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ABSTRACT

Both developed and developing countries striving to improve the standards of living and attain long-term sustainable growth focus on promoting higher productivity and creating employment opportunities to attain this objective. However, a real concern for these nations is on the tradeoff between productivity and employment. Is there evidence of a long run negative relationship between these two variables? Previous studies that apply more advance econometrics techniques are mostly done for the U.S. or Europe, and none, to my knowledge have concentrate on Asia. This study examines the link between employment and productivity and focuses on selected Asian economies.  The analysis utilizes time-series econometric techniques such as stationarity, vector autoregressive (VAR), cointegration, vector error correction models and Granger causality to analyze both the long-run and dynamic relationships. The findings of the study can be useful in providing some observations to policy makers to improve the standard of living and achieving sustainable growth for their nations.

INTRODUCTION

The objective of any nation is to improve the standards of living and attain long-term sustainable growth. Both developed and developing countries focus on promoting higher productivity and creating employment opportunities to attain this objective (International Labour Organisation (ILO), 2005).  However, a real concern is that increases in productivity may lead to destruction of jobs. Is there evidence of a long-term tradeoff between productivity and employment? 

  
Theoretically, changes in productivity may affect employment in two opposite directions.  Although the impact of an increase in productivity is to reduce the demand for labor as workers are more efficient, it also leads to greater employment through an increase in production due to high productivity. The net impact of productivity on employment depends on the relative magnitude of the two opposing effects, which to some extent, hinges on the elasticity of demand. 


The empirical evidence on the productivity-employment relationship produce mixed results. Beaudry and Collard (2002) use ordinary least squares and weighted least squares methods to show that the tradeoff between labor productivity growth and employment growth appears to have increased since 1960 for major industrial countries.  Buchele and Christiansen (1999) explain that the inverse relationship between the two variables is due to the structure of labor market institutions. They argue that a more highly regulated institution as in Europe promotes productivity growth but inhibit employment growth, while a less regulated U.S. style labor markets may promote employment growth but have adverse effect on productivity. 

Nordhaus (2005), on the other hand, also using least squares method finds a positive relationship between productivity growth and employment growth for the U.S. He attributes the positive relationship to the increase in demand elasticity since the U.S. is more open to international trade. His results are consistent with those of Cavelaars (2005) who finds that the tradeoff between productivity growth and employment growth has disappeared for the 25 OECD countries under study. Yet these findings differ from Appelbaum and Schettkat’s (1995) in that although the correlation between employment and productivity growth for the industrialized economies is positive for earlier periods, Appelbaum and Schettkat find that the correlation has now becomes negative.  They, in fact, maintain that the inverse relationship is due to the decline in demand price elasticity.

There have been other studies that focus on developing countries such as in ILO (2005) and Pieper (2004). ILO reports an inverse relationship between employment and productivity for countries in Sub-Saharan Africa, Latin America, Middle-East and North Africa is due to high population growths and growing informal economic activity. In contrast, economies in Asia and Pacific Rim experience a positive employment-productivity relationship. Pieper (2004) also observes high productivity growth rates and rapid employment expansion in South and East Asian nations, and low productivity and employment growth for Sub-Saharan Africa.   

These studies that have been discussed apply traditional statistical and econometric techniques to time-series data. These methods produce results which may be questionable if the underlying time series is not stationary. There are studies which take this into account and apply time-series econometric techniques such as stationarity, vector autoregressive (VAR) and cointegration in their analysis. For instance, Bender and Theodossiou (1995) focus on the U.S., Canada and EU countries and find cointegrating relationship between employment and productivity for the U.S., Canada and Italy. A different result is obtained by Christopoulos (2005) in which he applies a more recent technique in determining the link between productivity and employment. Using panel unit root and panel cointegration tests on 12 European Union countries, he finds that the data does not support a long-run relationship between the two variables. Hansen and Warne (2001) as well reject the hypothesis of cointegration between labor productivity and employment for Denmark. An analysis on South Africa for the period 1983-2002 by Wakeford (2004) also gives similar results in that unemployment is not connected to productivity. 

These studies on the employment-productivity relationship which utilize time-series econometrics techniques are largely confined to the North American and European economies, with the exception of Wakeford (2004) which focuses on South Africa. This paper, instead, examines the relationship between productivity and employment, and their growth rates, for Asian countries, namely, China, Hong Kong, India, Japan, Malaysia, Indonesia, Singapore, South Korea, Thailand and Taiwan. The analysis applies time series econometric techniques to ensure that results obtained are robust, and spurious relationships are not considered. The findings can be useful in providing some observations to policy makers of these countries in their implementation and evaluation of labor policies in improving the standard of living and achieving sustainable growth. 

METHOD AND DATA
To establish the long-run behavior of employment and productivity, or their growth rates, we begin with the unit root tests for each series. The order of integration of the variables are determined using the Dickey and Fuller (1979) ADF, Phillips-Perron (1988) PP and Kwiatkowski et al. (1992) KPSS tests. In addition, the autocorrelation functions are plotted for both levels and first-difference for a visual inspection and confirmation of the order of integration. 

Next, we test for cointegration relation between two variables using the Johansen and Juselius method (Johansen, 1988; Johansen and Juselius, 1990; 1992) based on the trace statistic and maximum eigenvalue criteria if the order of integration of both variables are I(1). To determine the lag length of the vector autoregressive model (VAR), we based it on the Akaike Information Criterion (AIC), Schwarz information Criterion (SC), sequential modified LR test statistic (LR), final prediction error (FPE) and Hanan-Quinn information criterion (HQ). The residuals of the model with the chosen lag are also inspected through the autocorrelation functions to ensure that they do not exhibit serial correlation. If the two variables are I(0), then it is sufficient to apply ordinary least squares method to estimate the relationship between the two variables. Granger causality test is carried out to determine the direction of causality of the two I(0) variables.
The dynamic relationships between the variables can be analyzed through the vector error correction model (VECM) once the existence of cointegration is established. The VECM allows us to determine the feedback effect and exogeneity of the variables. Diagnostic test is applied to the VECM to ensure that it is at least free from serial correlation. 

This study does not utilize panel unit root and panel cointegration techniques since the focus is not on selected Asian countries as a whole. Rather, the objective is to examine the link between employment and productivity for individual country, and to determine if there are similarities or differences among countries. Furthermore, technically, although panel cointegration techniques yield tests which are more powerful than the standard time-series techniques, they also suffer from potentially severe drawbacks (Stauss and Wohar, 2004).  Among others are the difficulty in interpreting the null hypothesis, the lack of formal stability tests and the possibility of incorrect standard errors occurring when mixing stationary and nonstationary data.

The annual data for the 10 Asian countries – China, Hong Kong, India, Japan, Malaysia, Indonesia, Singapore, South Korea, Thailand and Taiwan – are obtained from The Conference Board and Groningen Growth and Development Centre.
 The annual data for China are from 1952 to 2004, for Hong Kong from 1950 to 2004, for Japan from 1959 to 2005, for South Korea from 1960 to 2005, while for the other six countries, the annual data are from 1960 to 2004.
 Total civilian employment represents the employment variable, while productivity is measured by GDP per person employed in 1990 U.S. dollars. The logarithms of employment and productivity are used in the analysis. The growth rates are computed as the difference between current value and the value of the previous year, divided by the previous year value. 

EMPIRICAL RESULTS

Figures 1 and 2 (in Appendix) are given to provide some general observations of changes in productivity and employment for the ten selected Asian countries for the periods 1961-1989 and 1990-2004. The average productivity and employment growth for all countries are positive for both periods. In the pre-1990 period, Hong Kong recorded the highest employment growth relative to other countries, while Taiwan and Japan, and to some extent South Korea, recorded relatively high productivity growths.  India and China show significant improvements in productivity for the period 1990-2004, while there is considerable decline in productivity growths for Japan and Taiwan compared to the previous period. 

Given these observations, we proceed with the unit root tests. The results of the ADF, P-P and KPSS tests on the levels and first-differences of employment and productivity, and their growth rates for the ten economies are given in Table 1 (in Appendix).  The order of integration is based on the results of the three tests. If the results of the 3 tests differ, then autocorrelation functions are used to determine the order by observing whether the plots show a gradual decline or return to zero quickly.  Based on the combined results from all the tests and autocorrelation functions, the suggested orders of integration for the variables are given in the last column of Table 1. Employment and productivity are both I(1) processes for all countries except India, in which employment is integrated of order 2, while productivity is I(1). The results of the unit root test for productivity and employment growth are similar to those of employment and productivity. Countries for which employment and productivity are I(1) series have their growth variables as I(0), while for India, the order of integration of the growth variables is one less than the order of the levels variables.

The analysis then proceeds as follows. For countries other than India for which employment and productivity are integrated of the same order, we determine if the pair of the variables are cointegrated. For India, we examine the relationship between productivity and employment growth since they are integrated of the same order.  
Relationship between Employment and Productivity

 
Cointegration tests suggest a long-run relationship between employment and productivity for Hong Kong and Taiwan, but not for others.
 We estimate the relationship for Hong Kong using a lag length of 1 and a lag length of 5 for Taiwan for the VAR, based on the overall results obtained from AIC, SC, LR, FPE and HQ criteria. In addition, we examine the autocorrelation functions and Box-Pierce/Ljung-Box Q-statistics of the residuals with the optimal lag and they indicate the absence of serial correlation. 

The estimated long-term equilibrium equations are as follows:

Hong Kong:
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The coefficients of log(productivity) and log(employment) are significant (t-values of -2.546 and 
-2.071, respectively) which suggest a long-term tradeoff between productivity and employment for Hong Kong and Taiwan.    

We proceed with the examination of the dynamic relationship between productivity and employment. The VECMs are estimated and the results are shown in Tables 2 and 3 (see Appendix). The results suggest that for Hong Kong, both employment and productivity adjust to maintain the cointegrating relationship in the model. On the other hand, the results for Taiwan suggest that employment is weakly exogenous, while productivity has the tendency to restore equilibrium and take the brunt of the shock. In addition, there exists a feedback in the short term from employment to productivity as well as from productivity to employment.
Relationship between Employment Growth and Productivity Growth

As mentioned earlier, since the growth variables are integrated of order 0, the relationship between the growth variables is determined using least squares estimation techniques. In addition, Granger causality test is performed to establish if there is a directional causality from one variable to the other.
  The results as shown in Table 4 (in Appendix) indicate that for China and Hong Kong,  the Granger causality runs from employment growth to productivity growth, while for Japan and Taiwan, the direction of causality is the reverse. No (Granger) causality can be established for the other six countries. For China and Hong Kong, the regressions are estimated with productivity growth as the dependent variable and employment growth and its lag variables as independent variables. The dependent and independent variables are the opposite for Japan and Taiwan. For the other economies, only the contemporaneous relationship between the two variables is considered. Diagnostic tests on serial correlation and normality are also performed. The findings are summarized in Tables 5-7 in the Appendix. 

Employment growth has a negative impact on current productivity growth for China and Hong Kong.  It is also observed that employment growth and productivity are contemporaneously negatively related for Indonesia and Thailand. However, no significant relationship exists for Malaysia, Singapore and South Korea. On the other hand, productivity growth has a one period lag positive effect on employment growth for Japan and Taiwan. This finding implies that a decrease in productivity growth will discourage firms to increase employment in the next period, resulting in a decrease in employment growth. However, note that diagnostic tests reveal a problem of non-normality for some of the regressions which make the conclusions somewhat suspect since tests of significance become unreliable.

DISCUSSION AND CONCLUSION

This paper examines the relationship between employment and productivity by applying time-series econometric techniques to 10 Asian countries annual data. The results suggest the existence of a long run negative relationship between productivity and employment for 2 of the 10 countries, namely, Taiwan and Hong Kong. For the growth variables, a negative contemporaneous relationship between productivity and employment growth is obtained for China, Hong Kong, Indonesia and Thailand. Although increases in productivity result in lower costs of production, demand may not be elastic to generate greater output and higher employment for these countries A contrary result is found for Taiwan and Japan in which a decrease in productivity growth implies in a fall in employment growth, lag one period. Japan has been experiencing very low population and economic growths which may attribute to such a relationship between productivity and employment growth. For India, Malaysia, Singapore and South Korea, there appears to be no significant relationship between employment and productivity, or their growth variables. 

These results suggest that there is a tradeoff between employment and productivity – a higher level of productivity (or productivity growth) can be achieved with a lower level of employment (or employment growth) for some Asian countries, but not for others. In fact, for Taiwan and Japan, the converse occurs. These outcomes are comparable with the findings of previous studies in that productivity–employment relationship exists for some countries, and not for others. For all countries, and especially for those that experience tradeoff between employment and productivity, labor market institutions must play a role and structural changes must be made to spur demand, both domestic as well as international, so that output growth increases and jobs will be created to meet the growing demand. 

Measures must also be taken to increase productivity for all economies, especially for Japan and Taiwan. Productivity growth can be realized through investment in physical capital, research and development, as well as human capital (Corley, Michie and Oughton, 2002). Perhaps for the less developed nations, the focus should be on physical investment since it is the dominant determinant of productivity in both high tech and low tech industries. Countries of which high tech industries are more developed can concentrate on R&D and human capital since these investments seem to have more significant effects in the high-tech industries. 
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APPENDIX
Figure 1: Average Annual Productivity and Employment Growth (1961 – 1989)
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Figure 2: Average Annual Productivity and Employment Growth (1990 – 2004)
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Table 1: Tests for Unit Roots – Augmented Dickey-Fuller Phillips-Perron and Kwiatkowski et al.

	
	
	ADF-level
	ADF-1st diff
	PP-level
	PP-1st diff
	KPSS-level
	KPSS-1st diff
	Order of Integration

	China
	Logemp
	-1.361
[0.861] 
	-6.061
[0.000] 
	-1.598
[0.780] 
	-6.062
[0.000]
	0.073
	
	I(1)

	
	Logprod
	-0.963
[0.940]
	-5.616
[0.000]
	-0.264
[0.990]
	-6.643
[0.000]
	0.242**     
	0.095
	I(1)

	
	Empgrowth
	-6.172
[0.000]
	
	-6.170
[0.000]
	
	0.084
	
	I(0)

	
	Prodgrowth
	-5.557
[0.000]
	
	-6.758
[0.000]
	
	0.096
	
	I(0)

	Hong Kong
	Logemp


	-0.635
[0.973]
	-8.180
[0.000]
	-0.444
[0.983]
	-8.199
[0.000]
	0.227**
	0.101
	I(1)

	
	Logprod
	-2.084
[0.543]
	-8.364
[0.000]
	-2.094
[0.537]
	-8.307
[0.000]
	0.203*
	0.130
	I(1)

	
	Empgrowth
	-4.706
[0.002]
	
	-8.184
[0.000]
	
	0.106
	
	I(0)

	
	Prodgrowth
	-8.351
[0.000]
	
	-8.297
[0.000]
	
	0.130
	
	I(0)

	India
	Logemp


	-2.404
[0.373]
	-2.349
[0.400]
	-2.368
[0.390]
	-2.218
[0.468]
	0.105
	
	I(2)

	
	Logprod
	-0.504
[0.980]
	-7.036
[0.000]
	-0.422
[0.984]
	-7.041
[0.000]
	0.205*
	0.082
	I(1)

	
	Empgrowth
	-2.340
[0.405]
	-8.249
[0.000]
	-2.210
[0.472]
	-8.376
[0.000]
	0.162*
	0.077
	I(1)

	
	Prodgrowth
	-7.034
[0.000]
	
	-7.038
[0.000]
	
	0.082
	
	I(0)

	Japan
	Logemp


	-0.178
[0.992]
	-4.327
[0.007]
	0.018
[0.995]
	-4.341
[0.007]
	0.171*
	0.107
	I(1)

	
	Logprod
	-3.808
[0.025]
	-4.065
[0.013]
	-3.200
[0.097]
	-4.130
[0.011]
	0.218**
	0.160*
	I(1)

	
	Empgrowth
	-4.340
[0.007]
	
	-4.358
[0.006]
	
	0.106
	
	I(0)

	
	Prodgrowth
	-4.036
[0.014]
	
	-4.102
[0.012]
	
	0.161*
	0.038
	I(0)

	Malaysia
	Logemp


	-2.432

[0.359]
	-6.254

[0.000]
	-2.437

[0.356]
	-7.310

[0.000]
	0.103
	
	I(1)

	
	Logprod
	-2.156

[0.501]
	-5.925

[0.000]
	-2.313

[0.419]
	-5.933

[0.000]
	0.056
	
	I(1)

	
	Empgrowth
	-6.234

[0.000]
	
	-7.321

[0.000]
	
	0.084
	
	I(0)

	
	Prodgrowth
	-5.887

[0.000]
	
	-5.895

[0.000]
	
	0.061
	
	I(0)

	Indonesia
	Logemp
	-1.902

[0.637]
	-8.269

[0.000]
	-1.732

[0.720]
	-8.505

[0.000]
	0.122
	
	I(1)

	
	Logprod
	-2.157

[0.501]
	-5.148

[0.001]
	-2.446

[0.352]
	-5.127

[0.001]
	0.062

	
	I(1)

	
	Empgrowth
	-8.211

[0.000]
	
	-8.436

[0.000]
	
	0.142
	
	I(0)

	
	Prodgrowth
	-5.082

[0.000]
	
	-5.061

[0.000]
	
	0.084
	
	I(0)

	Singapore
	Logemp
	-1.059
[0.925]
	-5.669
[0.000]
	-1.271
[0.882]
	-5.668
[0.000]
	0.178*
	0.072
	I(1)

	
	Logprod
	-2.642
[0.265]
	-5.245
[0.001]
	-1.701
[0.734]
	-5.363
[0.000]
	0.051
	
	I(1)

	
	Empgrowth
	-5.715
[0.000]
	
	-5.714
[0.000]
	
	0.072
	
	I(0)

	
	Prodgrowth
	-5.140
[0.001]
	
	-5.263
[0.001]
	
	0.052
	
	I(0)


Table 1: Tests for Unit Roots – Augmented Dickey-Fuller Phillips-Perron and Kwiatkowski et al. (continued)
	
	
	ADF-level
	ADF-1st diff
	PP-level
	PP-1st diff
	KPSS-level
	KPSS-1st diff
	Order of Integration

	South Korea
	Logemp


	-0.448
[0.963]
	-5.891
[0.000]
	-0.522
[0.979]
	-5.855
[0.001]
	0.199**
	0.056
	I(1)

	
	Logprod
	-1.986
[0.593]
	-6.494
[0.000]
	-2.114
[0.524]
	-6.557
[0.000]
	0.094
	
	I(1)

	
	Empgrowth
	-5.881
[0.000]
	
	-5.845
[0.000]
	
	0.056
	
	I(0)

	
	Prodgrowth
	-6.481
[0.000]
	
	-6.541
[0.000]
	
	0.095
	
	I(0)

	Thailand
	Logemp
	-0.694
[0.967]
	-6.788
[0.000]
	-0.757
[0.962]
	-6.784
[0.000]
	0.163*
	0.125
	I(1)

	
	Logprod
	-2.154
[0.502]
	-4.696
[0.0037]
	-1.892
[0.642]
	-4.661
[0.003]
	0.064
	
	I(1)

	
	Empgrowth
	-6.726
[0.000]
	
	-6.725
[0.000]
	
	0.128
	
	I(0)

	
	Prodgrowth
	-4.690
[0.003]
	
	-4.656
[0.003]
	
	0.075
	
	I(0)

	Taiwan
	Logemp
	-0.331
[0.998]
	-4.418
[0.006]
	-0.017
[0.995]
	-5.971
[0.000]
	0.211*
	0.108
	I(1)

	
	Logprod
	-2.364
[0.392]
	-5.583
[0.000]
	-0.987
[0.936]
	-10.492
[0.000]
	0.235**
	0.500
	I(1)

	
	Empgrowth
	-4.446
[0.005]
	
	-6.020
[0.000]
	
	0.107
	
	I(0)

	
	Prodgrowth
	-5.616
[0.002]
	
	-10.892
[0.000]
	
	0.500
	
	I(0)


Note: * and ** denote significance at the 5 and 1 percent levels, respectively; p-values are in square brackets.

Table 2: Error Correction Models for Employment and Productivity for Hong Kong
	n=54
	Dependent Variable

	Regressor
	dlogemployment
	dlogproductivity

	Constant
	0.049**
	0.018*

	
	(80203)
	(2.379)

	ect(-1)
	-0.023**
	0.013*

	
	(-5.164)
	(2.373)

	R-squared
	 0.339
	0.098

	Adjusted R-squared
	 0.326
	0.080

	F-statistic
	 26.668
	5.630

	Standard error
	 0.044
	0.054


Note: ** denotes significance at the 1 percent level; t-statistics are in parentheses.

Table 3: Error Correction Models for Employment and Productivity for Taiwan
	n=40
	Dependent Variable

	Regressor
	dlogemployment
	dlogproductivity

	Constant
	0.012
	0.107**

	
	(0.780)
	(4.895)

	Dlogemp(-1)
	0.277

(1.525)
	-0.289

(-1.146)

	Dlogemp(-2)
	0.002

(0.013)
	-0.244

(-0.939)

	Dlogemp(-3)
	-0.234

(-1.302)
	0.599*
(2.406)

	Dlogemp(-4)
	0.023

(0.129)
	-0.330

(1.347)

	Dlogprod(-1)
	0.279*
(2.413)
	-0.117

(-0.732)

	Dlogprod(-2)
	-0.153

(-1.280)
	-0.188

(-1.137)

	Dlogprod(-3)
	0.031

(0.264)
	-0.200

(-1.222)

	Dlogprod(-4)
	0.054

(0.435)
	-0.559**
(-3.257)

	ect(-1)
	-0.006

(-1.165)
	-0.022**
(-3.372)

	R-squared
	0.347
	0.486

	Adjusted R-squared
	0.151
	0.331

	F-statistic
	1.772
	3.148

	Standard error
	0.022
	0.030


Note: ** denotes significance at the 1 percent level; t-statistics are in parentheses.

Table 4: Granger Causality Test between Employment Growth and Productivity Growth
	China
	Unilateral causality from employment growth to productivity growth.

	Hong Kong
	Unilateral causality from employment growth to productivity growth.

	India
	-

	Japan
	Unilateral causality from productivity growth to employment growth.

	Malaysia
	No unilateral nor bilateral causality.

	Indonesia
	No unilateral nor bilateral causality.

	Singapore
	No unilateral nor bilateral causality.

	South Korea
	No unilateral nor bilateral causality.

	Thailand
	No unilateral nor bilateral causality.

	Taiwan
	Unilateral causality from productivity growth to employment growth.


Table 5: Least Squares Regression – Dependent Variable: Productivity Growth

	
	China
	Hong Kong

	Constant
	         0.069**
	(3.675)
	0.047**
	(5.205)

	Empgwth
	      -0.691*
	(-2.222)
	 -0.610**
	(-5.075)

	Empgwth(-1)
	     0.061
	(0.195)
	     0.002
	(0.021)

	Empgwth(-2)
	     0.316
	(1.007)
	    -0.106
	(-0.834)

	Empgwth(-3)
	       -0.968**
	(-3.066)
	       0.265*
	(2.273)

	Empgwth(-4)
	   -0.015
	(-0.047)
	    -0.070
	(-0.590)

	R-squared
	0.252
	0.551

	Adjusted R-squared
	0.163
	0.500

	F-statistic
	2.627
	10.805

	Standard error
	0.055
	0.038

	Diagnostic tests
	No serial correlation, non-normality.
	No serial correlation, normality holds.


Note: ** and * denote significance at the 1 and 5 percent levels, respectively; t-statistics are in parentheses.

Table 6: Least Squares Regression – Dependent Variable: Employment Growth

	
	Japan
	Taiwan

	Constant
	0.002
	(1.130)
	0.009
	(0.812)

	Prodgwth
	0.075
	(1.205)
	-0.107
	(-1.091)

	Prodgwth(-1)
	0.131
	(1.901)
	  0.308**
	(3.208)

	Prodgwth(-2)
	-0.081
	(-1.249)
	-0.036
	(-0.384)

	Prodgwth(-3)
	-0.013
	(-0.195)
	0.069
	(0.731)

	Prodgwth(-4)
	0.049
	(0.818)
	0.053
	(0.543)

	R-squared
	0.343
	0.255

	Adjusted R-squared
	0.251
	0.145

	F-statistic
	3.754
	2.326

	Standard error
	0.008
	0.023

	Diagnostic tests
	The presence of serial correlation, normality holds.
	No serial correlation, normality holds.


Note: ** denotes significance at the 1 percent level; t-statistics are in parentheses.

Table 7: Least Squares Regression – Dependent Variable: Employment Growth

	
	Constant
	Productivity Growth
	R-squared
	Diagnostic tests

	Malaysia
	0.032**
	0.007
	0.000
	No serial correlation, non-normality

	Indonesia
	0.029**
	-0.206**
	0.149
	No serial correlation, non-normality

	Singapore
	0.042**
	-0.191
	0.059
	No serial correlation, normal

	South Korea
	0.024**
	0.084
	0.016
	No serial correlation, non-normality

	Thailand
	0.034***
	-0.248*
	0.111
	No serial correlation, non-normality


Note: ** and * denote significance at the 1 and 5 percent levels, respectively.
� Total Economy Database, January 2006, � HYPERLINK "http://www.ggdc.net" ��http://www.ggdc.net�. 


� We make use of all available data in the Total Economy Database, January 2006.


� For India, we determine if productivity and employment growth are cointegrated. However, the results indicate that no such cointegration exists.


� The number of lagged terms included in the causality tests is up to 4.  For China, Granger causality is obtained when 3 or 4 lagged terms are introduced, but not for 2. For Taiwan, Japan and Hong Kong, the direction of causality does not change with different number of lags (from 2 to 4) used. For other countries, Granger causality is not present for any number of lagged terms included.
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