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Abstract* 
 
Is there any relation between education and democracy? Once we correct for 
weak instruments and identify education as “weakly exogenous” we find new 
evidence that education systematically predicts democracy.  Our results are robust 
across model specification, instrumentation strategies, and samples. 
 
Keywords: Democracy, Education, Weak Instruments, Dynamic Panel 
JEL classification: P16, O16    
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1. Introduction 
The relationship between education and democracy has been at the heart of both academic and 

political debate of the last decade. Recent empirical work has reached mixed results. Glaeser et 

al. (2004), using OLS, present evidence that countries’ level of education predict changes in 

democracy. Nonetheless, Acemoglu et al. (2005) demonstrate the fragility of those results. Both  

analyses consider past levels of education exogenous to countries’ levels of democracy. 

 In this paper we argue that (1) given the forward-looking nature of investments in human 

capital, education is endogenous and thus its effects on democracy are weakly identified and (2) 

given the high persistence in democracy and education, the findings of Acemoglu et al. (2005) 

are subject to weak instruments problems. Indeed, we show that (lagged) levels of education 

systematically predict both levels and changes in democracy by considering a different 

identification assumption for education and by using additional and more informative moment 

conditions to instrument all the regressors.  

 

2. Identification and Data  
We consider the following dynamic specification to disentangle the relationship between 

democracy and education:1 

(1)   ittiitititit sdd εδηβγα +++Χ++= −−− 111  

where itd is the democracy (level) of country i in period t, 1−its is the lagged value of average 

years of schooling, 1−Χ it is a vector of control variables, and iη  and tδ  denote a full set of country 

effects and time effects. In order to assess the effects of education on democracy, Acemoglu et 

al. (2005) estimate equation (1) in first differences and employ lagged levels of the regressors as 

instruments for the equation in first differences.2 

 The so called “Difference” GMM estimator relies upon the following orthogonality 

conditions: 

(2)   ( ) 0, =Δ− itstidE ε  for  Tt ,....3=  and 2≥s  

                                                      
1 This specification is similar to that presented in Glaeser et al. (2004) where the dependent variable is the change in 
democracy.  
2 The first differences are a standard way to eliminate the country effect; see Arellano and Bond (1991). 
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where stid −,  represents the instruments set used in this GMM estimator. In this setting, it is well 

known that the higher the persistence of the series used as instruments, the lower the correlation 

between levels and subsequent differences.3 

 It is widely recognized that both democracy and education are highly persistent,4 

therefore lagged levels are weak instruments and it is possible to gain precision in terms of point 

estimates bias by exploiting some additional moment restrictions.5 The so-called “System” GMM 

estimator stacks together the equation in first differences and the equation in levels in a system of 

equations and employs both lagged levels and differences as instruments.  

 In order to consider the additional moments as valid instruments for eq. (1), the following 

additional linear moment conditions must be satisfied: 
 

(3)    ( )( ) 01, =+Δ − ititidE εη   for 4,5,...t T= .  

Condition (3) implies that changes in democracy are orthogonal to the country fixed effect. We 

test the validity of this assumption. 

 Our identification strategy differs from previous empirical work where past education has 

always been assumed to be exogenous. We consider this assumption to be strong since education 

can be viewed as a forward-looking variable: people take into account the expected future level 

of political development when investing in human capital. With “internal instruments” we can 

control for a weak form of exogeneity in education (and in other covariates) only by assuming 

that our explanatory variables can be affected by current and past realizations of democracy but 

must be uncorrelated with future unpredictable innovations in democracy (the error term). The 

dataset employed in our analysis is the same used by Acemoglu et al. (2005).6  

 

                                                      
3 Simulation results show that the Difference GMM may be subject to a large downward finite-sample bias in this 
case, particularly when T is small. This weak instrument argument can be seen by considering the following 
transformation of a simple AR(1) process 1( 1)it it itd dα ε−Δ = − + . The higher the persistence of α , the lower 

1( ).it itE d d −Δ  See Blundell and Bond (1998). 
4 Our preferred estimates of the univariate AR(1) processes deliver estimates of the autoregressive coefficient for 
Democracy and Education  that are respectively 0.66 and 0.93, thus both very persistent; see Blundell and Bond 
(1998). Those results are not presented because of space limitations but are available on request.  
5 See Blundell and Bond (1998) for simulation results. 
6 Because of space restrictions we do not describe them here and refer the reader to the original paper. Our dataset is 
a five-year panel with 108 countries spanning the period between 1965 and 2000. 
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3. Results 
In panel data there is no formal way to test for weak instruments, hence we investigate the 

potential bias in the Difference GMM by comparing its performances with alternative estimators 

with known properties in dynamic panel data and test whether our preferred estimator, the 

System GMM, improves the precision of the estimates.7 

 Table 1 reports the main results of estimation of model (1) across various estimators 

using the baseline sample 1965-2000. Column 1 and 2 show the results of Within Groups and 

Pooled OLS estimators that provide, respectively, the lower and upper bound for the 

autoregressive coefficient of democracy.8 

 Columns 3 and 4 employ alternatively one and two-step Difference GMM estimators;9 

the estimated autoregressive coefficient is smaller than or equal to the corresponding Within 

Groups estimate, which is downward biased in a short panel like this one. We then conclude that 

this estimator is likely to be seriously downward biased, and the consequent finding that 

education is not significant (and negative) under both specifications is not instructive. Columns 5 

and 6 report the System GMM estimates, one and two step, respectively, and the results are 

striking: the estimated autoregressive coefficient lies between the two bounds, and the lagged 

level of education now has a positive and significant effect on democracy at the 1-percent 

significance level. The point estimate is 0.099, implying that an additional year of schooling 

increases the steady-state value of democracy by 18 percentages points.10 To address the validity 

of the additional moment conditions (3) we run an incremental Sargan test for over-identification 

restriction based on the difference in the Sargan tests between the System and Difference 

estimator.11 The corresponding Chi-square statistic does not reject the null of validity of 

condition (3). A possible concern with this last result is that it may be driven by the presence in 

our sample of industrial countries in which the level of democracy is very high and persistent 

across our time span, hence the change in democracy is zero for these countries and condition (3) 

                                                      
7 This procedure is known as the Bounding Procedure. For an extended discussion see Bond et al. (2001). 
8 See Bond (2002) for details on the bias of the two bounds. 
9 Standard Wald tests based on two-step efficient generalized method of moments (GMM) estimators are known to 
have poor finite sample properties in several contexts; see Blundell and Bond (1998). In those contexts the problem 
worsens when there are weak instruments. We improve our inference in the two-step GMM by implementing the 
Windmeijer (2005) correction using xtabond2, and we compare the Wald tests with the one-step robust version of 
the same estimates. See Windmeijer (2005). 
10 The long-run effect is calculated as ( αγ −1 )*100 
11 See Blundell and Bond (1998).  
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holds trivially. In columns 7 and 8 we exclude industrial countries from the base sample and 

estimation results confirm both the validity of condition (3) and the positive and significant 

effect of education on subsequent democracy.  

 Note that the estimated coefficient of education might include both direct and indirect 

effect of education on democracy working through income (or other possible channels); this 

motivates us to perform various robustness checks of our results by adding standard covariates, 

as per capita GDP (in logs), investments and population (in logs).12 Table 2 presents these 

additional results. Columns 1 to 3 add each covariate and show that none of these variables is 

significant, while our variable of interest, education, remains significant at the 1-percent level, 

which is not true for GDP. In order to disentangle the effect of education on democracy, in 

Column 4 we consider all three covariates simultaneously and find that the estimated coefficient 

of education remains highly significant, with a point estimate slightly lower (0.029) than the 

baseline case of Table 1. We interpret this result as evidence of the primacy of the direct effect of 

human capital on political institutions and supportive of the interpretation that the indirect effect 

working from income to democracy is negligible once we take human capital into account.  

 In order to further stress this argument, we regress the five-year change of our democracy 

index on past levels of education and the three standard covariates. The results are reported in 

column 5 and are entirely consistent with the findings of Glaeser et al. (2004), but they are now 

robust to weak instruments and to considering education as weakly exogenous.13 Levels of 

schooling appear to be a strong predictor of improving institutional outcomes, while per capita 

income has no predictive power.14 

 

4. Conclusions 
We have revisited the nature of the relationship between political institutions and investment in 

human capital by taking into account two sources of bias: weak instruments and endogeneity. 

Using an alternative estimator, a different identification assumption, and different sub-samples 

we have found evidence of a statistically significant relationship between past levels of education 

and levels and changes of democracy. 

                                                      
12 These are the same variables that appear in Acemoglu at al. (2005) as a robustness check.  
13 See in particular Glaeser et al. (2004), Table 12, panel B. 
14 Due to space limitations we omit comments on all the Sargan tests and AR (1) and AR(2) specification tests 
which in Table 2 confirm the correct specification of all the estimated models considered.  
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Table 1. Bounding Procedure: Results for Baseline Model across Various Estimators 

D e p .V a r . :  
D e m o c r a c y  ( t )

W ith in  
G r o u p

P o o le d  
O L S

D if f -1  
G M M  

D if f -2  
G M M  

S y s -1  
G M M  

S y s -2  
G M M  

S y s -1  
N O -O E C D

S y s -2    
N O -O E C D

(1 ) (2 ) (3 ) (4 ) (5 ) (6 ) (7 ) (8 )

D e m o c ra c y  ( t -1 ) 0 .3 8 7 * * * 0 .7 0 3 * * * 0 .3 1 9 * * 0 .3 9 9 * * 0 .4 5 0 * * * 0 .5 0 6 * * * 0 .4 2 2 * * * 0 .4 8 4 * * *
( -7 .0 5 ) ( -1 9 .5 1 ) ( -2 .0 6 ) ( -2 .3 7 ) ( -4 .5 2 ) ( -5 .1 ) ( -4 .1 2 ) ( -4 .6 7 )

E d u c a t io n  ( t -1 ) -0 .0 0 5 0 .0 2 7 * * * -0 .0 6 6 -0 .0 2 4 0 .0 9 9 * * * 0 .0 6 2 * * 0 .1 2 8 * * * 0 .1 0 * *
( -0 .2 5 ) (7 .1 7 ) ( -0 .6 6 ) ( -0 .2 8 ) (3 .4 0 ) (2 .4 3 ) (3 .1 6 ) (2 .5 4 )

C o n s ta n t 0 .3 6 6 * * * 0 .0 6 1 * * * -0 .0 0 9 0 .0 7 6 -0 .1 5 5 * -0 .1 0 8
(5 .5 6 ) (3 .0 4 ) ( -0 .1 4 ) (1 .6 2 ) ( -1 .8 3 ) ( -1 .4 7 )

T im e  e f fe c t y e s y e s y e s y e s y e s y e s y e s y e s

H a n s e n 0 .4 9 0 .4 9 0 .2 9 0 .2 9 0 .5 0 0 .5 0
D if f  H a n s e n 0 .1 9 0 .1 9 0 .3 3 0 .3 3

A R (1 )  0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0 0 .0 0
A R (2 ) 0 .6 9 0 .9 2 0 .7 3 0 .7 3 0 .8 0 0 .7 6
O b s . 7 7 5 7 7 5 6 6 7 6 6 7 7 7 5 7 7 5 6 0 1 6 0 1

N 1 0 8 1 0 8 1 0 4 1 0 4 1 0 8 1 0 8 8 6 8 6

N o te s :

D e p e n d e n t v a r ia b le s  is  th e  A u g m e n te d  F re e d o m  H o u s e  P o lit ic a l R ig h ts  In d e x .  D if f -1  G M M  a n d  D if f -2  G M M   a re  th e  o n e  ( tw o )  s te p  
d if fe re n c e  G M M  e s t im a t io n . S Y S -1  ( -2 )  G M M  a re  th e  o n e  ( tw o )  s te p  s y s te m  G M M  e s t im a t io n .  R o b u s t  s ta n d a rd  e r ro r  a re  c o m p u te d  
fo r  th e  t - te s ts  re p o r te d  in  " ( ) " .  F o r  o n e  s te p  e s t im a te s  a re  c o m p u te d  H u b e r-W h ite  s ta n d a rd  e r ro rs ,  w h ile  th e  tw o  s te p  e s t im a te s  a re  
W in d m e ije r  c o r re c te d .  *   s ig n if ic a n t a t  1 0  % , * *  a t  5  %  a n d  * * *  a t  1  % . T h e  v a lu e s  re p o r te d  fo r  th e  H a n s e n  te s t  a re  th e  p -v a lu e s  fo r  
th e  n u ll h y p o th e s is  o f  in s t ru m e n t v a lid ity .  T h e  D if f  H a n s e n  re p o r ts  th e  p -v a lu e  fo r  th e  v a lid ity  o f  th e   a d d it io n a l m o m e n t re s t r ic t io n s  
re q u ire d  b y  th e  S Y S  G M M . T h e  v a lu e s  re p o r te d  fo r  A R (1 )  a n d  A R (2 )  a re  th e  p -v a lu e s  fo r  f irs t  a n d  s e c o n d  o rd e r  a u to c o rre la te d  
d is tu rb a n c e s  in  th e  f irs t  d if fe re n c e s  e q u a t io n s .  F iv e -y e a r  P a n e l,  b e tw e e n  1 9 6 5 -2 0 0 0 ,  a s  in  A c e m o g lu  e t a l.  (2 0 0 5 ) .
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Table 2. Robustness Checks, Additional Covariates 

 

Dep.Var.: 
Democracy (t)

Sys-2 
GMM 

Sys-2 
GMM 

Sys-2 
GMM 

Sys-2 
GMM 

Sys-2 
GMM 

(1) (2) (3) (4) (5)

Democracy (t-1) 0.562*** 0.554*** 0.572*** 0.556*** -0.444***
(8.10) (7.68) (6.98) (8.43) (6.74)

Education (t-1) 0.025 0.05*** 0.043*** 0.029** 0.029**
(1.42) (5.31) (3.37) (2.29) (2.29)

Ln (rgdpch) (t-1) 0.042 0.035 0.035
(1.16) (0.95) (0.95)

Ln (pop) (t-1) -0.032 -0.013 -0.013
(-1.33) (-0.92) (-0.92)

Ln (ki) (t-1) -0.047 0.154 0.154
(-0.21) (0.79) (0.79)

Constant -0.156 0.37* 0.022 -0.118 -0.118
(-0.65) (1.75) (0.43) (-0.41) (-0.41)

Time effect yes yes yes yes yes

Hansen 0.27 0.25 0.36 0.99 0.99
Diff Hansen 0.39 0.52 0.8 0.99 0.99

AR(1) 0.00 0.00 0.00 0.00 0.00
AR(2) 0.81 0.75 0.86 0.84 0.84
Obs. 692 763 696 685 685

N 97 106 97 96 96

Notes:
Dependent variables is the Augmented Freedom House Political Rights Index. SYS-2 
GMM are the two step system GMM estimates. Windmeijer corrected standard error are 
computed for the t-tests reported in "()". *  significant at 10 %, ** at 5 % and *** at 1 %. 
The values reported for the Hansen test are the p-values for the null hypothesis of 
instrument validity. The Diff Hansen reports the p-value for the validity of the  additional 
moment restrictions required by the SYS GMM. The values reported for AR(1) and AR(2) 
are the p-values for first and second order autocorrelated disturbances in the first 
differences equations. Five-year Panel, between 1965-2000, as in Acemoglu et al. 
(2005).


