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A b s t r a c t 

T h e s t u d y of t h e impac t of inequal i ty on economic p e r f o r m a n c e is 
again in t h e agendas of p u n d i t s a n d pol icymakers . T h e high inequal i ty 
reach by some economies a f t e r t h e G r e a t Recession and t h e renova ted 
d e b a t e on t h e ma in sources of overall inequal i ty have t r igger t h e in teres t 
for th i s topic . T h i s work delves in to a recent p roposa l of th i s l i t e r a tu re 
accord ing t o which t o t a l inequal i ty is ac tua l ly a compos i t e m e a s u r e of 
inequal i ty of o p p o r t u n i t y (bad for g rowth) a n d inequal i ty of effort (good 
for g rowth) . To eva lua te th i s theory , we first ana lyze t h e necessi ty of dis-
t ingu i sh ing be tween t h e two c o m p o n e n t s of t o t a l inequal i ty a n d revise t h e 
nascent l i t e r a tu re on th i s topic . Based on t h e theore t i ca l mode l p roposed 
in M a r r e r o and Rodr iguez (2014), we derive a g rowth equa t ion t h a t re la tes 
economic p e r f o r m a n c e w i t h t h e different c o m p o n e n t s of overall inequal-
ity. T h i s m o d e l serves t o b e t t e r u n d e r s t a n d t h e exis t ing cont roversy in t h e 
inequa l i ty -growth l i t e ra tu re , a n d guide us t o develop an a l t e rna t ive em-
pir ical less d a t a - c o n s u m i n g c ross -count ry empir ica l s t ra tegy . . App ly ing a 
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long-run cross-country analysis (growth is measured in a 20-years and 10-
years basis between 1990 and 2010, and the cross-section is composed by 
77 countries) our main conclusion is t ha t inequality of oppor tun i ty always 
ha rms growth, while to ta l inequality has an unclear impact on subsequent 
growth. 

J E L C l a s s i f i c a t i o n : D63, E24, 0 1 5 , 0 4 0 . 
K e y w o r d s : growth; inequality; inequality of oppor tuni ty ; human 

capital . 



1 Introduct ion 
A major discussion on the primary driving force behind inequality has recently 
captured the at tention of pundits and policymakers. If the root cause of in-
equality is the change in technology (Goldin and Katz, 2008), incomes at the 
top grow much faster than average because talented and hard-worked individuals 
make significant economic contributions and, therefore, the implied increasing 
inequality should not be a concern (Mankiw, 2012). However, if rent-seeking is 
the fundamental factor for the growing incomes of the rich (Stiglitz, 2012), the 
resultant increase in inequality would be harmful for posterior development and 
growth (Piketty et al., 2011). Hence, inequality promotes or deters economic 
performance depending on the origin of inequality. 

The key to address properly this debate on the impact of inequality upon 
growth is, we believe, to make a distinction between the different types of in-
equality, which is a common wisdom in the inequality-of-opportunity literature 
(Roemer, 1993; 1998). Thus, individual income and implied inequality is mainly 
determined by two factors:1 first, free-will actions related to the level of exerted 
effort; second, opportunities, which are beyond the individual's control because 
they depend on circumstances like gender, race, family background or health 
endowments. A deeper analysis on this issue emphasizes tha t the relevance of 
these individual circumstances for determining personal income is strongly re-
lated with other non-personal circumstances like the macroeconomic conditions 
of the country where individuals perform their economic activities. For exam-
ple, the importance of race and gender as major circumstances depends largely 
on the quality of economic and political institutions (Acemoglu and Robinson, 
2015); the impact of parental contacts or networks on individuals' income rest 
deeply on the degree of corruption and rent-seeking (Stiglitz, 2012); the allo-
cation of talent and effort is always conditioned by the conditions for credit to 
people with unfavorable circumstances (Galor and Zeira, 1993). 

The crucial hypothesis is tha t these two types of inequality, inequality of 
opportunity (IO) and inequality of effort (IE), affect economic performance in 
an opposite way (World Bank, 2006; Bourguignon et al., 2007; Marrero and 
Rodriguez, 2013). On one hand, IO reduces growth as, for example, it favors 
human capital accumulation by individuals with bet ter social origins, rather 
than by individuals with more talent. The greater the IO, the stronger the 
role tha t background plays, rather than responsibility. On the other hand, in-
come inequality among those who exert different effort (IE) stimulates growth 
because, for example, it encourages people to invest in education and effort. 
Thus, if inequality of effort increases due to technological change or bet ter eco-
nomic institutions, not only inequality but also growth increases. However, if 
inequality of opportunity increases due to a pervasive level of corruption, or a 
worsening of the credit markets, inequality will increase but economic perfor-
mance will be dampened. Since both types of inequality act at the same time, 
they may offset to each other and the discussion on the impact of total inequal-

1 See Fer re i ra and G ignoux (2011) and M a r r e r o and Rodr iguez (2011) a n d (2012) for ap-
pl ica t ions . 
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ity on growth could be misleading. Thus, in order to avoid this problem, we 
should distinguish between both kinds of inequality and focus our attention on 
the problematic one, inequality of opportunity. 

Following this line of enquiry, we present here a panoramic view on the re-
lationship between inequality of opportunity and economic performance. This 
literature is quite recent but has already produced a growing consensus: inequal-
ity of opportunity has significantly harm growth in the U.S.. Despite that they 
follow different approaches and use different databases, four papers have stud-
ied this issue for the U.S.: Marrero and Rodriguez (2013), Hsieh et al. (2013), 
Bradbury and Triest (2014) and Marrero et al. (2015). All of them highlight 
the same main result: relaxing barriers to opportunity is a viable strategy for 
promoting future economic growth.2 

Likewise, using an overlapping generation model with human capital, Mar-
rero and Rodriguez (2014) have shown tha t the negative impact of inequality 
of opportunity on growth is always fulfilled in a developed economy. How-
ever, if there exists a t r ap in the accumulation of human capital (Azariadis and 
Stachurski, 2005), an increase in any kind of inequality (including IO) might be 
good for growth in poor countries because tha t would help dynasties with better 
conditions to move upward and get out of the t rap (Lopez and Servén, 2009; 
Castelló-Climent and Mukhopadhyay, 2013). Nevertheless, using simulations, 
Marrero and Rodriguez (2014) show tha t this situation only occurs when the 
economy is extremely poor and the absolute poverty rate is initially very high. 
In any case, empirical research should be careful when mixing economies with 
large differences in poverty rates and other crucial characteristics like the degree 
of meritocracy. 

Building on a literature that distinguishes individual circumstances which 
are beyond the individual's control, and individual effort, which stands in for 
the range of factors influencing economic success tha t an individual can make 
decisions about (Roemer, 1993), we develop in the next section the necessary 
distinction between the two components of overall inequality, inequality of op-
portunity and inequality of effort. In addition, we briefly review the nascent 
empirical literature on the relationship between inequality of opportunity and 
economic performance. In Section 3, based on the theoretical model proposed in 
Marrero and Rodriguez (2014), we derive a growth equation tha t relates income 
growth with the different types of inequality. This equation will serve to under-
stand the existing controversy in the inequality-growth literature, and will guide 
us in the development of an alternative cross-country, less data-consuming em-
pirical strategy than the one used in Ferreira et al. (2014). In Section 5, we carry 
out a long-run cross-country analysis where growth is measured in a 20-years 
and 10-years basis between 1990 and 2010, and the cross-section is composed 
by 77 countries. The main conclusion is robust: inequality of opportunity al-

2 M a r r e r o a n d Rodr iguez (2012) analyzes t h e o the r way a r o u n d of t h e causali ty. T h e y s t u d y 
how macroeconomic d e t e r m i n a n t s affect inequa l i ty of o p p o r t u n i t y a n d inequa l i ty of effort in 
t h e U.S. a long t h e 1970-2009 per iod . M a r r e r o and Rodr iguez (2011) analyzes t h e evolu t ion 
of IO in U.S. be tween 1970 t o 2009, a n d P a l o m i n o et al. (2014) analyzes t h e evolu t ion of 
i n t e rgene ra t i ona l mobi l i ty in U.S. 



ways harms growth, while total inequality has an unclear impact on subsequent 
growth. Finally, Section 6 concludes and comments on some promising avenues 
of future research. 

2 Inequal i ty of opportun i ty and inequali ty of ef-
fort: a necessary dis t inct ion 

The modern theories of justice emphasize tha t income inequality is actually a 
composite measure of inequality of opportunity (IO) and inequality of effort 
(IE).3 In keeping with this literature, IO refers to tha t inequality stemming 
from factors, called circumstances, beyond the scope of individual responsibil-
ity like gender, race, socioeconomic background and macroeconomic conditions 
(corruption, quality of institutions, etc.). Meanwhile, IE defines the income 
inequality caused by individual responsible choices, like the number of hours 
worked or the occupational choice. Overall inequality is, therefore, a combi-
nation of IO and IE because individual's outcome (income, wealth, etc.) is a 
function of variables beyond and within the individual's control. According to 
this literature, inequality due to circumstances, IO, would be unfair and should 
be compensated for, while inequality due to individual effort is fair and should 
be acceptable. 

This distinction between fair inequality (IE) and unfair inequality (IO) might 
be considered irrelevant by a pure positive economist, but fairness affects eco-
nomic incentives and alters individual behavior (Fehr and Schmidt, 1999; Fehr 
and Fischbacher, 2003) so it also mat ters for efficiency. In fact, the li terature has 
recently proposed tha t each component of total inequality could have a differ-
ent effect on economic growth (the World Bank, 2006; Bourguignon et al., 2007; 
Mejia and St-Pierre, 2008; Marrero and Rodriguez, 2013). On one hand, IO 
would reduce economic growth as it favors human capital accumulation by indi-
viduals with bet ter social origins, rather than by individuals with more talent. 
Disadvantageous initial circumstances would reduce the opportunity to acquire 
higher levels of human capital which would generate a misallocation of talent, 
underinvestment in human capital and a negative consequence on growth. On 
the other hand, income inequality among those who exert different effort would 
incentive people to invest in education and to hard work, which would stimulate 
growth. 

If this hypothesis is true, the impact of total inequality on growth should be 
ambiguous and the sign would depend on which type of inequality, opportunity 
or effort, dominates aggregate inequality. Existing theoretical and empirical 
evidence supports indirectly this view. On the theoretical side, we find many 
channels through which inequality affects growth in opposite ways.4 The main 
proposed routes through which inequality might enhance growth are the larger 

3 See , a m o n g o thers , R o e m e r (1993), Van de Gae r (1993) and F l e u r b a e y (2008). 
4 S u r v e y s on th i s issue can be f o u n d in B e n a b o u (1996), Aghion et al. (1999), Ber to la et 

al. (2005) and E h r h a r t (2009). 



accumulation of savings by the rich (Kaldor, 1956; Stiglitz, 1969; Bourguignon, 
1981), unobservable effort (Mirrlees, 1971; Rebelo, 1991) and the investment 
project size (Barro, 2000). On the contrary, inequality in the presence of credit 
market imperfections would have a negative impact on growth through the in-
vestment in human capital channel (Galor and Zeira, 1993) and the entrepre-
neurial channel (Banerjee and Newman, 1993). Other channels through which 
inequality could have a negative effect on growth are unproductive investments 
(Mason, 1988), demand patterns (Marshall, 1988), fertility (Galor and Zang, 
1997; Kremer and Chen, 2002), domestic market size (Murphy et al., 1989), po-
litical economy (Alesina and Rodrik, 1994; Alesina and Perotti, 1994; Persson 
and Tabellini, 1994), and political instability (Gupta, 1990). 

On the empirical side, the vast empirical literature is also ambiguous.5 This 
ambiguity has been justified by: the quality of data (Deininger and Squire, 
1998); the econometric method (Forbes, 2000); the degree of development of the 
countries under consideration (Barro, 2000; Bleaney and Nishizama, 2004); the 
model specification (Panizza, 2002); the type of inequality measures (Székely, 
2003; Knowles, 2005); and, the replacement of physical capital by human capital 
accumulation as a prime engine of growth along the process of development 
(Galor and Moav, 2004). 

This ambiguous result about the impact of overall inequality on growth might 
be reflecting the fact tha t some or all of the channels highlighted before are 
working at the same time but in different directions. Following this reasoning, 
Voitchovsky (2005) estimates inequality among the poor (the 50/10 ratio) and 
among the rich (the 90/50 ratio), and finds tha t inequality among the poor 
deters growth while inequality among the rich enhances growth. In this manner, 
Voitchovsky (2005) is able to reconcile three alternative theories tha t relate 
inequality to growth: existence of constraints in the credit market, political 
instability and the accumulation of savings by the rich. The first two ideas 
would justify the negative effect of inequality among the poor on growth, while 
the third one would explain the positive effect of inequality among the rich on 
growth.6 

Alternatively, one could consider all the channels quote above to be actually 
symptoms of two more encompassing concepts, inequality of opportunity and 
inequality of effort. For example, considering the credit market imperfections 
theory (Galor and Zeira, 1993; Banerjee and Newman, 1993), one could make 
the claim tha t people with unfavorable initial circumstances will face consider-
able barriers for accessing credit, regardless of their talent and degree of effort 
exerted. As a result, IO would imply suboptimal levels of investment in human 
capital, with a negative consequence on growth. By the same reasoning, we 
could advocate the models proposed by Easterly and Levine (1997) and Grad-

5 See B a n e r j e e a n d Duf lo (2003), a m o n g o thers , on t h e inconclus iveness of t h e c ross -count ry 
empi r i ca l l i t e r a t u r e on inequa l i ty and g rowth . 

6 A s imilar resul t h a s been f o u n d by van der Weide a n d Milanovic (2014) us ing t h e US 
I P U M S d a t a b a s e a t t h e S t a t e level for t h e pe r iod of t i m e 1960-2010. In add i t ion , these 
a u t h o r s have d i saggrega ted g r o w t h by quant i les a n d have o b t a i n e d t h a t overal l inequa l i ty 
h u r t s t h e g r o w t h of t h e poor , while it improves t h e g r o w t h of t h e rich. 
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stein and Jus tman (2002), which report a negative impact of racial and ethnic 
heterogeneity on growth; or the model by Galor et al. (2009), where land con-
centration, which is highly correlated with the proportion of wealth inequality 
explained by individual circumstances, adversely affects the implementation of 
human capital promoting institutions like public schooling and child labor regu-
lations; or the proposals by Stiglitz (2012) and Mankiw (2012), where inequality 
is mainly explained by rent-seeking activities and technological change, respec-
tively. In the first case, bad macroeconomic conditions (corruption, low quality 
of institutions and the like) would raise IO, while in the second case IE would 
increase because top incomes grow much faster than average when the change 
is technology get faster. 

The problem with this hypothesis, t ha t income inequality has two distinct 
offsetting avenues - IO and IE - affecting subsequent growth in opposite ways, is 
tha t direct evidence is difficult to find. On the theoretical side, total inequality 
has to be decomposed into the IO and IE components and then it has to be 
shown tha t more dynasties with bad circumstances raises IO and then harms 
growth, while higher exerted pure effort - effort not influenced by circumstances 
- increases IE and then enhances growth. As far as we are aware, Marrero and 
Rodriguez (2014) is the only theoretical model tha t shows the distinct impact 
on growth of the two alternative though complementary concepts of IO and IE.7 

Taking human capital as the main engine of development, they show tha t a more 
equal distribution of opportunity increases growth, while the opposite happens 
when inequality of effort raises. And their model does not rely in a particular 
channel (credit markets, accumulation of savings, land ownership, unobservable 
effort, political economy, etc.), but it just relies on the set of circumstances and 
the incentives to effort t ha t people have and the way both factors affect human 
capital accumulation and wages. Hence, we believe tha t this framework is a 
good start ing point to be used as benchmark to characterize, theoretically and 
empirically, the relationship between inequality, inequality of opportunities and 
growth. 

On the empirical side, the literature has progressed at a high pace during 
the last years despite tha t testing empirically the IO-IE hypothesis is difficult 
because the decomposition of overall inequality into the IO and IE components 
requires not only comparable measures of individual disposable income but also 
individual circumstances measured in a comparable and homogeneous way. In 
a first empirical a t tempt , Marrero and Rodriguez (2013), using refined da ta of 
the PSID database for 26 U.S. states in 1970, 1980 and 1990, and applying 
system-GMM and, as a mat ter of robustness, alternative pooled-OLS, long-run 
cross-sectional and fixed effects regressions, found robust evidence tha t inequal-
ity of effort is growth enhancing, while inequality due to differences in oppor-
tunities is growth deterring. We reproduce in the Appendix (Table 1) the main 
table of results in Marrero and Rodriguez (2013): under any specification and 
econometric approach considered, the impact of the IO component is signifi-

7 T h e closest m o d e l t o M a r r e r o a n d Rodr iguez (2014) is Mej ia and S t -P ie r re (2008). T h e y 
p roposed a s ta t ic m o d e l where all c i r cums tances are exogenous and t h e r e is no t rade-off 
be tween t h e average level of h u m a n cap i t a l and equa l i ty of oppo r tun i t y . 



cantly negative, while the impact of the IE component is significantly positive; 
moreover, t h e coefficient associated with IE is greater and more significant t h a n 
t h e one associated with overall inequality.8 T h e scat ter plots in Figures 1a-1c 
i l lustrate the es t imated coefficients of to ta l inequality, IE and IO in the Table. 
Condit ioning growth and t h e inequality variables on all o ther explanatory vari-
ables, the slopes are exactly the es t imated coefficients for the extended model: 
31.4, positive and significant for to ta l inequality; 93.8 for IE, greater and clearly 
more significant t h a n for to ta l inequality; and, -107.9 for IO, negative and also 
significant. These results indicate t h a t increasing IE by one s t andard deviation 
could raise decade growth between 2.3 and 4.1 percentage points depending on 
t h e me thod (the average decade growth in the 1970-2000 period was 20.2%), and 
between 209 and 834 real US$ per person (the average income in the 1970-2000 
period was 14,363 US$ per person). On the other hand, decreasing IO by one 
s t anda rd deviation could raise growth between 1.1 and 1.7 percentage points 
and s teady-s ta te income between 124 and 229 real US$ per person. 

This initial result for the case of the Uni ted States has been confirmed by 
posterior studies. Thus, Hsieh et al. (2013) while adopt ing a complete different 
approach have found t h a t changes in occupat ional barriers facing women and 
blacks potential ly explain 15 t o 20 percent of growth in US between 1960 and 
2008. In bo th cases, Marrero and Rodriguez (2013) and Hsieh et al. (2013), the 
impact of IO on growth is found t o be not only damaging bu t also quite signif-
icant. B radbury and Triest (2014) examine the relat ionship between inequal-
ity of oppor tun i ty and growth in a cross-section of U.S. "commuting zones", 
geographic areas representing aggregations of counties (which coincide with 
metropol i tan areas where they exist, and exhaust U.S. ter r i tory by also includ-
ing rural areas). Using the measures of absolute and relative intergenerat ional 
mobility in Che t ty et al. (2014a) as proxies of equality of opportuni ty, they 
show a strongly positive effect of absolute mobility on economic growth, while 
t h e impact of relative mobility is also positive bu t weaker. Interestingly, the 
effect on growth of overall inequality is generally indistinguishable from zero. 
Finally, Marrero et al. (2015) find again t h a t IO deters growth. T h e novelty 
here is t h a t using the IPUMS da tabase for the US states f rom 1960 t o 2010 and 
only two circumstances (race and gender), they measure IO in the acquisition 
not only of income, bu t also of educat ion and occupation, and the to ta l effect 
on growth is analyzed by quantiles. In th is respect, they find t h a t t h e negative 
impact of IO on growth is not equally d is t r ibuted because it is mainly concen-
t r a t e d a t the b o t t o m of t h e dis t r ibut ion (see Table 2 in the Appendix) . All these 
works focus on a single country, t h e Uni ted States, b u t Geoffrey (2015) focusing 
on the Brasilian municipios finds the same result, i.e. inequality of oppor tun i ty 

8 T h e d e p e n d e n t var iable is t h e g rowth r a t e of real pe r sona l income divided by t o t a l m idyea r 
p o p u l a t i o n in t h e en t i re decade . T h e e x p l a n a t o r y var iables are real per cap i t a lagged income, 
inequa l i ty indices ( t o t a l inequal i ty , IE and IO) , and a set of add i t i ona l cont ro l var iables , such as 
h u m a n capi ta l , i n d u s t r y mix , f a r m e m p l o y m e n t , welfare public e x p e n d i t u r e s , lag e m p l o y m e n t 
g r o w t h and fer t i l i ty r a t e . T i m e a n d regional-f ixed effects are also inc luded. 



harms growth. 
For a cross country setting we find only two studies. In the first one, Molina 

et al. (2013) making use of a measure of educational opportunities tha t incorpo-
rates inequality between circumstance groups, find tha t inequality of educational 
opportunities affects negatively development outcomes such as economic growth, 
institutional quality and infant mortality. In particular, their results support 
the prediction tha t agricultural endowments - specifically the relative abun-
dance land suitable for wheat to tha t suitable for sugarcane - predict unequal 
educational opportunities and this, in turn, predicts development outcomes. In 
the second one, Ferreira et al. (2014) construct two new databases consisting 
of 118 household surveys (of income and expenditure) and 134 Demographic 
and Health Surveys to examine whether IO has a negative effect on subsequent 
growth. They find tha t while overall income inequality is generally negatively 
associated with growth in the household survey sample, there is no evidence 
tha t this is due to the IO component. In the DHS sample, both overall wealth 
inequality and IO have a negative effect on growth in some of their preferred 
specifications, but the results are not robust t o relatively minor changes. Trying 
to understand these results, they comment on the possibility of having substan-
tial amounts of inequality of opportunity contaminating the residual component 
(the IE component) due to omitted circumstances. Because observing all indi-
vidual circumstances is not plausible, empirical research on this topic has to 
deal with this problem. We will come back to this issue later (Section 4). 

With all these models and empirical works in mind, we sketched the model 
in Marrero and Rodriguez (2014) in the next section, and developed an origi-
nal empirical exercise to measure the impact of inequality of opportunity and 
inequality of effort on growth in Section 4. 

3 Inequality, inequal i ty of opportun i ty and growth: 
a basic mode l of h u m a n capital 

In this section, based on Marrero and Rodriguez (2014), we take human capi-
tal as the main engine of development and present an overlapping generations 
economy with heterogeneous agents to characterize the relationship between 
economic performance, human capital and the different types of inequality, in-
equality of opportunity and inequality of (pure) effort. 

The framework is a small, open economy, with perfect competitive markets, 
inhabited by a continuum of dynasties, each one indexed by i ≡ [0, 1]. Time t 
is discrete and each dynasty i consists of a common individual who lives two 
periods, childhood and adulthood. During adulthood, the individual gives bir th 
t o another individual so the overall population remains constant over time. 



3.1 Technology 
A single homogenous good, y, is produced every period according to the neo-
classical production function 

(1) 

using physical capital, kt, and efficient units of labor, where lt is raw 
labor (normalized to one) and 

population, , which can be proxy by a function of the average 

years of schooling in the economy, (Barro and Lee, 2013), 

(2) 

where can be interpreted as the quality of ht (Psacharopoulos, 1994). The 
Arrow-neutral technological term At is assumed to grow at a constant rate 

The small open economy has unrestricted international borrowing and lend-
ing, thus the real interest rate is exogenous and equal to the stat ionary world 
interest rate ,9 Since producers operate in a perfectly competitive environment, 

determines the constant ratio, 

(3) 

and the wage per unit of human capital (or effective labor) is given by, 

(4) 

which increases with At and decreases with 10 Thus, given At and , real per 
capita income is fully determined by the dynamics of average human capital 
[plugging (3) into (1)]: 

• (5) 

3.2 Preferences 

Individuals show warm-glow preferences, which depend positively on consump-
tion, ct, and bequests devoted to offprings, xt, and negatively on exerted effort, 
e t , during adulthood 

(6) 
9 T h e choice of a smal l open economy simplif ies t h e m o d e l and is based on t h e fac t t h a t 

in te res t r a t e s do no t change s ignif icant ly in t h e course of g rowth (Galor and Ts idon , 1997). 
1 0 W e assume t h a t At grows at a cons tan t exogenous r a t e , b u t do not consider t h e presence 

of global technologica l ex terna l i t ies , which would requi re At t o b e a f u n c t i o n of h t ( B e n a b o u , 
1996; Galor and Ts idon , 1997). T h i s a s s u m p t i o n is no t needed t o o b t a i n t h e m a i n resu l t s of 
t h e p a p e r . 

is the average human capital of the working 



Without loss of generality, we assume tha t consumption during childhood is 
included in the consumption of the parents (Benabou, 2000), is a pa-
rameter of relative preferences between ct and xt, and is 
a normalization factor. Labor is inelastically supplied. Effort is a non-monetary 
factor tha t generates disutility, but is needed to accumulate human capital 
(Aghion and Bolton, 1997; Roemer, 1998), with so tha t the marginal 
disutility of effort is increasing. Finally, the cost of effort is dynasty-
specific (Niehues and Peichl, 2014) but independent of any factor in the economy 
(this fact will allow us to interpret this parameter as a proxy of pure effort or 
free-will, see below). 

3.3 H u m a n capital, c ircumstances and wages 
As for the aggregate economy, we consider tha t human capital at the dynasty 
level is one-to-one related with the average years of schooling, i.e., 

We assume tha t human capital is accumulated according to a 
convex process tha t depends on two non-purchasable but complementary factors 
(Sen, 1980; Roemer, 1993): circumstances, which are generally associated 
with factors beyond the individual's control but affect their actions (Roemer, 
1993; Fleurbaey, 2008) and effort, et(i), which is associated with factors within 
personal responsibility, 

, or equivalently (7) 

(8) 

where denotes the relative importance of personal circumstances with respect 
t o effort in determining human capital. Hence, it proxies the (lack) of meri-
tocracy in the economy (Lucas, 1995), the higher , the greater the degree of 
nepotism. 

The set of circumstances is related with three types of factors: factors totally 
exogenous to the individual, such as race, gender, the quality of institutions 
and level of corruption (or rent-seeking) in his country during childhood and 
adulthood, etc., which, by simplicity, are all grouped in a(i); home externalities 
generated by parental human capital, (Galor and Tsidon, 1997); and 
the bequest devoted to the quality of the offpring's education, xt-1(i) (Card 
and Krueger, 1992; Glomm and Ravikumar, 1992).11 Following Roemer (1998), 

can be expressed as a composite index of these three components:1 2 

(9) 
1 1 Scholars have extensively shown t h a t p a r e n t a l educa t i on and resources devo ted to t h e 

of fspr ing ' s educa t i on have signif icant effects on t h e ind iv idua l ' s h u m a n capi ta l , while school 
charac te r i s t i cs have re la t ively l i t t le i m p o r t a n c e in d e t e r m i n i n g ind iv idua l ach ievement (Cole-
m a n et al., 1966; H a n u s h e k , 1996). W e i n t e r p r e t e here t h a t ht-1 crea tes a b e t t e r e n v i r o n m e n t 
for t h e a c c u m u l a t i o n of h u m a n cap i t a l (Galor and Ts idon , 1997), while Xt -1 favors t h e beques t 
t o t h e offspr ing in t h e fo rm of qual i ty of schooling. 

1 2 B e c a u s e inborn abi l i ty or t a len t is less t h a n pe r fec t ly cor re la ted be tween genera t ions , 
a m o d e l t h a t explici t ly mode l s how it evolves in t h e d y n a s t y over t i m e would b e requ i red 
(Hasler a n d R o d r i g u e z - M o r a , 2000). A n o t h e r source of inequa l i ty b e y o n d t h e scope of th i s 



Given , individuals work during their adulthood (supplying one unit of 
labor inelastically) and earn labor income, 

(10) 

Therefore, the ult imate sources of heterogeneity come from differences in 
and the initial level of parental human capital Following 

Benabou (1996), we assume tha t follow mean-invariant log-normal 
independent distributions:13 

(11) 

(12) 

(13) 

In this manner, have constant means equal to and tha t 
are independent of the corresponding variances. Moreover, the variance term 
is closely related to the class of relative inequality indices consistent with the 
Lorenz curve (Cowell, 2009), such as the Gini or Mean Logarithmic Deviation 
(MLD). In fact, the MLD index, T0 , is exactly half the variance under log-
normality.14 Accordingly, we relates inequality of opportunity with and 

, while inequality of pure effort is associated with (recall t ha t is 
assumed to be independent of any factor in the economy, in particular of the 
set of circumstances). 

3.4 Solving the model 

Each individual takes as given and maximizes (6) subject t o 

(14) 

p a p e r is luck (Lefranc et al., 2009). Me j ía and S t -P i e r r e (2008) consider t h e whole set of 0(i) 
as exogenous . 

1 3 T W O r easons ju s t i fy t h e use of t h e lognorma l d i s t r ibu t ion . F i r s t , th i s d i s t r i bu t ion c a p t u r e s 
r ea sonab ly well t h e nega t ive skewness of i ncome d i s t r ibu t ions in p rac t ice . Second, t h e p r o d u c t 
of i n d e p e n d e n t n o r m a l d i s t r i bu t ions converges t o a l ognorma l ( G i b r a t , 1957). T h u s , we can 
view income as t h e p r o d u c t of mul t ip l e fac tors . 

1 4 T h e M L D index has a p a t h - i n d e p e n d e n t add i t ive decompos i t ion (Foster and Shneyerov, 
2000) and , for th i s reason , it is t h e inequa l i ty index used mos t in t h e empi r ica l l i t e r a tu re on 
inequa l i ty of o p p o r t u n i t y (i.e., see Fer re i ra and Gignoux , 2011 or M a r r e r o and Rodr iguez , 
2012). 



For simplicity, t ime subscript is omitted from now on whenever it is not strictly 
necessary. We obtain conditions for all endogenous variables in the model:15 

(15) 

(16) 

(17) 

(18) 

(19) 

Three comments are in order. First, effort depends on aspects of the aggre-
gate economy, w, which are common to all individuals but country-specific, and 
on dynasty-specific characteristics, 0 ( i ) and Second, the parameter 
affects personal effort but it is independent of circumstances. In this manner, 
the parameter can be interpreted as pure effort or free-will (Roemer, 1998; 
Fleurbaey, 2008), t ha t is, the part of total effort not influenced by individual 
circumstances. Third, circumstances affect human capital and wages through a 
direct channel (the return-to-effort in (7)), but also by an indirect channel 
through its impact on total effort, given by the term in (17). 

3.5 H u m a n capital dynamics 

Using (16), we can rewrite 0t(i) in terms of and derive a dynamic equa-
tion for 

, (20) 

, 

, 

where is and, because 
is strictly increasing and strictly concave in (marginal human capital 
is decreasing with parental human capital). It depends also on dynasty char-
acteristics and , the real wage w and all other parameters of the 

1 5 T h e p rob lem is solved in two s teps . F i r s t , t ak ing as given, u t i l i ty is m a x i m i z e d s u b j e c t 
t o (14) and (10). T h e resu l t ing express ions , (15) and (16), a re s u b s t i t u t e d in (10) t o o b t a i n 
t h e indi rec t u t i l i ty f u n c t i o n which is max imized , in a second s tep , w i th respec t t o 



economy. Strictly concavity is always fulfilled, hence existence and uniqueness 
of steady-state is guaranteed by solving the fixed point 

(21) 

which is globally stable. 
Taking logs in (20), it is easy to show tha t follows a log-normal dis-

tr ibution for all t, In (or equivalently, h(i) follows a nor-

mal distribution for all t), with where recall t ha t 

is the average years of schooling in 

would be our proxy of the inequality of wages and human capital, i.e., 

Now, we characterize the dynamics of the average years of schooling, ht, and 
of the variance First, taking logs and expectations in (20), we obtain 

(22) 

where (which is always positive), and 
which strongly depends on the meritocracy of the economy It is worth 
noting tha t bh can be interpreted as the elasticity of intergenerational mobility in 
average years of schooling (or alternatively in human capital) for an extended 
version of the canonical model.16 Thus, the relationship between bh and the 
level of meritocracy is evident: given a society with perfect inter-
generational mobility, i.e., is a pure meritocratic society, i.e., 

Moreover, the strict concavity of the function (20) is equivalent 
t o which is fully consistent with the empirical evidence found in the 
related literature (Corak, 2013; Bishop et al., 2014). This equivalence provides 
confidence about the results set out next since they are based on the concavity 
of the function. Solving this equation at the steady-state, 
we have 

(23) 

Second, taking logs in (20), we can compute the variance and solve the 
resulting linear equation in first differences to characterize the dynamics of the 

1 6 T h e canonica l m o d e l (Ga l t on , 1869) is t h e regression m o d e l In 
where t h e coefficient is t h e so-called elast ic i ty of i n t e rgene ra t i ona l mobil i ty. 



second moment:1 7 

(24) 

which for the steady-state, when is 

(25) 

The result in (24) reproduces the classical decomposition of total (labor) income 
inequality, T 0 ( w t ) , into inequality of opportunity (represented by 
and inequality of (pure) effort (related to ) (Rufz-castillo, 2003). Thus, first, 
we are able to reproduce this important result of the inequality-of-opportunity 
literature in our macro framework; second, this decomposition will allow us to 
introduce into the model the intuition in Voitchovsky (2005), Bourguignon et 
al. (2007) and Marrero and Rodríguez (2013): inequality has distinct offsetting 
avenues tha t affect subsequent growth in different ways. 

3.6 Growth, human capital and inequality 

Now, we derive a growth equation tha t relates income growth with the different 
types of inequality. It will help us to understand the existing controversy about 
the inequality-growth relationship and to define the empirical strategy tha t we 
will follow in the next section. 

Let be the income growth rate and 
the change in the average years of schooling. Taking logs in (5), we obtain the 
relationship between 

(26) 

where recall tha t is the exogenous growth rate of At. 
Subt rac t ing ht-1 in the left and right hand sides of (22) and using the 

definitions of and , we obtain the expression 
for the change in the average years of schooling, 

• (27) 

1 7 T h e comple te p rocedure can be found in t h e A p p e n d i x A.1. in M a r r e r o and Rodr iguez 
(2014). 



Introducing this expression in (26) and taking logs in (5) to obtain the average 
years of schooling at period t — 1, we obtain the growth equation we are looking 
for: 

(28) 

where 

and A0 is normalized to 1. 
As it is typical in neoclassical growth models, equation (28) predicts condi-

tional convergence (i.e., the coefficient associated to ln y t - 1 is negative), with 
a speed of convergence coefficient tha t is inversely related to bh (the elastic-
ity of intergenerational mobility). In a cross-country analysis this makes a lot 
of sense because lack of convergence would be equivalent to lack of mobility 
between countries. More importantly, noting tha t are positive, we 
obtain our main result: the impact of inequality on growth depends on the type 
of inequality under consideration, negative for inequality of opportunity (i.e., 
T0(a)) and positive for inequality of pure effort (i.e., Their correspond-
ing short-term elasticities are respectively, while their accumulated 
long-term elasticities are and , respectively, which are 
higher because Thus, at the country level, the transmission of 
the the initial impacts of in growth depends crucially on the 
intergenerational mobility. 

Our model highlights tha t inequality of opportunity harms economic perfor-
mance, while inequality of pure effort enhances growth. This result comes from 
the properties of (20) and (21). On one hand, is strictly increasing and 
strictly concave with respect to and a(i), therefore, compensating for 
bad circumstances is growth enhancing since marginal returns to human capital 
are higher for those individuals who have less favorable circumstances. On the 
other hand, is decreasing and strictly convex with respect t o so re-
warding the free-will to exert effort would enhance growth because the marginal 
returns to human capital are now larger for those individuals with a lower aver-
sion to effort. This result is obtained without relying on any particular channel 
because assumptions on market imperfections, political economy, savings and 
the like are not imposed. Since the concepts of IO and IE encompass many dif-
ferent avenues through which inequality could affect growth (as proposed by the 
literature), this result provides a broader perspective to understand the existing 
ambiguous empirical relationship between overall inequality and economic per-
formance. It is also interesting to note tha t the concavity of the human capital 
accumulation function is endogenously obtained and the result holds for any 
distribution of (log-normality is assumed only to link the variance with 
the MLD index and for illustrative purposes). 

As said above, the lack of robustness regarding the impact of total inequality 
on growth is evident from (28). When estimating the typical equation of the 
empirical inequality-growth literature: 

(29) 



where I is an index of overall inequality, Z is an array of other controls and 
the subscript j refers to a country or region, now it is easy to understand tha t 
the impact of inequality on growth depends on which component, opportunity 
or pure effort, dominates the change of total inequality. For this reason, when 
the change in total inequality comes from a simultaneous variation in both 
components, the impact of total inequality on growth cannot 
be predicted a priory and it will strongly depend on the relative magnitude of 
their changes and their elasticities. For example, the degree of meritocracy is a 
parameter affecting both elasticities. If the degree of meritocracy is very high 

, then and and according to (28) the impact of 
inequality on growth will be always positive, while the opposite will happen 
when 

Another relevant implication for empirical studies when comparing equations 
(29) and (28) is tha t the set of controls included (or not included) in (29) could 
play an important role in the determination of the sign of If the controls in 
Z are more correlated with IO, then their inclusion in the regression together 
with I will cause tha t the coefficient of Z, , will capture the effect of inequality 
of opportunity, while the coefficient of I, , will bet ter capture the impact of 
the inequality-of-pure-effort component. The opposite would happen when Z 
is more correlated with pure effort inequality. In this case, the coefficient is 
expected to become more negative (or less positive) because now I behaves as a 
bet ter proxy of inequality of opportunity. In this respect, it is interesting to note 
tha t some empirical studies have found tha t the effect of income inequality on 
growth is sensitive to the inclusion of alternative explanatory variables (Birdsall 
et al., 1995). Furthermore, the impact of initial land inequality, which captures 
more closely opportunity than income, on growth is negative and robust to 
the introduction of different explicative variables (Deininger and Squire, 1998). 
These ideas are used in the next section to propose an alternative empirical 
strategy to estimate the impact of the different concepts of inequality on growth. 

4 Inequality, inequal i ty of opportun i ty and growth: 
a cross-country empirical analysis 

Estimating the equation in (28) is difficult because it requires to decompose total 
inequality into inequality of opportunity and inequality of (pure) effort. In this 
respect, Marrero and Rodriguez (2013) for a panel of U.S. States and Ferreira et 
al. (2014) for a panel of countries are the most prominent exceptions. The main 
problem with Marrero and Rodriguez (2013) is tha t they used refined data of 
the PSID database for 26 states in the 1970s, 1980s and 1990s to have enough 
information to estimate IO. In spite of this, the smallness of their survey samples 
makes IO estimates vulnerable t o sampling error. The failure of Ferreira et al. 
(2014) to find robust support for the main hypothesized relationship, inequality 
of opportunity harms growth, might be reflecting, as highlighted by Bradbury 
and Triest (2014), the very spotty set of circumstance variables they eke out of 



their income and expendi ture survey sample and their demographic and heal th 
survey sample. Of course, it could also reflect t h a t t h e relationships es t imated 
by Marrero and Rodriguez (2013) do not apply across nat ions with different 
levels of development and inst i tut ional backdrops. 

To elucidate th is impor tan t issue, we propose next an al ternat ive empirical 
s t ra tegy t o es t imate the relat ionship between growth and the components of 
overall inequality based on the theory developed in t h e previous section. 

4.1 T h e s trategy 
First , we consider a large da tabase of inequality indices with a big cross-section 
dimension. In part icular , we combine the Gini coefficients from the UN-WIID2 
and Povcal-Net da tabases as in Lopez and Serven (2012). Following Dollar and 
Kraay (2002) and Serven and Marrero (2014), the existing heterogeneity of Gini 
coefficients within the da tabases is corrected. For robustness, we also consider 
t h e (market) Gini coefficients in the Standardized Income Inequali ty Da tabase 
(SWIID) (Solt, 2009). 

Second, we define a set of variables, X , t ha t , according t o the theory, can 
proxy circumstances a t the aggregate level. We consider the following variables: 
i. parenta l background, proxy by the 20-years lag of h u m a n capital (HC) ; ii. 
oppor tun i ty for women to accumulate h u m a n capital, measured by the country 
fertility ra te ( f e r t i l i t y ) ; iii. t he existence of ethnic-linguistic tensions (ethnic); 
iv. degree of religious tensions (religion); v. level of nepot ism and rent-seeking 
proxy by an index of corrupt ion t h a t measures t h e capacity of people t o assume 
posit ions of power th rough pa t ronage ra ther t h a n effort and ability (corruption), 
and an index of mil i tary in power t h a t es t imates the presence of mil i tary in 
government positions (mi l i tary ) ; vi. quali ty of ins t i tu t ions proxy by an index 
of democrat ic accountabil i ty t h a t measures how responsive government is t o its 
people (democracy). For human capital, we use the h u m a n capital index recently 
developed in the P W T 8 . 0 , which is based on the average years of schooling 
corrected by its quality (using informat ion f rom Bar ro and Lee, 2013); the 
fertility ra tes come f rom the World Bank database; while all other variables 
come f rom t h e the Political Risk Module of the Internat ional Count ry Risk 
Database . 

Once this set of variables has been defined, we adap t the s t ra tegy proposed 
by Ferreira and Gignoux (2011) t o our case. Making use of micro da ta , these 
au thors run an OLS regression t o es t imate individual income as a funct ion of 
circumstances and then use the fitted par t t o proxy inequality of oppor tun i ty 
(actually a lower bound of inequality of oppor tuni ty) . To adap t this proposal t o 
cross-country aggregate da ta , we run an OLS regression between to ta l inequality 
(Gini coefficient) and the set of variables X as follows: 

(30) 

At the country-level, t he fitted par t , , would be taken as a proxy 
of inequality of opportuni ty, while the OLS residual, , would be the residual 



part of inequality. This residual picks up the inequality-of-effort component, 
although it is contaminated by inequality of opportunity due to unobserved 
circumstances and luck. For this reason, the interpretation of the sign and 
significance of its coefficient must be done with caution. 

After decomposing the Gini coefficient in its fitted (IO) and residual (referred 
here as IE by simplicity) components, we run the following four sequential re-
gressions: 

Equation (31) will be our regression of reference. Equations (32) and (33) 
are actually alternative versions of (29), while equation (34) is a particular 
version of (28). According to the theory developed in the previous section, the 
relationships between the different estimates of p should be the following: 

(31) 

(32) 

(33) 

(34) 

R1. The sign and significance of the coefficients of overall inequality, p1 1 , 
p12 and p1 3 , are not determined a priory because they depend on the control 
specified in the regression. The sign of the coefficient p11 depends on which 
component, opportunity or effort, drives the Gini index. If Z = IO we should 
find tha t and desirable since the Gini coefficient now get 
closer to inequality of effort. On the contrary, if Z = IE we should observe tha t 

and desirable because in this case the Gini index should now 
proxy inequality of opportunity. 

R2. The coefficients p21 and P22 must be negative since they are capturing 
the (lower bound) inequality of opportunity component. 

R3. The coefficients p31 and P32 should be positive but, as commented, this 
component is actually a residual (contaminated by some unobserved inequality 
of opportunity), hence we only expect tha t they are higher tha t the correspond-
ing coefficients of the aggregate Gini, p1 1 . 

4.2 Resul ts 
In Table 3 we present the estimates of equation (30) using the entire sample. 
We want to decomposed overall inequality into inequality of opportunity and 
inequality of effort according to the variables included in X so we do not include 
regional nor t ime dummies, as in Ferreira and Gignoux (2011). We run three 
versions of the regression (30) and find tha t the results are robust. In the first 
model we only consider the variables of the Political Risk Module (corruption, 
military, democracy, ethnic and religion). In the second model we introduce 
fertility; and in the last model we also include the 20-years lagged level of 
human capital. As expected, we observe tha t a higher average of parental 
human capital reduces overall inequality, while more corruption, more military 
in power and higher rates of fertility increase total inequality. The literature has 
found tha t ethnic-linguistic fractionalization is bad for growth, while religious 



fractionalization enhances growth (Alesina et al, 2003). In a similar manner, we 
find different effects for these two types of tensions, ethnic-linguistic tensions 
have no significant effects on inequality, while religious tensions reduce overall 
inequality. The quality of democracy has no significant influence on inequality. 

The t ime index t in equation (28) refers to a generation so t — 1 applies to the 
parental era. For this long-run analysis, and for da ta availability, we consider 
an interval of 20 years, so setting the initial period in 1990 the growth rate is 
measured between 1990 and 2010. Da ta availability restricts the final sample 
to a cross-country section of 68 observations. All explicative variables in the 
regressions (31)-(34) are dated at 1990. However, notice tha t the average of 
human capital necessary to estimate IO at 1990 in the regression (30) dates at 
1970 which restricts our initial sample. 

Table 4a shows long-run estimated results of equations (31)-(34) for our 
cross-section. The left panel only includes the explicative variables in (31)-
(34), while the right panel includes also regional dummies. We observe tha t 
results are robust to both specifications and they are in all cases consistent with 
prediction from the theory (the R1, R2 and R3 predictions exposed above). To 
check tha t our results do not rely fundamentally on the set of regressors in (30), 
we disconsider the lag of human capital from the regression (30). We observe in 
Table 4b tha t nothing relevant changes when this explicative factor is not taken 
into account. 

For illustrative purposes, Figures 2a-2c show the main intuition of our results 
(they are similar to those presented from Marrero and Rodriguez, 2013, using 
a totally different approach). They show the different scatter plots between 
growth and the alternative measures of inequality (after adjust ing by t ime and 
regional dummies and initial log of per capita GDP). The first scatter plot relates 
growth with initial total inequality and its relationship is slightly positive but 
clearly non-significant. Figure 2b shows how the relationship with our measure 
of inequality of opportunity is clearly negative, while the third scatter plot 
relates growth with initial residual inequality and finds a positive slope. 

In order to increase the number of observations, we reduce the interval 
of t ime to calculate the growth rates and construct a panel of data . First, 
we consider intervals of 10 years, so we increase the number of observations 
to 145 (2 waves in most cases). Table 5 shows the estimates under alter-
native econometric approaches: pool-OLS (first panel); fixed effects (second 
panel); and G2SLS to correct for potential endogeneity problems (Balestra and 
Varadharajan-Krishnakumar, 1987). We find again tha t the empirical results 
are consistent with the expectations from the theory. 

Finally, we check whether our long-run (10 and 20 years interval) analysis 
applies also to a 5-years interval, mid-term growth model (as in Forbes, 2000). In 
this case, the t ime series dimension increases to 358 observations and hence more 
sophisticated econometric approaches to correct for endogeneity can be applied, 
such as the system-GMM technique developed by Blundell and Bond (1998). 
The results for pooled-OLS and system-GMM shown in Table 6 conclude, once 
again, tha t the initial inequality-of-opportunity component exerts a negative 
and significant effect on subsequent growth. 



5 Conclus ions 
To be done ... 
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APPENDIX: Tables and Figures 

Inequality... of Opportunity and Economic Performance 
Gustavo A. Marrero and Juan G. Rodriguez 

Table 1.a. Growth, inequality and inequality of opportunity (Theil 0) 
Source: Marrero and Rodriguez (JED, 2013) 

T H E I L 
(pooled-OLS) 

T H E I L + I O 
(pooled-OLS) 

T H E I L + IO /THEIL 
(pooled-OLS) 

IE + IO 
(pooled-OLS) 

IE + IO (long-run, 
cross-section OLS) 

T H E I L 
(pooled-OLS) 

T H E I L + I O 
(pooled-OLS) 

T H E I L + IO /THEIL 
(pooled-OLS) 

IE + IO 
(pooled-OLS) 

IE + IO (long-run, 
cross-section OLS) 

Small Base Small Base Small Base Small Base Small Base 
Intercept 52.01*** 

(7.77) 
131.10*** 

(4.05) 
50.372*** 

(7.43) 
91.688*** 

(2.80) 
54.261*** 

(8.18) 
118.25*** 

(3.77) 
50.372*** 

(7.43) 
91.688*** 

(2.80) 
132.01*** 

(6.24) 
54.07 

(0.583) 
Total inequality 
(Theil 0) 

14.778* 
(1.34) 

31.388*** 
(3.17) 

72.152*** 
(2.66) 

93.775*** 
(4.47) 

31.579*** 
(2.80) 

42.413*** -- --

----

Inequality of returns to 
Effort (IE) 

-- --

----
--

--
72.152*** 93.775*** 

(4.47) 
64.660 
(0:62) (2.46) 

Inequality of 
Opportunity (IO) 

--

--
-178.02** 
(-1.84) 

-201.71*** -3.26 -14.69* 

(-1.48) 

-11.68** 
(-1.65) 

-105.87* 
(-1.50) 

-107.93*** (-2.48) -148.37** 
(-1.89) 

-277.87** 
(-2.37) 

Income lag -0.006*** 
(-6.22) 

-0.005*** 
(-6.78) 

-0.006*** 
(-6.66) 

-0.005*** 
(-6.91) 

-0.006*** 
(-6.72) 

-0.005*** 
(-6.91) 

-0.006*** 
(-6.66) 

-0.005*** 
(-6.91) 

-0.0056* 
(-1.43) 

-0.0132*** 
(-6.94) 

High school (% total 
graduated) 

-0.229 
(-1.07) 

-0.418* 
(-1.40) 

-0.075 
(-0.38) 

-0.244 
(-0.87) 

-0.132 
(-0.66) 

-0.367 
(-1.25) 

-0.075 
(-0.38) 

-0.244 
(-0.87) 

-0.3989 
(0.25) 

0.935 
(1.08) 

College (% total 
graduated) 

2 374*** 
(5.46) 

1 976*** 
(6.35) 

2.075*** 
(5.49) 

1.950*** 

(6.05) 
2.222*** 

(5.85) 
1.976*** 

(6.50) 
2.075*** 

(5.50) 

1.950*** 
(6.06) 

5.025 
(2.74) 

10.800*** 
(7.02) 

Farm population 
(% total) 

---16.526 
(-1.11) 

--
-24.420* 
(-1.58) 

---24.671 
(-1.44) 

---24.420* 
(-1.58) 

--39.950 
(1.08) 

Mining empl. 
(% nonagric.) 

---88.447 
(-1.07) 

--
-77.460 
(-1.04) 

---96.190 
(-1.18) 

--
-77.460 
(-1.04) 

---266.630 
(-1.23) 

Construction empl. 
(% nonagric.) 

--162.600*** 
(-2.70) 

--
-44.217 
(-0.69) 

---110.360* 
(-1.57) 

---44.217 
(-0.69) 

---407.180 
(-1.26) 

Manufact. empl. 
(% nonagric.) 

---45.034* 
(-1.58) 

--
-11.616 
(-0.40) 

---34.574 
(-1.23) 

--
-11.616 
(-0.40) 

--106.390* 
(1.49) 

Transp. & Pub. Util. 
empl. (% nonagric.) 

--52.847 
(0.86) 

--
141.86** 

(1.92) 
--86.176 

(1.19) 

--
141.860** 

(1.92) 
--581.320** 

(1.97) 
Fin. Ins. & real Estate 
empl. (% nonagric.) 

---121.67 
(-1.27) 

--
-90.532 
(-0.96) 

---121.320* 
(-1.26) 

--
-90.532 
(-0.96) 

---228.69** 
(-1.89) 

Government empl. 
(% nonagric.) 

---43.299 
(-1.19) 

--
-17.474 
(-0.48) 

---34.466 
(-0.97) 

--
-17.474 
(-0.48) 

---195.96** 
(-2.81) 

Change nonagric. 
empl. previous decade ---

-0.0697 
(-1.07) 

--
-0.1010* 
(-1.56) 

---0.0769 
(-1.11) 

---0.101* 
(-1.56) 

--0.149 
(0.44) 

Welfare exp. 
(% personal income) 

--0.216 
(0.20) 

--
0.647 
(0.60) 

--0.670 
(0.56) 

--
0.647 
(0.60) 

--3.022 
(1.08) 

Fertility rate 
---0.380*** 

(-4.54) 

--
-0.376*** 

(-4.36) 
---0.362*** 

(-4.14) 
----0.376*** 

(-4.36) 
---0.218 

(-1.04) 

Population age 65 or 
above (% total) 

0.443 
(1.08) 

--0.0019 
(0.01) 

--0.156 
(0.41) 

--
0.0019 
(0.01) 

---1.266* 
(-1.47) 

--

Population in 
Metropolitan area (%) 

0.146*** 
(3.18) 

--
0.133*** 

(3.21) 
--0.140*** 

(3.35) 

--
0.133*** 

(3.21) 
---0.243 

(-1.23) 

--

Temporal Dummy: 
Decade 80 

1.505 
(0.67) 

-5.026* 
(-1.74) 

1.071 
(0.46) 

-5.863** 
(-2.15) 

1.159 
(0.51) 

-5.027** 
(-1.76) 

1.071 
(0.46) 

-5.863** 
(-2.15) 

--

--

Temporal Dummy: 
Decade 90 

5.860** 
(2.31) 

-4.380 
(-0.87) 

4.047* 
(1.33) 

-6.403* 
(-1.36) 

4.845 
(1.75) 

-4.760 
(-0.94) 

4.046 
(1.33) 

-6.403* 
(-1.36) 

----

Regional dummy: 
South 

-6.663*** 
(-3.81) 

-0.403 
(-0.12) 

-3.537 
(-1.24) 

3.563 
(1.06) 

-4.559** 
(-1.79) 

1.175 
(0.33) 

-3.537 
(-1.24) 

3.563 
(1.06) 

-12.468* 
(-1.66) 

17.306 
(-1.03) 

Regional dummy: 
Midwest 

-1.763 
(-0.79) 

1.647 
(0.85) 

-1.906 
(-0.88) 

2.765 
(1.30) 

-1.854 
(-0.84) 

2.195 
(1.00) 

-1.906 
(-0.88) 

2.765 
(1.30) 

-14.01*** 
(2.70) 

-6.6509 
(-2.09) 

Regional dummy: 
West 

-5.696*** 
(-2.76) 

0.961 
(0.45) 

-6.533*** 
(-2.94) 

0.825 
(0.43) 

-6.295*** 
(-3.03) 

0.752 
(0.36) 

-6.533*** 
(-2.93) 

0.825 
(0.43) 

-21.92*** 
(-2.79) 

-26.555*** 
(-3.09) 

R2 0.4366 0.6013 0.4784 0.6409 0.4605 0.6125 0.4784 0.6409 0.6945 0.8954 
Num. Observ. 78 78 78 78 78 78 78 78 26 26 
Cross-sections included: 26; Total pool (balanced): 78; t-statistics in parenthesis. 
(*) significant at the 10% level; (**) significant at the 5% level; (***) significant at the 1% level (one-sided test). 



105.5 2  (0.00 )  51.67(0.00 ) 

Table 1.b. Growth, IO and IE: alternative econometric methods 
Source: Marrero and Rodriguez (JED, 2013). 

FE Panel R e g r e s s i o n RE Panel R e g r e s s i o n System G M M 

Small Base Small Base Small Base 
Intercept 46.886*** 

(4.56) 
137.612** 

(1.91) 
44.8564*** 

(9.53) 
109.468*** 

(4.91) 
352.135*** 

(3.73) 
594.732*** 

(5.16) 
Inequality of returns to 
Effort (IE) 

72.026*** 
(3.81) 

52.455*** 
(3.01) 

77.725*** 
(3.68) 

77.939*** 
(4.07) 

50.289** 
(1.92) 

54.868*** 
(2.66) 

Inequality of Opportunity 
(IO) 

-97.370** 
(-2.01) 

-87.462*** 
(-2.76) 

-117.624** 
(-2.10) 

-85.130** 
(-1.97) 

-107.092** 
(-1.90) 

-69.933** 
(-2.05) 

Income lag -0.0148*** 
(-10.11) 

-0.0109*** 
(-11.16) 

-0.0047*** 
(-7.04) 

-0.0048*** 
(-6.90) 

0.6209*** 
(5.55) 

0.4362*** 
(3.53) 

High school (% total 
graduated) 

0.484** 
(2.08) 

-0.383 
(-0.98) 

-0.208** 
(-2.24) 

-0.329*** 
(-2.58) 

-0.110 
(-1.02) 

-0.152 
(-0.92) 

College (% total 
graduated) 

6.099*** 
(7.73) 

5.034*** 
(5.72) 

1.566*** 
(7.12) 

1.815*** 
(5.42) 

0.881*** 
(3.24) 

1.445*** 

(3.91) 

Farm population 
(% total) 

-
45.626 
(0.38) 

-
-18.797 
(-0.89) 

-
-44.568** 

(-1.75) 
Mining empl. 
(% nonagric.) 

-
-78.579 
(-0.75) 

-
-94.818 
(-1.25) 

-
-128.277** 

(-2.12) 
Construction empl. 
(% nonagric.) 

-
-163.587* 

(-1.53) 
-

-67.085 
(-1.09) 

-
-101.598* 

(-1.35) 
Manufact. empl. 
(% nonagric.) -

-78.958 
(-1.02) -

-28.703 
(-1.18) -

-49.722** 
(-2.23) 

Transp. & Pub. Util. 
empl. (% nonagric.) 

-
344.277* 

(1.65) 
-

94.809 
(1.14) 

-
91.652 
(1.07) 

Fin. Inst. & real Estate 
empl. (% nonagric.) -

-580.218*** 
(-2.44) 

-
-131.678 * 

(-1.41) 
-

-182.244 ** 
(-1.95) 

Government empl. 
(% nonagric.) -

40.357 
(0.48) -

-25.463 
(-0.65) -

-31.452 
(-0.88) 

Change nonagric. empl. 
previous decade 

-
0.014 
(0.25) 

-
-0.097** 

(-1.75) 
-

-0.127*** 
(-2.44) 

Welfare exp. 
(% personal income) 

-
1.398 

(0.83) 
-

-0.012 
(-0.01) 

-
-0.815 
(-0.72) 

Fertility rate 
-

-0.259** 
(-1.95) 

-
-0.341*** 

(-5.38) 
-

-0.379*** 
(-4.46) 

Population age 65 or 
above (% total) 

2.162** 
(2.04) 

-
0.169 
(0.65) 

-
0.075 
(0.34) 

-

Population in 
Metropolitan area (%) 

0.204 
(1.15) -

0.118*** 
(3.07) -

0.097** 
(1.61) 

-

Temporal Dummy: 
Decade 80 

-13.312 *** 
(-3.06) 

-5.743 
(-1.01) 

2.620* 
(1.30) 

-4.035** 
(-1.80) 

3.575** 
(2.23) 

-4.801** 
(-1.82) 

Temporal Dummy: 
Decade 90 

-10.120* 
(-1.46) 

1.105 
(0.12) 

4.917** 
(2.17) 

-3.851 
(-1.29) 

5.219*** 
(2.75) 

-5.713** 
(-1.73) 

Tests1 

F-test 9.32 (0.00) 136.80 (0.00) - - - -

Breusch-Pagan test - - 1.53 (0.22) 0.74 (0.39) - -

Hausman test - - - -

m l test - - - - -2.62 (0.01) -2.20 (0.03) 
Sargan test - - - - 26.07 (0.00) 30.33 (0.00) 
Hansen test - - - - 14.04 (0.05) 15.47 (0.03) 
Cross-sections included: 26; Total pool (balanced): 78; t-statistics in parenthesis. 
(*) significant at the 10% level; (**) significant at the 5% level; (* * *) significant at the 1% level (one-sided test). 
FE and RE regressions: robust cluster standard errors; System (MM: robust one step. 
(1) p-values in parenthesis. 



Table 2. Impact of inequality and IO on growth by quantiles in the US (1960-2010) 
(System-GMM estimates) 

Source: Marrero, Rodriguez and Van der Weide (2015). 

MLD + IO 

p05 p10 p25 p50 p75 p90 p95 p99 

Inequa l i t y 0.403** 

(2.59) 

0.265** 

(2.64) 

0.163** 

(2.44) 

0 .174*** 

(3.32) 

0 .161*** 

(3.63) 

0.0913** 

(2.30) 

0.0522 

(1.31) 

0.126* 

(1.90) 

IO (lnc_Race) -1 .204*** 

(-3.73) 

-0 .916*** 

(-4.13) 

-0 .430*** 

(-2.74) 

-0.267** 

(-2.55) 

-0.147 

(-1.48) 

0.0393 

(0.45) 

0,135 

(1.47) 

0.0549 

(0.53) 

Hansen (p) 0.349 0.334 0.333 0.288 0.391 0,457 0,322 0.375 

Inequa l i t y 0.347** 

(2.48) 

0.195* 

(1.88) 

0.123* 

(1.95) 

0 .165*** 

(3.45) 

0 .176*** 

(4.08) 

0.104** 

(2.49) 

0.0732 

(1.51) 

0.148* 

(1.89) 

IO (lnc_Race & Sex) - 1 171*** 

(-3.80) 

-0 .777*** 

(-3.36) 

-0.349** 

(-2.23) 

-0,283** 

(-2.56) 

-0.207** 

(-2.18) 

-0.00485 

(-0.05) 

0.0778 

(0.70) 

-0.00157 

(-0.01) 

Hansen (p) 0.374 0.345 0.286 0.288 0.370 0.450 0,342 0.337 

Inequa l i t y 0 .313*** 

(2.89) 

0.191** 

(2.34) 

0 .176*** 

(2.95) 

0.173** 

(2.60) 

0 .167*** 

(3.46) 

0 .109*** 

(2.98) 

0.0877* 

(1.92) 

0.128* 

(1.98) 

IO (Occ_Race) -8 .623*** 

(-4.45) 

-6 .470*** 

(-4.07) 

-3 .635*** 

(-3.12) 

-2.072** 

(-2.19) 

-1.302* 

(-1.69) 

-0.197 

(-0.39) 

0.172 

(0.28) 

0.320 

(0.37) 

Hansen (p) 0.367 0.305 0.209 0.228 0.383 0.407 0,339 0.300 

Inequa l i t y 0.236** 0.126 0.135** 0 .172*** 0 .166*** 0 .128*** 0 .108*** 0.164** Inequa l i t y 

(2.44) (1.64) (2.61) (3.04) (3.66) (3.88) (2.79) (2.33) 

IO (Occ_Race & Sex) -6 .214*** 

(-4.23) 

-4 .614*** 

(-3.03) 

-2.742** 

(-2.62) 

-1.941* 

(-1.98) 

-1.196 

(-1.59) 

-0.235 

(-0.55) 

0.0537 

(0.11) 

-0.169 

(-0.20) 

Hansen (p) 0.329 0.309 0.279 0.170 0.323 0.454 0,326 0.346 

Inequa l i t y 0.101 

(1.04) 

0.0232 

(0.38) 

0.0525 

(1.31) 

0.0946*** 

(3.23) 

0 .102*** 

(4.17) 

0.0974*** 

(4.14) 

0 .102*** 

(4.28) 

0 .144*** 

(3.74) 

IO (Drop_Race) -0.564** 

(-2.45) 

-0.467* 

(-1.96) 

-0.232 

(-1.48) 

-0.102 

(-0.73) 

0.00699 

(0.07) 

0.0826 

(0,82) 

0.110 

(1.07) 

0.197* 

(1.95) 

Hansen (p) 0.358 0.229 0.233 0.216 0.273 0.454 0,408 0.217 

Inequa l i t y 0.0474 

(0.50) 

0.0123 

(0.20) 

0.0544 

(1.33) 

0.0966*** 

(3.30) 

0 .106*** 

(3.99) 

0.0882*** 

(4.15) 

0.0915*** 

(3.39) 

0 .121*** 

(3.29) 

IO (Drop_Race & Sex) -0 .572*** 

(-3.20) 

-0.469** 

(-2.63) 

-0.256* 

(-1.96) 

-0.130 

(-1.19) 

-0.0192 

(-0.23) 

0.0490 

(0.71) 

0.0634 

(0.94) 

0.0975 

(1.37) 

Hansen (p) 0.351 0.317 0.307 0.301 0.290 0.411 0.331 0.214 

Inequa l i t y 0.0938 

(1.26) 

0.0333 

(0.54) 

0.0736* 

(1.95) 

0 .163*** 

(4.81) 

0 .175*** 

(5.06) 

0 .153*** 

(5.53) 

0 .151*** 

(4.42) 

0 .202*** 

(3.04) 

IO ( lmmob_Occ) -0 .174*** 

(-3.88) 

-0 .136*** 

(-3.07) 

-0 .109*** 

(-2.80) 

-0 .0811*** 

(-3.61) 

-0 .0585*** 

(-3.12) 

-0.0313* 

(-1,95) 

-0.0297 

(-1.47) 

-0.0454 

(-1.44) 

Hansen (p) 0.321 0.379 0.343 0.356 0.495 0.422 0.352 0.321 

Note : t statistics in parentheses, * p<0.10, * * p<0.05, * * * p<0.01. 

Other controls inc luded: lag of log GDP; populat ion>25 years w i t h at least a bachelor degree (%); people out of labor force (%); 

people be low 15 years (%); people above 65 years (%); people work ing in the agricultural sector (%) 



Table 3. Decomposition of the Gini coefficient 

t s t a t i s t i c s in pa ren theses 

S ign i f i cance : * p<0 .10 , ** p<0 .05 , *** p<0 .01 . 

(1) (2) (3) 

Corruption 0.0138*** 

(3.73) 

0 .0149*** 

(4.30) 

0 .0163*** 

(4.03) 

Military 0.0164*** 

(4.51) 

0 .00785** 

(2.10) 

0 .00795* 

(1.90) 

Democracy -0 .00610 

(-1.61) 

0 .000809 

(0.24) 

0 .00434 

(1.07) 

Ethnic 0 .00128 

(0.37) 

- 0 .00178 

(-0.57) 

-0 .00183 

(-0.53) 

Religion -0 .0166*** 

(-4.66) 

-0 .0219** * 

(-6.48) 

-0 .0242*** 

(-6.46) 

Fertility 0.0248*** 

(8.37) 

0 .0205*** 

(5.38) 

L4.HC -0 .0320*** 

(-2.77) 

_cons 0.371*** 

(14.76) 

0 .292*** 

(12.41) 

0 .359*** 

(9.79) 

N 
adj. R-sq 

480 

0 .179 

4 7 4 

0 .297 

4 0 0 

0 .328 



Table 4a. Impact of inequality and IO on growth (20 years: 1990-2010) 
(OLS; decomposition (3) of the Gini coefficient) 

(1) (2) (3) (4) (1) (2) (3) (4) 
Simple model Simple model (with reg. dummies) 

L4.ly -0.00146 
(-0.71) 

-0.00557* 
(-1.85) 

-0.00557* 
(-1.85) 

-0.00557* 
(-1.85) 

-0.00541 
(-1.16) 

-0.00939* 
(-1.77) 

-0.00939* 
(-1.77) 

-0.00939* 
(-1.77) 

L4. Gini -0.0288 
(-1.40) 

-0.00964 
(-0.46) 

-0.126*** 
(-3.01) 

-0.0296 
(-1.02) 

-0.0234 
(-0.81) 

-0.137*** 
(-2.78) 

L4. IO -0.117** 
(-2.59) 

-0.126*** 
(-3.01) 

-0.114** 
(-2.41) 

-0.137*** 
(-2.78) 

L4. Resid 0.117** 
(2.59) 

-0.00964 
(-0.46) 

0.114** 
(2.41) 

-0.0234 
(-0.81) 

_cons 0.0451* 
(1.87) 

0.120*** 
(2.85) 

0.120*** 
(2.85) 

0.120*** 
(2.85) 

0.0935** 
(2.08) 

0.170*** 
(2.84) 

0.170*** 
(2.84) 

0.170*** 
(2.84) 

N 68 68 68 68 68 68 68 68 
adj. R-sq 0.001 0.061 0.061 0.061 0.210 0.259 0.259 0.259 

Table 4b. Impact of inequality and IO on growth (20 years: 1990-2010) 
(OLS; decomposition (2) of the Gini coefficient) 

(1) (2) (3) (4) (1) (2) (3) (4) 
Simple model Simple model (with reg. dummies) 

L4. ly -0.00148 
(-0.74) 

-0.00560* -0.00560* 
(-1.76) (-1.76) 

-0.00560* 
(-1.76) 

-0.00523 -0.00874 -0.00874 -0.00874 
(-1.16) (-1.67) (-1.67) (-1.67) 

L4. Gini -0.0289 
(-1.41) 

-0.0104 
(-0.51) 

-0.134*** 
(-2.74) 

-0.0299 
(-1.04) 

-0.0248 
(-0.85) 

-0.131** 
(-2.49) 

L4. IO -0.123** 
(-2.40) 

-0.134*** 
(-2.74) 

-0.107** 
(-2.12) 

-0.131** 
(-2.49) 

L4. Resid 0.123** 
(2.40) 

-0.0104 
(-0.51) 

0.107** 
(2.12) 

-0.0248 
(-0.85) 

_cons 0.0453* 
(1.92) 

0.123** 
(2.65) 

0.123** 
(2.65) 

0.123** 
(2.65) 

0.0920** 
(2.11) 

0.162** 
(2.60) 

0.162** 
(2.60) 

0.162** 
(2.60) 

N 69 69 69 69 69 69 69 69 
adj. R-sq 0.002 0.064 0.064 0.064 0.211 0.251 0.251 0.251 



T
able 5. Im

pact of inequality and IO
 on grow

th (10 years: 1990-2000 &
 2000-2010) 

(PO
O

L
-O

L
S, F

E
, G

2SL
S; decom

position (3) of the G
ini coefficient) 

POOL-OLS FE G2SLS 

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4) 
S imple model (with t ime dummies) S imple model (with t ime & reg. dummies) S imple model (with t ime dummies) S imple model (with t ime & reg. dummies) 

L2.ly -0.00334** 
(-2.20) 

-0.00899*** 
(-4.67) 

-0.00899*** 
(-4.67) 

-0.00899*** 
(-4.67) 

-0.00950*** 
(-3.67) 

-0.0137*** 
(-4.80) 

-0.0137*** 
(-4.80) 

-0.0137*** 
(-4.80) 

-0.0634*** 
(-3.23) 

-0.0814*** 
(-3.68) 

-0.0614*** 
(-3.68) 

-0.0614*** 
(-3.68) 

-0.0131*** 
(-3.93) 

-0.0208*** 
(-5.16) 

-0.0208*** 
(-5.16) 

-0.0208*** 
(-5.16) 

L2. Gini -0.0287* 
(-1.73) 

0.000461 
(0.03) 

-0.179*** 
(-5.36) 

-0.0103 
(-0.52) 

-0.00260 
(-0,13) 

-0.156*** 
(-3.99) 

0.0425 
(1.44) 

0.0457 
(1.48) 

-0.133** 
(-2.01) 

-0.0967 
(-1.27) 

-0.0146 
(-0.35) 

-0.391*** 
(-3.18) 

L2. IO -0.180*** 
(-5.00) 

-0.179*** 
(-5.36) 

-0.153*** 
(-3.94) • -0.156*** 

(-3.99) 
-0.179*** 

(-2.85) 
-0.133** 
(-2.01) 

-0.377*** 
(-3.26) 

-0.391*** 
(-3.18) 

L2. Resid 0.180*** 
(5.00) 

0.000461 
(0.03) 

0.153*** 
(3.94) 

-0.00260 
(-0.13) 

0.179*** 
(2.85) 

0.0457 
(1.48) 

0.377*** 
(3.26) 

-0.0146 
(-0.35) 

_cons 0.0591*** 
(3.17) 

0.168*** 
(5.84) 

0.168*** 
(5.84) 

0.168*** 
(5.84) 

0.120*** 
(4.51) 

0.212*** 
(6.01) 

0.212*** 
(6.01) 

0.212*** 
(6.01) 

0.552*** 
(3.24) 

0.605*** 
(4.46) 

0.605*** 
(4.46) 

0.605*** 
(4.46) 

0.192*** 
(4.10) 

0.367*** 
(4.67) 

0.367*** 
(4.67) 

0.367*** 
(4.67) 

N 145 145 145 145 145 145 145 145 145 145 145 145 109 109 109 109 
adj. R-sq 0.044 0.159 0.159 0.159 0.219 0.281 0.281 0.281 0.336 0.405 0.405 0,405 



T
able 6. Im

pact of inequality and IO
 on grow

th (5 years: 1985-2010) 
(PO

O
L

-O
L

S, System
-G

M
M

; decom
position (3) of the G

ini coefficient) 

POOL-OLS System-GMM 

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4) 
Simple model (with time dummies) Simple model (with time & reg. dummies) Simple model (with time dummies) 

L2. ly -0.00224** 
(-2.15) 

-0.00654*** 
(-4.64) 

-0.00654*** 
(-4.64) 

-0.00654*** 
(-4.64) 

-0.00689*** 
(-3.55) 

-0.00935*** 
(-4.19) 

-0.00935*** 
(-4.19) 

-0.00935*** 
(-4.19) 

0.00258 
(0.76) 

-0.00682* 
(-1.73) 

-0.00754* 
(-1.77) 

-0.00802* 
(-1.89) 

L2.Gini -0.0364*** 
(-2.82) 

-0.0117 
(-0.79) 

-0.153*** 
(-5.37) 

-0.0130 
(-0.82) 

-0.00812 
(-0.48) 

-0.104*** 
(-2.83) 

-0.113** 
(-2.53) 

-0.0357 
(-0.95) 

-0.421*** 
(-3.55) 

L2. IO -0.141*** 
(-4.30) 

-0.153*** 
(-5.37) 

-0.0962** 
(-2.52) 

-0.104*** 
(-2.83) 

-0.374*** 
(-3.84) 

-0.443*** 
(-3.62) 

L2. Resid 0.141*** 
(4.30) 

-0.0117 
(-0.79) 

0.0962** 
(2.52) 

-0.00812 
(-0.48) 

0.386*** 
(3.71) 

-0.0546 
(-1.35) 

_cons 0.0548*** 
(4.44) 

0.139*** 
(6.36) 

0.139*** 
(6.36) 

0.139*** 
(6.36) 

0.102*** 
(5.26) 

0.159*** 
(5.45) 

0.159*** 
(5.45) 

0.159*** 
(5.45) 

-3.989** 
(-2.28) 

-3.205 
(-1.53) 

-3.255 
(-1.55) 

-3.366 
(-1.60) 

N 358 358 358 358 358 358 358 358 358 358 358 358 
adj. R-sq 0.015 0.055 0.055 0.055 0.121 0.133 0.133 0.133 
hansenp 0.433 0.513 0.497 0.236 



Figure 1. Inequality, IO, IE and Growth 
Source: Marrero and Rodriguez (JED, 2013) 

a. Total inequality and growth in US states (adjusted pooled data) 

b. Inequality of Effort and growth in US states (adjusted pooled data, base model) 

c. Inequality of Opportunity and growth in US states (pooled and adjusted data) 



Figure 2. Inequality, IO, IE and Growth (long-run cross-country analysis 
years interval) (*) 

20 

(*) Variables in the axes are OLS adjusted by initial log of per capita GDP, time 
dummies and regional dummies. 

Growth and Total Inequality 
Worldwide 1990-2010 

Growth and Residual Inequality 
Worldwide 1990-2010 

Growth and Inequality of Opportuni ty 
Worldwide 1990-2010 
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