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 . By deviding the two sides by ,  we have: 
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By taking the log of the two sides we get: 
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The estimated equation can be written as: 
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 and   are as defined precedently.

Total factor productivity ( ) is then:
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• For the equation in level (equation 6) 
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Production Function Cobb-Douglas. 

Battese et Coelli (1992)  Method 

Dependent variable : ln(y) 

Regressors Non constant returns 

to scale 

Constant returns 

to scale 

ln(k) 0.4719*** 0.4762*** 

 (0.0160) 

 

(0.0143) 

ln(L) 0.0092  

 (0.0152) 

 

 

Constant 2.8199*** 2.8983*** 

 (0.2626) 

 

(0.2314) 

Time varying decay model 
 

yes yes 

Observations 544 544 

Nomber of countries 68 68 

Test of constant returns to scale 0.5443  

Note : Robust standard errors are between brackets. For the test of constant returns to scale, it is the p-value 

that is reported.  

* significant at 10%; ** significant at 5%; *** significant at 1% 
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Country 

codes (WB) Country Name N
o
 

Country 

codes (WB) Country Name 

1 ARG Argentina 35 KEN Kenya 

2 AUS Australia 36 KOR Korea, Rep. 

3 AUT Austria 37 LKA Sri Lanka 

4 BEL Belgium 38 LSO Lesotho 

5 BOL Bolivia 39 MEX Mexico 

6 BRA Brazil 40 MUS Mauritius 

7 CAN Canada 41 MWI Malawi 

8 CHE Switzerland 42 MYS Malaysia 

9 CHL Chile 43 NER Niger 

10 CMR Cameroon 44 NIC Nicaragua 

11 COL Colombia 45 NLD Netherlands 

12 CRI Costa Rica 46 NOR Norway 

13 CYP Cyprus 47 NZL New Zealand 

14 DNK Denmark 48 PAK Pakistan 

15 DOM Dominican Republic 49 PAN Panama 

16 ECU Ecuador 50 PER Peru 

17 EGY Egypt, Arab Rep. 51 PHL Philippines 

18 ESP Spain 52 PNG Papua New Guinea 

19 FIN Finland 53 PRT Portugal 

20 FRA France 54 PRY Paraguay 

21 GBR United Kingdom 55 RWA Rwanda 

22 GHA Ghana 56 SEN Senegal 

23 GMB Gambia, The 57 SLV El Salvador 

24 GRC Greece 58 SWE Sweden 

25 GTM Guatemala 59 SYR Syrian Arab Republic 

26 HND Honduras 60 TGO Togo 

27 IDN Indonesia 61 THA Thailand 

28 IND India 62 TTO Trinidad and Tobago 

29 IRL Ireland 63 URY Uruguay 

30 IRN Iran, Islamic Rep. 64 USA United States 

31 ISR Israel 65 VEN Venezuela, RB 

32 ITA Italy 66 ZAF South Africa 

33 JAM Jamaica 67 ZAR Congo, Dem. Rep. 

34 JPN Japan 68 ZWE Zimbabwe 
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Variables Definitions Expected Sign  Sources of  

data 

Real effective 

exchange rate 

Weighted average of the bilateral 

exchange rates according to the trade 

partners. Base 100=1995. An increase is 

an appreciation. 

Positive ou Negative CERDI 

database 

(2000) 

Initial GDP per 

capita  

GDP per capita ( 1996 constant dollars) 

beginning of period. 

  

Penn World 

Table 6.1 

Human Capital  The human capital is calculated at the 

beginning of period as the sum of the 

average number of years of studies in the 

secondary of the men, the average 

number of years of studies in the 

secondary of the women, the average 

number of years of studies in the tertiary 

sector of the men and the average number 

of years of studies in the tertiary sector of 

the women balanced by their respective 

coefficients in a regression including the 

growth rate of  total factor productivity, 

the initial GDP per capita, the residue of 

openness, the residue of government 

consumption and the residue of inflation. 

Positive 

 

Barro et Lee 

(2000) 

Residue of 

openness* 

Residue of the regression of the 

logarithm of the Openness = (Exports 

+Imports)/GDP on the logarithm of the 

real effective exchange rate. 

Positive 

 

 

 

World Bank, 

World 

Development 

Indicators, 

2004 

Residue of 

government 

consumption* 

Residue of the regression of the 

logarithm of the Government 

consumption = Government 

Consumption /GDP on the logarithm of 

real effective exchange rate. 

Négative 

 

Residue of 

inflation* 

Residue of the regression of 

ln(1+inflation) on the logarithm of real 

effective exchange rate.  

Négative 

Residue of the 

growth of the 

terms of trade* 

Residue of the regression of the Growth 

rate of the terms of trade on the logarithm 

of real effective exchange rate. 

Positive 

 

Easterly, 

2001 

*This method of calculation of the  controls variables is similar to that used by Sylvianne Guillaumont and Hua, 2003. The 

idea is to be able to calculate the total impact of the real exchange rate on productivity. 
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Variables Observations Means 

Standard 

deviations Minimum Maximum 

lpgfcx* 544 2.5009 0.3648 1.0606 3.1842 

lpgfnx** 544 2.4233 0.3691 0.9541 3.1238 

Real effective exchange rate 529 1.4153 0.9339 0.2598 11.3760 

Initial GDP per capita 544 6869.9260 6212.5730 321.7051 28409.6200 

Human Capital 541 -0.0485 0.0741 -0.3345 0.1327 

Residue of openness 453 2.23E-10 0.1880122 -0.8063945 0.8506406 

Residue of government consumption 448 2.87E-10 0.1764319 -0.8675174 0.8297289 

Residue of  inflation 455 -2.02E-10 0.3107403 -0.705259 3.469315 

Residue of the growth of the terms of trade 439 -6.80E-12 0.077388 -0.3542168 0.2589573 
* lpgfcx: logarithm of total factor productivity, Cobb-Douglas function with constant returns, method of Battese and Coelli 

(1992)  

** lpgfnx: logarithm of total factor productivity, Cobb-Douglas function with nonconstant returns, method of Battese and 

Coelli (1992 
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Dependent variable: logarithm of total factor productivity, Cobb-Douglas function with constant returns, method of Battese and 

Coelli (1992)  

Regressors (1) (2) (3) (4) 

ln (productivity), t-1 -0.2251** -0.1621* -0.2019** -0.1456 

 (0.0907) 

 

(0.0955) (0.0882) (0.1052) 

ln(Real effective exchange rate), t 0.0869** 0.0831* 0.0785* 0.1196** 

 (0.0431) 

 

(0.0422) (0.0436) (0.0513) 

ln(Initial GDP per capita) 0.1602*** 0.1385*** 0.1503*** 0.1588*** 

 (0.0407) 

 

(0.0373) (0.0405) (0.0454) 

Initial human capital 0.8018** 0.5965* 0.6975** 0.8925** 

 (0.3641) 

 

(0.3426) (0.3175) (0.3656) 

Residue of openness, t 0.1144  0.1304 0.2034* 

 (0.0973) 

 

 (0.1051) (0.1215) 

Residue of  inflation, t -0.0380*  -0.0171 -0.0053 

 (0.0209) 

 

 (0.0192) (0.0207) 

Residue of government consumption, t 0.1564*    

 (0.0790) 

 

   

Residue of the growth of the terms of 

trade 

   0.1621 

    (0.1305) 

 

Constant -0.7547*** -0.7389*** -0.7276*** -0.9505*** 

 (0.2328) 

 

(0.2507) (0.2311) (0.2740) 

Observations 425 471 435 417 

Nomber of countries 68 68 68 67 

Sargan test 0.414 0.617 0.464 0.721 

AR(2) 0.847 0.217 0.702 0.522 

Nomber of instruments 43 28 38 43 

Note: The robust standard-errors are between brackets. The coefficients of the corresponding time specific effects are not 

shown. For the test of Sargan and the test of autocorrelation of second order {AR(2)}, the probabilities are shown. The period 

of study 1960-1999 is subdivided in 8 sub-periods of 5 years (1960-1964, 1965-1969, 1970-1974, 1975-1979, 1980-1984, 

1985-1989, 1990-1994, 1995-1999).  

* significant at 10%; ** significant at 5%; *** significant at 1% 
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Dependent variable: logarithm of total factor productivity, Cobb-Douglas function with constant returns, 

method of Battese and Coelli (1992) 

 

Estimated endogenous thresold γ̂ = -0.2525a 

 

 Confidence region at 5% [-0.4212 ; 0.5627] 

Reer (Reer )I
it it

γ≤   

 

(0.0259) 

 

Reer (Reer )I
it it

γ>  
 

 

(0.0250) 

 

Initial human capital 0.1668 

 

(0.1549) 
 

  

  

  

ln(Initial GDP per capita) 0.4826*** 

 

(0.0402) 
 

  

  

  

Residue of government consumption, t -0.0625* 

 

(0.0356) 
 

  

  

  

  

Sum of Squared Errors under 
0

H  
1.6099 

Sum of Squared Errors under H
A

 
1.5073 

Test of significativity of the endogenous threshold 
0

1
F =  

1
F  

21.4417 

 

p-value (simulation) 0.0340 

 

( Critical values à 10% ; 5% ; 1%) (14.8787 ; 18.7998; 27.4565) 

 

Nomber of simulations 2000 

Note : The robust standard-errors are between brackets. The coefficients of the corresponding time specific effects are not shown. 
The period of study 1960-1999 is subdivided in 8 sub-periods of 5 years (1960-1964, 1965-1969, 1970-1974, 1975-1979, 1980-1984, 

1985-1989, 1990-1994, 1995-1999).  

* significant at 10%; ** significant at 5%; *** significant at 1% 
a The real exchange rate corresponding to this threshold is (0.7769) 

 

�

0.0773*** 

-0.1217*** 
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 logarithm of total factor 

productivity, Cobb-

Douglas function with 

nonconstant returns, 

method of Battese and 

Coelli (1992). 

logarithm of total factor 

productivity, Cobb-

Douglas function with 

constant returns, method 

of Battese and Coelli 

(1992).  

Real effective exchange rate 0.1206** 0.1196** 

(0.0511) 

 

(0.0513) 

N=417; S=0.707 

AR(2)=0.528 

 

N=417; S=0.721 

AR(2)=0.522 

Note : The robust standard-errors are between brackets. The coefficients of the corresponding 

time specific effects are not shown. For the test of Sargan and the test of autocorrelation of 

second order {AR(2)}, the probabilities are shown. The period of study 1960-1999 is 

subdivided in 8 sub-periods of 5 years (1960-1964, 1965-1969, 1970-1974, 1975-1979, 1980-

1984, 1985-1989, 1990-1994, 1995-1999). 

          The coefficients corresponding to the other explanatory variables are not reported. These 

other explanatory variables are those included in the regression (4) of table A.5. It is: ln(Initial 

GDP per cpaita); Human capital, beginning of period; Residue openness, t; Residue inflation, t; 

Residue of growth rate of the terms of trade. The time specific effects also were taken into 

account but their coefficients are not reported. 

** significant at 5% 

�

Dependent 

variables 

Regressors 
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Dependent variable: logarithm of total factor productivity, Cobb-Douglas function with constant returns, method of 

Battese and Coelli (1992) 

Regressors Developing countries Non developing 

countries 

(1) (2) (3) (1) 

ln (productivity), t-1 -0.2090 -0.2250** -0.1405 -0.2974 

 (0.1253) (0.0956) (0.1118) (0.1738) 

ln(Real effective exchange rate), t 0.1253** 0.0699* 0.0800** 0.1091* 

 (0.0622) (0.0412) (0.0333) (0.0569) 

ln(Initial GDP per capita) 0.2052*** 0.1775*** 0.1573*** 0.0509 

 (0.0565) (0.0482) (0.0535) (0.0557) 

Initial human capital 0.9040* 0.7370* 0.8053** -0.1549 

 (0.4516) (0.3799) (0.3600) (0.1958) 

Residue of openness, t  -0.0364 0.0208  

  (0.0997) (0.0910)  

Residue of  inflation, t  -0.0442* -0.0313*  

  (0.0223) (0.0186)  

     

     

Residue of the growth of the terms of 

trade 

  -0.0445  

   (0.1701)  

Constante -1.1653*** -0.8756*** -0.9392*** 0.3497 

 (0.3680) (0.3022) (0.2691) (0.5064) 

Time specific effects yes yes yes no 

Observations 317 287 273 154 

Nomber of countries 46 46 46 22 

Sargan test 0.138 0.106 0.080 0.000 

AR(2) 0.140 0.310 0.792 0.894 

Nomber of instruments 28 38 43 22 

Note The robust standard-errors are between brackets. The coefficients of the corresponding time specific effects are not 

shown. For the test of Sargan and the test of autocorrelation of second order {AR(2)}, the probabilities are shown. The 

period of study 1960-1999 is subdivided in 8 sub-periods of 5 years (1960-1964, 1965-1969, 1970-1974, 1975-1979, 

1980-1984, 1985-1989, 1990-1994, 1995-1999).  

* significant at 10%; ** significant at 5%; *** significant at 1% 
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