3 

Austria 58.7 49.6 66.7 4.7 61.4 

Belgium 51.5 42.8 58.8 8.1 36.8 

Canada 65.7 59.2 70.9 8.0 65.9 

Denmark 65.9 59.9 69.8 5.5 72.7 

Finland 61.5 56.8 64.1 10.7 47.8 

France 55.4 48.6 60.3 10.2 33.1 

Germany 58.5 49.6 66.3 9.0 54.8 

Greece 52.5 40.0 63.7 9.6 42.2 

Ireland 58.4 46.5 69.2 7.4 52.8 

Italy 48.0 35.6 59.7 9.7 43.7 

Japan 62.1 49.3 74.2 4.1 47.1 

Netherlands 62.2 52.8 69.6 4.6 70.4 

New Zealands 65.8 57.8 72.5 5.7 67.7 

Norway 66.1 60.7 69.9 4.0 62.7 

Portugal 60.9 52.9 68.4 6.3 50.4 

Spain 53.2 41.1 64.6 15.1 51.1 

Sweden 63.8 59.4 66.0 7.4 50.5 

Switzerland 67.7 58.5 75.1 3.6 70.8 

Turkey 50.9 27.6 73.9 8.7 62.8 

UK 61.4 53.5 68.5 6.4 71.9 

US 66.1 58.8 72.1 5.2 65.9 

Average 60.0 50.7 68.0 7.3 56.9 
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Table 2: Mean of Labour Force Participation Rate for Developing Countries  

(1995-2006) 

Country Total LFPR Female LFPR Male LFPR Unemployment 

Colombia 56.6 36.3 77.6 14.2 

Costa Rica 60.9 39.5 80.8 6.0 

Dominican 64.9 47.2 76.6 14.9 

Egypt 48.8 23.8 71.1 9.7 

Jamaica 67.9 59.8 75.8 14 

Lithuania 59.7 53.5 65.7 13.1 

Malaysia 62.3 43.4 80.7 3.2 

Nicaragua 60.9 38.7 86.1 10.2 

Peru 65.2 54.5 80.4 7.8 

Phil 65.8 49.7 82.0 9.0 

South Africa 52.4 44.0 61.1 25.6 

Sri Lanka 56.3 36.3 76.2 8.9 

Thailand 73.8 66.2 81.6 1.8 

Average 61.2 45.6 76.6 10.0 
Source: World Bank                                    * Notes: Figures are expressed in percentage terms 
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Table 3: Unemployment Rate (UN) and Labour Force Participation Rate (LFPR): 

causality and effects 

(System GMM Estimation) 

Dependent Variable: Total LFPR OECD Countries Developing Countries 

UNi,t-1 -0.034
*** 

(0.000) 

0.011
*** 

(0.000) 

Unemployment benefit 0.031*** 

(0.000) 

0.017** 

(0.025) 

Employment protection legislation -0.101** 

(0.017) 

-0.0195 

(0.473) 

Sargan (p-value) 0.655 0.747 

Granger Causality (p-value) 0.000 0.000 

M1 (p-value) 0.033 0.045 

M2 (p-value) 0.789 0.497 

 

Dependent Variable: UN OECD Countries Developing Countries 

LFPRi,t-1 0.101
***

 0.402
***

 

 (0.000) (0.000) 

Unemployment benefit 0.383*** 

(0.000) 

-0.121 

(0.769) 

Employment protection legislation 0.741 

(0.117) 

-2.518** 

(0.015) 

Sargan (p-value) 0.237 0.732 

Granger Causality (p-value) 0.000 0.000 

M1 (p-value) 0.012 0.006 

M2 (p-value) 0.473 0.325 
Notes: ** and *** denotes significance at 5% and 1% respectively. Figures in parenthesis represent the p-value. 

The M1 and M2 test the null of no first-order and no second-order serial correlation in first-differenced 

residuals. Granger causality is conducted with the Wald test (H0: UN does not cause LFPR). 
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Table 4: The Effect of Unemployment Rate on Male and Female LFPR 

(System GMM Estimation) 

 

Developing Countries Male LFPR Female LFPR 

UNi,t-1 0.010* 

(0.061) 

0.021* 

(0.072) 

Unemployment benefit -0.009 

(0.544) 

-0.022 

(0.464) 

Employment protection 

legislation 

0.028 

(0.310) 

0.011 

(0.775) 

Sargan (p-value) 0.686 0.904 

Granger Causality (p-value) 0.000 0.000 

M1 (p-value) 0.053 0.097 

M2 (p-value) 0.264 0.23 

   

OECD Countries Male LFPR Female LFPR 

UNi,t-1 -0.008*** 

(0.000) 

-0.017*** 

(0.001) 

Unemployment benefit -0.003 

(0.592) 

0.043*** 

(0.000) 

Employment protection 

legislation 

-0.087*** 

(0.000) 

-0.130*** 

(0.000) 

Sargan (p-value) 0.655 0.714 

Granger Causality (p-value) 0.000 0.000 

M1 (p-value) 0.019 0.028 

M2 (p-value) 0.415 0.342 

    
Notes: *, ** and *** denotes significance at 10%, 5% and 1% respectively. Figures in parenthesis represent the 

p-values. The M1 and M2 test the null of no first-order and no second-order serial correlation in first-differenced 

residuals. Granger causality is conducted with the Wald test (H0: UN does not cause LFPR). 
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Table 5: The Effect of Unemployment Rate on Male LFPR by Selected Age Group  

(System GMM Estimation) 

Developing Countries Male 15-24 Male 25-34 Male 35-54 Male 55-64 

UNi,t-1 -0.029** 

(0.016) 

0.003*** 

(0.003) 

-0.008*** 

(0.005) 

0.029*** 

(0.003) 

Unemployment benefit -0.022 

(0.615) 

0.004 

(0.673) 

-0.000 

(0.990) 

-0.080 

(0.211) 

Employment protection 

legislation 

0.063 

(0.116) 

-0.031 

(0.120) 

-0.017 

(0.439) 

-0.058  

(0.272) 

Sargan (p-value) 0.436 0.818 0.741 0.582 

Granger Causality (p-value) 0.000 0.000 0.000 0.000 

M1 (p-value) 0.040 0.027 0.037 0.067 

M2 (p-value) 0.217 0.804 0.343 0.144 

     

OECD Countries Male 15-24 Male 25-34 Male 35-54 Male 55-64 

UNi,t-1 -0.049*** 

(0.000) 

-0.004*** 

(0.009) 

-0.423* 

(0.90) 

-0.458*** 

(0.001) 

Unemployment benefit 0.120*** 

(0.000) 

0.015*** 

(0.000) 

-0.895 

(0.126) 

0.616 

(0.368) 

Employment protection 

legislation 

0.217* 

(0.062) 

-0.016** 

(0.026) 

0.102 

(0.963) 

3.428 

(0.369) 

Sargan (p-value) 0.49 0.773 0.964 0.954 

Granger Causality (p-value) 0.000 0.000 0.000 0.000 

M1 (p-value) 0.034 0.018 0.070 0.006 

M2 (p-value) 0.896 0.538 0.888 0.795 

     
Notes: *, ** and *** denotes significance at 10%, 5% and 1% respectively. Figures in parenthesis represent the p-

values. The M1 and M2 test the null of no first-order and no second-order serial correlation in first-differenced 

residuals. Granger causality is conducted with the Wald test (H0: UN does not cause LFPR). 
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 Source: World Bank    

* Notes: Figures are expressed in percentage terms 

 

Table A2: Levin, Lin and Chu (LLC) Panel Unit Root Test 

Series Developing countries  OECD countries 

  Level 

First 

Difference Level 

First 

Difference 

LFPR 
-6.64(0)

***
 

 
 -1.86(0)

**
 

 
 

Female LFPR 
-8.13(0)

***
   -11.44(0)

***
   

Male LFPR 
-9.48(0)

***
   -0.76(0) -22.41(0)

***
  

Unemployment rate (UN) 
-3.54(0)

***
   -10.16(0)

***
   

Male unemployment rate 
-3.79(0)

***
   -5.66(0)

***
   

Male LFPR (aged 15-24) 
-5.80(0)

***
   -5.63(0)

***
   

Male LFPR (aged 25-34) 
-7.84(0)

**
   -3.88(0)

***
   

Male LFPR (aged 35-54) 
-2.26(0)

**
   -57.14(0)

***
   

Male LFPR (aged 55-64) 
-2.59(0)

***
   -15.62(0)

***
   

Employment protection 

legislation (EPL) 0.93(0) -38.78 (0)
***

 1.10(0) -2.92 (0)
***

 

Unemployment benefit (UB) 
0.12(0)

 
 -1.61 (0)

*
 -3.90(0)

***
 

  

Note: Panel unit root test is based on Levin et al. (2002) with the null hypothesis of the presence of unit root. 

The figures shown above represent the t-statistics from ADF-tests results and figures in ( ) indicate the 

maximum lag length for LLC test based on the Akaike information criterion.  ⁎⁎⁎, ⁎⁎ and ⁎ indicate significance 

at 1%, 5% and 10% levels respectively. The bandwidth selected for all series under the LLC is based on the 

Bartlett kernel.  

 

 

Appendix 

 

Table A1: Summary of Developing Countries 

  Developing Countries Region Income group 

1 Colombia Latin America & Caribbean Upper middle income 

2 Costa Rica Latin America & Caribbean Upper middle income 

3 Dominican Republic Latin America & Caribbean Upper middle income 

4 Egypt Middle East & North Africa Lower middle income 

5 Jamaica Latin America & Caribbean Upper middle income 

6 Lithuania Europe & Central Asia Upper middle income 

7 Malaysia East Asia & Pacific Upper middle income 

8 Nicaragua Latin America & Caribbean Lower middle income 

9 Peru Latin America & Caribbean Upper middle income 

10 Philippines East Asia & Pacific Lower middle income 

11 South Africa Sub-Saharan Africa Upper middle income 

12 Sri Lanka South Asia Lower middle income 

13 Thailand East Asia & Pacific Lower middle income 
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Table A3: Kao Residual Cointegration Test 

 

Model Vector of variables 

Developing countries 

 

OECD countries 

 

  

ADF 

t-statistics Probability 

ADF 

t-statistics Probability 

1. LFPR, UN, UB, EPL -2.09
**

 

 

0.0183 -1.62
*
 0.0530 

2. UN, LFPR, UN, EPL -2.46
***

 

 

0.0070 -4.10
***

 0.0000 

3. Female LFPR, UN, UB, EPL -1.30
*
 

 

0.0970 -2.06
**

 0.0199 

4. Male LFPR, UN, UB, EPL -1.69
**

 

 

0.0451 0.37 0.3564 

5. Male LFPR (aged 15-24), UN, UB, 

EPL 

 

-2.00
**

 0.0229 -0.78 0.2167 

6. Male LFPR (aged 25-34), 

UN, UB, EPL 

 

-4.28
***

 0.0000 0.42 0.3373 

7. Male LFPR (aged 35-54), 

UN, UB, EPL 

 

-2.74
***

 0.0031 -1.84
**

 0.0330 

8. Male LFPR (aged 55-64), 

UN, UB, EPL 

 

-3.22
***

 0.0006 -1.90
**

 0.0286 

9. Female LFPR, Male UN, UB, EPL 

 

-1.36
*
 0.0871 -1.77

**
 0.0384 

Note: Panel cointegration test is based on Kao residual test with the null hypothesis of no cointegration. The 

maximum lag length is based on the Akaike information criterion, and the bandwidth selection is based on the 

Bartlett kernel..  ⁎⁎⁎, ⁎⁎ and ⁎ indicate significance at 1%, 5% and 10% levels respectively.  

 

Panel Unit Root Test 

LLC test is employed to check the presence of unit root in the series. LLC considers the 

following Augmented Dickey Fuller (ADF) specification: 

Δyit   = αi  + γi yi, t-1 + ∑
k
j=1 αj Δyi,t-j + ei, t

      
(9) 

where y is the variable to be tested, t = 1, . . , T refers to the time periods, and i = 1, . . ., N 

denote the members of the panel (Levin et al., 2002). The lag lengths, k, are chosen based on 

three different information criteria: Akaike, Schwarz, and Hannan-Quinn. The γi are restricted 

to be the same across the cross-sections. The null hypothesis for the LLC test can be stated as 
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γi  = γ = 0 for all i, denoting non-stationarity in the panel data. The alternative hypothesis can 

be stated as γ1 = γ2 = . . . = γ < 0 for all i, indicating that the panel data are stationary.   

 

Table A2 presents the results of the LLC panel unit root tests, based on three different 

information criteria: Akaike, Schwarz, and Hannan-Quinn. Only results based on the Akaike 

information are reported in Table 3 as all three information criteria give similar results. The 

series are tested with an individual intercept and without a trend.
6
 For most variables, the 

level series are stationary. For unemployment benefit and EPL in developing countries, male 

LFPR and EPL in OECD countries, the null hypothesis of non-stationarity cannot be rejected 

when the series are in levels, but the null hypothesis of non-stationarity is rejected when the 

series are first-differenced. The results indicate that these series are I (1) variables.  

 

Panel Cointegration Test 

We employ Kao (1999) residual panel cointegration test which specifies the initial regression 

with individual intercepts, without deterministic trend, and homogeneous regression 

coefficients.
7
 The test converges to a standard normal distribution by sequential limit theory 

(Baltagi, 2008: 293). Kao test assumes the presence of a single cointegrating vector. The first 

row of Table A3 examines a vector of variables that contains labour force participation rate 

(LFPR), unemployment rate (UN), unemployment benefit (UB), employment protection 

legislation (EPL). The test rejects the null hypothesis of ‘no cointegration’ among the 

variables in both developing and OECD countries (except for total male LFPR and male 

LFPR aged 15-34), suggesting that these variables have significant long-run relationships.  

                                                 
6
 Trend is not included in the test equation for all series as we did not find trend from the data plots. Therefore, 

we base our conclusion on the test results without trend for all series. 

 
7
  Details of Kao (1999) panel cointegration test procedure can be found in his original paper. 


