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Abstract: The aim of the paper is to investigate the role played 
by differences in Institutional Quality on the process of 
technology catch-up across countries. Empirical evidence shows 
how countries endowed with better institutions are those 
experiencing higher TFP growth rates, faster rates of technology 
adoption and hence being those more rapidly closing the gap 
with the frontier. Conversely, countries lacking some minimum 
institutional level are shown to diverge in the long run and not to 
catch-up. Some institutions, however, play an ambiguous role in 
the creation and adoption of technology. We find that the 
tightening of Intellectual Property Rights reduces the ability of 
followers to freely imitate technology slowing down their catch-
up rate. This negative effect is stronger the farther the countries 
are found from the frontier. Other institutional categories such as 
openness to trade, instead, benefit both leaders and followers. 
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Table 1:    Correlation matrix

TFP growth
1970-200
(annual)

GDP growth
 in PPP 1970-2000

Institutional
Quality average

1970-2000

TFP(i)/TFP(U
S) Technology

gap
TFP growth

1970-200 (annual)
1

GDP growth
in PPP 1970-2000

0.866 1

Institutional Quality
average 1970-2000

0.543 0.554 1

TFP(i)/TFP(US)
Technology gap

0.074 0.084 0.555 1
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Table 2:     IV estimates of eq. (14)
Logistic diffusion function

Dependent Variable: Annual TFP growth 1970-2000
(i) (ii)β

-Convergence
(iii)

Constant -0.108
(0.028)***

-0.012
(0.025)

-0.142
(0.042)***

Ln IQ 0.070
(0.021)***

0.046
(0.013)***

0.056
(0.016)***

Ln IQ*TFP gap -0.014
(0.007)** - -0.031

(0.009)***
Set of controls

Ln Ypp 1970 -0.005
(0.002)***

0.010
(0.003)***

Ln invest.Rate 1970 0.012
(0.004)***

0.003
(0.004)

Un-Centered R2 0.36 0.39

Over-ID coeff.
P-value

5.74
0.12

2.37
0.49

5.12
0.16

F-test of
excluded instruments 12.44

D-W-H endogeneity test
p-value

3.72
(0.05)

Wu-Hausman stat. 3.70
(0.06)

Pagan-Hall Heterosk. Test
p-value

29.75
(0.07)

n. Obs 50 50 50

***, ** Statistically significant respectively at 1%, 5%
Standard errors are corrected for heteroskedasticity and reported  in parenthesis.

Ln IQ represents log of average institutional quality over the period 1970-2000.

TFP gap represents the  ratio of each country’s TFP initial level to U.S as TFPi/TFPm

Instruments: (i)Fraction of population speaking English (ii) Fraction of population speaking
one of the 6 major European languages, (iii) Latitude, (iv) Years open to Trade as specified in
the text.
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Table 3:  IV estimates of eq. (14)
Confined exponential diffusion function

Dependent Variable: Annual TFP growth 1970-2000

(i) (ii)

Constant -0.09
(0.018)***

-0.05
(0.031)**

Ln IQ 0.050
(0.009)***

0.038
(0.013)***

Ln IQ*TFP gap 0.002
(0.001)***

0.003
(0.002)**

Set of controls

Ln Ypp 1970 -0.000
(0.00)

Ln invest.Rate 1970 0.010
(0.004)***

Un-Centered R2 0.35 0.58

Over-ID coeff.
P-value

5.74
0.12 5.12

0.16

F-test of
excluded instruments 22.58 10.58

D-W-H endogeneity test
p-value

4.23
(0.04)

Wu-Hausman stat. 4.25
(0.04)

Pagan-Hall Heterosk. Test
p-value

26.91
(0.14)

n. Obs 50 50

***, ** Statistically significant respectively at 1%, 5%
Standard errors are corrected for heteroskedasticity and reported  in parenthesis.

Ln IQ represents log of average institutional quality over the period 1970-2000.

TFP gap represents the  ratio of each country’s TFP initial level to U.S as TFPi/TFPm

Instruments: (i)Fraction of population speaking English (ii) Fraction of population
speaking one of the 6 major European languages, (iii) Latitude, (iv) Years open to Trade as
specified in the text. .

Instruments: (i)Fraction of population speaking English (ii) Fraction of population
speaking one of the 6 major European languages, (iii) Latitude, (iv) Years open to Trade as
specified in the text.
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Table 4:    IV estimates of eq. (14)
on Social Infrastructure and GADP indexes

Logistic diffusion function

Dependent Variable: Annual TFP growth 1970-2000

(i) (ii)

Constant -0.04
(0.009)***

-0.08
(0.017)***

Ln Social Infrastr. 0.031
(0.08)***

Ln Social Infrastr.*TFP gap -0.012
(0.003)***

Ln GADP 0.048
(0.011)***

Ln GADP*TFP gap -0.01
(0.002)***

Un-Centered R2 0.48 0.48

Over-ID coeff.
P-value

3.92
(0.26)

2.95
(0.40)

F-test of
excluded instruments 4.47 5.33

D-W-H endogeneity test
p-value

0.63
(0.42)

1.28
(0.25)

Wu-Hausman stat. 0.61
(0.43)

1.24
(0.26)

Pagan-Hall Heterosk. Test
p-value

21.24
(0.39)

21.69
(0.36)

n. Obs 97 97

***, ** Statistically significant respectively at 1%, 5%
Standard errors are corrected for heteroskedasticity and reported  in parenthesis

Social Infrastructures and GADP (Government Anti-Diversion Policy) indexes are taken
from Hall and Jones (1999).
TFP gap represents the  ratio of each country’s TFP initial level to U.S as TFPi/TFPm

Instruments: (i)Fraction of population speaking English (ii) Fraction of population
speaking one of the 6 major European languages, (iii) Latitude, (iv) Years open to Trade as
specified in the text.
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Table 5:     IV estimates of eq. (16)
on “All” and “Followers” sample

Logistic diffusion function

Dependent Variable: Annual TFP growth 1970-2000
ALL ALL Followers Followers

(i) (ii) (iii) (iv)

Constant -0.098
(0.021)***

-.113
(.027)***

-0.111
(0.29)***

-.101
( .025)***

Ln IQ 0.066
(0.014)***

.073
(.020)***

0.070
(0.02)***

.064
( .020)***

Ln Size of Govt.*TFP gap -0.002
(0.007)

0.014
(0.01)

Ln Property Rights*TFP gap 0.034
(0.011)***

.022
(.007)***

0.049
(0.014)***

.041
( .011)***

Ln Inflation and money*TFP gap -0.026
(0.010)***

-.034
(.010)***

-0.014
(0.013)

Ln Trade Openness*TFP gap -0.002
(0.014)

-0.052
(0.023)***

-.050
( .015)***

Ln Business- labour Reg *TFP gap -0.020
(0.018)

-0.004
(0.033)

Un-Centered R2 0.52 0.45 0.61 0.56

Over-ID coeff.
P-value

3.95
(0.26)

6.18
(0.10)

3.39
(0.33)

2.18
(0.33)

F-test of
excluded instruments 9.66 11.69 4.09 12.07 #

D-W-H endogeneity test
p-value

2.04
(0.15)

2.81
(0.09)

0.65
(0.42)

1.31
( 0.25)

Wu-Hausman stat.
p-value

1.79
(0.18)

2.68
(0.10)

0.51
(0.48)

1.17
( 0.28)

Pagan-Hall Heterosk. Test
p-value

36.85
(0.96)

28.74
( 0.37)

25.81
(0.99)

20.52
( 0.42)

n. Obs 50 50 35 35

***, ** Statistically significant respectively at 1%, 5%
Standard errors are corrected for heteroskedasticity and reported  in parenthesis.

Ln IQ represents log of average institutional quality over the period 1970-2000.

TFP gap represents the  ratio of each country’s TFP initial level to U.S as TFPi/TFPm

Instruments: (i)Fraction of population speaking English (ii) Fraction of population speaking one of
the 6 major European languages, (iii) Latitude, (iv) Years open to Trade as specified in the text.
#Latitude has been eliminated from  the instrumental set since not truly orthogonal to the error
process.
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Table 6:     IPRs and Trade catch-up effect

Dependent Variable: Annual TFP growth 1970-2000
ALL ALL Followers Followers

Ln IPRs+Trade proxy .024
(.0140)*

.081
(.030)***

.016
(.015)

.059
(.025)**

Ln Property Rights*gap .053
(.023)**

.047
(.021)**

.035
(.023)

.060
(.019)***

Ln Trade Openness*gap -.093
(.039)***

-.030
(.022)

-.066
(.025)**

-.038
(.021)*

Ln_Ypp_70 -.027
(.010)***

-.021
(.008)***

Un-Centered R2 -2.69 -0.86 -0.98 -0.33

Over-ID
P-value

4.68
(0.19)

2.54
(0.46)

6.57
(.09)

5.56
(.13)

n. Obs 50 50 35 35
***, **,* Significant at 1%, 5% and 10% confidence intervals
Instruments: Engfrac, Eurfrac, Latitude, Years open to Trade
Followers are defined as all countries with a distance from the leader as 10% or more in
the level of productivity in the initial year.  Standard errors are corrected for
heteroskedasticity
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Table 7:     Threshold analysis

TFP growth 1970-2000 TFP growth
Differentials

All Followers All

Constant -.006
(.002)***

-.006
(.002)***

.012
(.001)***

Distance from
model implied
Institutional
Threshold

.005
(.001)***

.007
(.000)***

-.005
(.001)***

R2 .28 .37 .28
Obs. 50 35 50
***, **,* Significant at 1%, 5% and 10% confidence intervals
Standard errors are corrected for heteroskedasticity.
OLS estimates
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