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ABSTRACT
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problems. We show that this non-linearity is sufficient to explain why previous estimates of the
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1 Introduction

It is often that the most basic questions in economics turn out to be the hardest to answer
and the most provocative answers end up being the bravest and the most suspect. Thus it is
with the empirical literature on the effect of inequality on growth. Many have felt compelled to
try to say something about this very important question, braving the lack of reliable data and
the obvious problems with identification: Benabou (1999) lists 12 studies on this issue over the
previous decade, based on cross-sectional ordinary least squares (OLS) analyzes of cross-country
data.

More recently, the literature received a substantial boost from the important work of Deininger
and Squire (1996) who put together a much larger and more comprehensive cross-country data
set on inequality than was hitherto available. Most importantly, their data set has a panel struc-
ture with several consecutive measures of income inequality for each country. This has made
it possible to use somewhat more advanced techniques to investigate the effect of inequality on
growth: Benhabib and Spiegel (1998), Forbes (1998}, and Li and Zou {1998) all look at this
relationship using fixed effects estimates, arguing that there are omitted country specific effects
that bias the OLS estimates. In contrast, Barro (1999} uses a three-stage least squares (3SLS)
estimator which treat the country specific error terms as random, arguing that the differencing
implicit in running fixed effects (or fixed effect-like) regressions exacerbates the biases due to
measurement errors.

Somewhat surprisingly, both approaches yield new results. While the OLS regressions using
one cross-section typically found a negative relationship between inequality and subsequent
growth, the fixed effect approach yields a positive relationship between changes in inequality
and changes in the growth rate, which has been interpreted as saying that as long as one looks
within the same country, increases in inequality promote growth.! Barro, by contrast, finds no
relationship between inequality and growth. However, he then breaks up his sample into poor
and rich countries and finds a negative relationship between inequality and growth in the sample
of poor countries and a positive relationship in the sample of rich countries.

To complicate matters further, it is not obvious that these results are comparable. For

one, they are based on different data sets: There are relatively few countries that have what

"The authors note that this is not necessarily inconsistent with the cross-sectional relationship.




Deininger and Squire {1996) describe as good quality inequality data over a long enough period
to make fixed effects estimation possible, whereas the QLS regressions cover more or less the
entire world. Moreover, the countries used for fixed effects estimation tend to be the richer
countries, which could be related to Barro’s claim that inequality has a positive effect in rich
countries. Barro himself uses a data set which includes the countries typically used for fixed
effects analysis but adds a sizeable number of poorer countries. All these studies also differ in
which control variables they include and exclude with the corresponding dangers of controlling
for too much or too little. Also, different people have made different assumptions about time-
lags which is something that on purely a priori grounds one would expect to make a difference:
The OLS regressions typically look at the effect of inequality at a relatively early date (such as
1960) on the next 25 years or more of growth, whereas the fixed effect studies seek to explain
growtl over five-year periods. Barro takes an intermediate stance, using lags of ten years.

Is there anything then, apart from the obvious fact of disagreement, that we can take away
from this body of evidence? This paper, slightly to our own surprise, offers an affirmative answer
to this question. Our main conclusion is that there are a set of correlations in the data that do
not seem to depend on the choice of data sets and control variables. In particular we find that
changes in inequality (in any direction) are associated with lower future growth rates. We also
find a strong negative relationship between changes in inequality and past inequality. Finally,
there seems to be a negative relationship between growth rates and inequality lagged one period,
among countries where the level of inequality was not very high to start with.

This paper stops well short of giving a firm causal interpretation to the relationships we
describe: There are too many obvious identification problems. We do, however, suggest that
the evidence is reasonably consistent with a simple political economy model that we present in
Section 2. This very simple theory predicts relationships that are far from being linear, and the
data strongly supports the case for taking the non-linearity seriously. This is in sharp contrast
to the uniformly linear models that have been estimated in the literature.

Indeed, this non-linearity is sufficient to explain why different variants of the basic linear
model {OLS, fixed effects, random effects) have usually generated very different conclusions: In
many cases, it turns out that the differences arise out of giving different structural interpfetatimm
to the same reduced-form evidence.

In the end, our paper is probably best seen as a cautionary tale: Imposing a linear structure




where there is no theoretical support for it can lead to serious misinterpretations.

The remainder of this paper proceeds as follows. In Section 2, we discuss the different
approaches to modeling the relationship between inequality and growth. In Section 3, we present
our empirical results. Section 4 shows that these results help us to understand why different

methods of estimating the same relationship led to different results. We conclude in Section 5.

2 The Inequality-Growth Relationship

Our goal in this section is to understand what the underlying theory tells us about the appropri-
ate choice of specifications to be used when describing the data on inequality and growth. There
are essentially two classes of arguments in the literature that suggest a causal relation between
inequality and growth: political economy arguments, and wealth effect arguments. The wealth
effect arguments are standard and therefore we limit ourselves to presenting the basic intuition.
The political economy arguments we present are somewhat less traditional and therefore we

develop them more formally.

2.1 Political Economy Models

Political economy models, in their simplest version, start with the premise that inequality leads
to redistribution and we then argue that redistribution hurts growth? Since our goal is to
illustrate what can happen in this class of models, we present a version of the argument that

minimizes institutional detail.

2.1.1 A Very Simple Model Based on “Hold-up”

Consider an economy constituted of two classes, A and B, which function as competing political
groups. Assume that the economy at any point of time is characterized by a single number g
which represents the sharing rule for the economy: Group A gets g% of the output.

In each period this economy is presented with an opportunity which, if availed of, can lead

to growth. These opportunities could be a new technology, a trade agreement, an internal

*For versions of this argument see Alesina and Rodrik (1994), Persson and Tabeilini (1991), Benhabib and
Rustichini (1998). For a contrarian point of view, arguing that neither of the two premises of this argument are

true in the data, see Benabou (1996b).




reform, or a major foreign investment. The potential growth generated by the opportunity
will be denoted by Ay, which is a random variable that is independent over time and has the
distribution F{Ay).

The growth opportunity does not, however, automatically translate into growth. Some
structural changes need to be implemented in order to benefit from the opportunity, and the
political system allows for the possibility that these changes would be blocked by one of the
groups. To keep matters simple, assume that in every period once the potential growth rate is
known, one of the groups, chosen at random, gets to hold up the rest of the economy. More
specifically, assume that this group has the option of either acquiescing immediately to the
changes, in which case the changes are made and the full growth opportunity is realized, or
demanding a transfer from the other group (i.e., an increase in its share) before the cahnges
can be made. The other group, in turn, can agree to make the transfer or refuse. If they agree,
the changes are made and growth takes place, but by now a part of the growth opportunity has
been lost and the economy only grows by aAy (a < 1). If the other group refuses to make the
transfer, status quo is maintained and there is no growth.

The assumption that there is some efficiency loss in the process of bargaining (i.e., the fact
that « < 1) plays an imporrtant role in our analysis. Delay may be one reason for the loss: It
is plausible that the process of getting all members of the losing group to agree to the transfer
would take quite some time. Making a credible demand for a transfer typically takes time and
resources—as we know, a group might have to resort to industrial action, street protests, and
even civil war in order to establish their claim. On the other side, making a credible transfer may
require involving third parties (such as the state) and/or changing the institutional framework3
which has potential costs of its own. Finally, there are the standard arguments explaining why
transfers tend to be distortionary.

To complete the description of the model we assume that all agents are either short-lived or
have short horizons. When they decide whether or not to resist, they ignore the effect it will

have on output in future periods.

®As in, for example, Acemoglu and Robinson {2000).
*It must be kept in mind that the transfer could involve abolishing a distortionary tax. For this reason the

rest of the examples suggested above fit our purpose better-—in those examples, the fact that there is an efficiency

loss is independent of the direction of the transfer.




2.1.2 Analysis and Results

Let us assume, without loss of generality, that in a given period it is group B that has the
chance to hold up the rest of the economy. Whether or not it does depends on how much it can
extract from group A. To figure this out, we need to look at the decision of group A when faced
with a demand for transfers worth Ag. If they' acquiesce to the transfer their payoff will be
(9 — Ag)(14+ ady) (the growth rate is aAy because group B has already demanded a transfer).
If they do not acquiesce, their payoft will be g, as there will be no growth. Comparing the two,

it is clear that the maximum transfer that can be extracted from group A is given by
agAy = Ag(l + aly).

Group B makes its decision taking this as given—it never pays for them to demand more since
group A will never acquiesce and there will be less growth in the bargain. They will demand a

transfer of size Ag if and only if
(1-g+Ag)(1+ady) = (1-g)(1+ Ay)

which implies

(1 —g)lady + Ag(l + alAy) > (1 - g)Ay.

Using the expression for Ag from above this reduces to
a>1l-—ag.

Then, & > 1 — g is the condition under which group B always demand a transfer when it

gets a chance. By a similar argument, the corresponding condition for group A is

o> g.

These two conditions ought to be intuitive: They say that each group will hold up the rest of
economy when its share of output is low, which is when they have the least stake in the growth
of the overall economy. This is essentially the same reason why the poor in the standard political
economy models choose high levels of redistribution even though it hurts growth.

Note also that both of these conditions make no mention of Ay. The potential growth rate

for the economy does not influence the probability of growth-reducing bargaining/conflict. The




growth rate in our economy only depends on whether there is a hold-up: If there is no hold-up
the rate is Ay, while if there is a hold-up it is @Ay. In the world of this model, hold-ups only
happen when there are redistributive transfers that result from the hold-up. Therefore:

Result 1: The growth rate in this economy in any period following a distribu-
tional conflict (i.e., hold-up) is lower than when there is no conflict.

The data we will use does not give us direct measures of hold-up. Observe, however, that
in our model there is a perfect correspondence between hold-ups and distributional changes at
the onset of the growth episode, and we do have measures of those distributional changes that
show up as changes in measured inequality. We therefore want to interpret the variable g as a
measure of inequality. This is possible if we are prepared to assume that one of the groups (say
group A) is substantially richer than the other in terms of per capita income (in other words,
group B has a much larger share of the population than group A). In this case, an increase in g
in our model would correspond to an increase in inequality.”

The relationship between distributional changes and growth implied by the above result is,
however, highly discontinuous. This is because our model clearly makes an excessively strong
distinction between the case where there are no distributional changes and the case where there
are some distributional changes. A smoother relationship could be derived if we assumed instead
that the hold-up problem only determines the planned transfer, whereas the actual transfer is
determined ex post by random forces. Combined with the assumption that growth is higher
when there is less actual transfer, this would give us an inverted U-shaped relotion between
growth and distributional changes. Growth is maximized when there are no changes and is lower
when there are changes in either direction.

If we were prepared to take this model literally, it would allow us to estimate a (non-linear)
causal relationship between growth and changes in inequality. There are, however, many rea-
sons why this model is special: Most importantly perhaps, growth here does not have any direct
distributional effect. If more growth leads to more redistribution, then the anticipation of a
large growth shock could raise the likelihood that there is a hold-up problem. More redistri-
bution could then be associated with higher growth and the relationship would no longer be
U-shaped. More importantly, there would be reverse causality—running from growth to antici-

patory changes in the distribution—making it impossible to interpret the relationship between

This interpretation clearly only makes sense if g is not too small.




growth and distributional changes causally.® We therefore only offer this model as a possible
way to interpret the data.
The discussion above suggests that, at least in terms of data description, if not causal

interpretation, we should estimate a relationship of the form:

(Vita — Yir)
a

= ayis + XuB + k(g — gi—a) + v; + €1, (1)
where y;: represents the logarithm of GDP in country ¢ at date ¢, o is the length of the time
period we choose, 5 or 10 years in the examples we will consider ({44 — yit) /a is therefore the
growth rate). X is a set of control variables, gi; is the gini coefficient in country i at date ¢,
and k(:) is a generic function. At this point we do not impose any structure on the shape of the
k(-) function. The error term is modeled as a country-specific time invariant effect (v;) and a
time varying error term (ez-t). yit 1s included among the controls in order to capture convergence
effects_, and X;; to control for possible sources of spurious correlation.

However, the political economy literature has not taken this route. Instead, the approach
taken has been to derive a relationship between the level of inequality and changes in inequality,
which, combined with a relationship between level of inequality and changes in inequality (such
as the one just derived), generates a relation between growth and the level of inequality.” We
could also take a similar approach here. To do this, observe that in our model changes in
inequality are causally related to the level of inequality. If ¢ > «, group A will not hold up the
economy even if it has the chance. Tf g < 1— o, group B will similarly desist. Therefore g will
increase when it is low and fall when it is high. What happens in the middle depends on whether
a < % When this condition is satisfied, for values of g around %, there will be no hold-up and
inequality will not change. By contrast, if @ > %, there will be an interval of g values centered
around %, where each side will try to hold up the other and inequality is equally likely to move
in either direction. The expected change in inequality is once again zero. We summarize the

implications of this discussion in:

®Note that we are not worried about the direct effect of growth on distribution {the Kuznets curve effect)
because that is presumably subsequent or contemporaneous to the growth episode. What worries us is the fact

that there may also be an effect on the distribution prior to the growth episode.
"See Alesina and Rodrik (1994}, Persson and Tabellini (1991) and Alesina and Perotti (1996). The argument

in Alesina and Perotti (1996) is most closely related to owrs: Income inequality leads to political instability and

hence to lower growth; indeed, instability may be a symptom of what we call grabhbing.




Result 2: The relation between the level of inequality and the expected change
in inequality in our model is broadly negative: It is strictly decreasing at both
extremes and flat at intermediate levels of inequality.

This suggests estimating the following relationship:

Git+a — Git = oY + X8 + R (Gir—a) + vi + €31 (2)

What matters for growth in our model, however, is not the actual change in inequality but
the absolute value of that change (as both positive and negative changes reduce growth). The
shape of this relationship is also implied in our discussion above: If @ < %, there are no hold-ups
at intermediate values of inequality and therefore inequality does not change at all. Growth
is therefore maximized. By contrast when o > %, there will be changes in both directions at
intermediate levels of inequality and therefore growth will be slowest in this range. We state
these conclusions as:

Result 3: The relation between the level of inequality and absolute changes in
inequality for the economy in our model is U-shaped when o < %, i.e. there are more
changes when inequality is either very high or very low. If o > %, the shape implied
by our model is inverted U-shaped, i.e., there are more changes at intermediate
levels of inequality.

Combining this with Result 1 gives us:

Result 4: The relation between the level of inequality and future growth for the
economy in our model is inverted U-shaped when a < %, i.e., there is less growth
when inequality is either very high or very low. If o > %, the shape implied by our
model is U-shaped, i.e., there is less growth at intermediate levels of inequality.

Within the world of our model the level of inequality is indeed exogeneous and therefore we
could, in principle, estimate the following empirical specifications which correspond to results 3
and 4.

The first relationship relates the square (or, alternatively, the absolute level) of changes in

inequality to the level of inequality.

(Git+a — gn)z = ayit + Xit/3 + he(Git—a) + Ui + it (3)




