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Abstract

This paper introduces barriers to entrepreneurship into a Ramsey-type growth model
where individuals make forward-looking investment decisions. It is assumed that credit
contracts are not “well” enforced so that individuals from outside the elite do not get
sufficient credit to start an own business. We show that such elite-protecting economic
institutions impede capital accumulation and alter the dynamics of the wealth distribution
strongly in favor of the elite. Intuitively, when lending to the elite, the middle class is
forced to charge “low” borrowing rates to soften the incumbents’ incentives to default.
Yet, with forward-looking savings decisions, low returns reduce the incentives to save; so
the middle class consumes most of its current income — and remains poor. The elite agents,
by contrast, experience a huge welfare gain due to cheap access to credit. They would
push for elite protection even if such institutions came at the cost of substantially lower
long-run growth rates. So the model contributes to an explanation for the emergence and

persistence of growth-retarding institutions in the development process.
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1 Introduction

Many societies feature a significant divide in economic opportunities. Poor nations in partic-
ular tend to preserve institutional arrangements which protect the incumbent producers from
potential outside competitors. Typically, such barriers to entry involve two different but com-
plementary elements: A bad contractual environment makes it difficult to access the banking
system without sufficient collateral or long-standing business relations. Yet, at the same time,
extensive regulation of entry intensifies the need for credit — and makes prospective entrants
even less likely to set up a new business.

The pervasiveness of such elite-protecting (or oligarchic) economic institutions is widely
recognized, and there is now a growing consensus that these institutions are detrimental to
long-run economic performance.! However, quite surprisingly, we know only little about their
implications within standard models of economic growth. This paper contributes to the existing
knowledge by introducing poor contract enforcement and prohibitive regulation of entry into a
tractable Ramsey-type growth model where individuals make forward-looking savings decisions
and factor prices are determined endogenously. The goal is to analyze the implications for long-
run economic development, for the dynamics of the wealth distribution, and eventually for the
welfare of the different groups in society. While focusing on the distributive consequences is
interesting in its own right, such an analysis may also provide a better understanding of why
growth-retarding institutions are so persistent in many places.

We find that, as compared to an otherwise identical non-oligarchic (i.e., first-best) economy,
the combination of these two policy distortions slows down the pace of capital accumulation
and, under some circumstances, may prevent the economy from converging to its first-best
level. Moreover, it unambiguously changes the dynamics of the wealth distribution in favor
of the oligarchic elite. Interestingly, the steady-state distribution of capital is independent
of initial conditions but is solely determined by the institutional environment. The analysis
shows that there will be a monotonic and strikingly simple negative link between the quality
of contract enforcement and inequality in the steady state.

While the negative effect on economic activity can be sizable for certain parameter combi-

nations, we definitively find a vast impact on the long-run distribution of capital. Oligarchic

ISee Subsection 2.1 below for some empirical evidence on the institutional environment in less-developed or
emerging economies. See, for instance, Engerman and Sokoloff (1997) for historical evidence on the impact of
elite-protecting institutions on long-run economic performance. See, among others, Hall and Jones (1999) and

Acemoglu et al. (2001) for the empirical evidence.



institutions break the equalizing forces which are present in the first-best economy and preserve
an initially polarized distribution or lead to even more inequality over time. Calibrations rely-
ing on plausible initial conditions and parameter values suggest that, depending on the quality
of contract enforcement, the tiny elite may hold almost the entire long-run capital stock rather
than only about a quarter as in the benchmark economy.

The size of this redistributive effect is reflected in the large welfare gain each member of
the elite experiences. An illustrative way to get a sense for the magnitude is to compute
the maximal permanent drop in the annual productivity growth rate an elite member would
be prepared to accept in exchange for a certain degree of elite protection. The calibrations
show that, at the onset of industrialization, oligarchic institutions can easily compensate the
incumbents for an up to five percentage points lower productivity growth rate which might be
the result of such an institutional environment. These figures point to a potentially important
factor behind the emergence and persistence of growth-retarding institutions: At the beginning
of the development process, pre-existing elites have huge incentives to implement and defend
institutions which provide only narrow access to economic opportunities — even if the elites
perfectly realized that they were going to pay a high price in terms of lower productivity
growth. These incentives weaken only at more mature stages of development where capital
accumulation has ceased to be the prime engine of growth.

To see the driving force behind these results, consider the following society. There are
two groups of individuals, the workers and an entrepreneurial elite.> The workers are barred
from entrepreneurship because of, for instance, costly licensing of new businesses. So as far
as the workers accumulate capital, they have to lend to the elite in order to earn a return
on their savings. The credit market, however, is imperfect in the sense that the borrowers
can only borrow up to a finite amount. The credit limit emerges endogenously because credit
contracts are not well enforced. An important implication of these assumptions is that the
equilibrium borrowing rate may lie below the marginal product of capital. The reason is that a
lower borrowing rate gives the entrepreneurs weaker incentives to default and so increases their
borrowing capacity; a large borrowing capacity allows then to absorb a certain credit supply
by the workers. The latter, in turn, are prepared to lend at a low rate because of the lack
of an alternative use for their savings. Hence, there is a spread between the workers’ and the

entrepreneurs’ rate of return. While the workers experience a low return, the entrepreneurs —

21t is most natural to think of the workers as middle class agents who participate in the formal economy by

supplying their skills in the labor market. They are called “workers” simply for brevity.



having access to cheap credit — face one that is higher than the marginal product of capital.

With forward-looking savings decisions, low future returns deplete the workers’ incentives to
save; they discount prospective labor income less and hence perceive a high “value” of the future
income stream — which boosts current consumption. Put differently, the workers anticipate that
they will be partially expropriated through low returns in the future if they accumulate too
much. Therefore, they do not accumulate much; they simply consume a large fraction out
of current income and remain comparatively poor. Note that such a mechanism is absent by
construction if either, as typically assumed in the related literature, individuals consume each
period a constant fraction out of current income or if the interest rate is exogenous. The
entrepreneurs find themselves in the opposite situation. They are induced to accumulate faster
(as compared to the first-best case) so that the dynamics of the distribution strongly shifts in
their favor. Yet, the surge in savings by the elite does not fully compensate for the workers’
higher consumption expenditures; the net impact of the two policy distortions on aggregate
savings is negative so that the pace of capital accumulation is slower.

Given the large impact on the wealth distribution, it is quite intuitive that cheap access to
credit may substantially improve an entrepreneur’s lifetime utility. But why would, as pointed
out above, the members of the elite even be prepared to give up several percentage points
of annual productivity growth in exchange for low borrowing rates? These magnitudes are a
generic implication of the neoclassical framework. If capital is still scarce in the economy, its
marginal return is high so that getting cheap loans easily multiplies the borrower’s income. But
getting a “large” income already at early stages of development is highly beneficial because
the marginal product of consumption is highest during that period. Towards the end of the
paper, we will discuss some historical evidence suggesting that this redistributive channel may
indeed have played a role in what financial institutions two well-studied countries, Mexico and
South Korea, adopted or preserved during their early years of industrialization.

Finally, note that the strong impact on the dynamics of the distribution also explains why
elite-protecting institutions have no impact on the long-run capital stock in the baseline version
of the model. Over time, the spread in returns concentrates capital in the hands of those who
may invest. Since own capital serves as “collateral,” the entrepreneurs’ borrowing capacity
will eventually suffice to push the borrowing rate up to the marginal product of capital — and
the spread vanishes. But with an uniform rate of return we are back in the first-best world so
that the economy-wide steady-state capital stock is unaffected. Yet, this result does no longer

hold in a natural extension of the model where, realistically, additional input factors have to



be obtained in an international market. In such an environment, the same type of enforcement
problem limits the entrepreneurs’ access to crucial foreign inputs and therefore suppresses the
marginal product of capital. Hence, aggregate output will fall short of the first-best level even
in the long run. So the extended version of the model predicts persistent cross-country income
differences as a result of differences in the quality of contracting institutions.

This paper combines two influential lines of research. On the one hand, we build on work by
Aghion and Bolton (1997), Piketty (1997), and Matsuyama (2000, 2006) who also analyze the
evolution of the wealth distribution when credit markets are imperfect. As in these contribu-
tions, we focus on the interplay between the current wealth distribution and the (endogenous)
rates of return which in turn determine the subsequent wealth distribution, and so on.> There
are, however, significant deviations from this literature in both the present model’s set-up and
the focus of the paper. Regarding the modelling, this paper differs from previous work by
analyzing the impact of unequal returns to accumulation in the infinite-horizon framework
where individuals take into account the whole future path of returns and wages.* Concerning
the focus, we depart from the literature by examining the redistributive effects of a given set
of excluding institutions rather than having an endogenous “class structure;” moreover, we
exploit the neoclassical framework to numerically quantify these effects in terms of welfare.

On the other hand, there is an important relation to papers by Krusell and Rios-Rull (1996),
Rajan and Zingales (2003), Beck et al. (2003), Galor, Moav and Vollrath (2006), Braguinsky
and Myerson (2007), and Acemoglu (2008), among others; all these contributions analyze the
persistence of growth-retarding institutions or policies in the process of development. Krusell
and Rios-Rull (1996) show how vested interests may result in policies preventing the adoption of
more productive technologies. More closely, Rajan and Zingales (2003), Beck et al. (2003), and
Braguinsky and Myerson (2007) point out that a functioning credit market may work against
the interest of the established large industrial firms. The former two papers suggest that poor
creditor protection benefits the elite by preventing entry and hence suppressing competition on

the product market. Braguinsky and Myerson (2007) argue that a better protection of outside

3 Another series of enormously influential contributions includes papers by Banerjee and Newman (1991,
1993), Galor and Zeira (1993), and Mookherjee and Ray (2002); yet, unlike the work cited above, these papers
rely on exogenous rates of return. There is also a related theoretical literature (e.g., Bénabou, 1996; Aghion et

al., 2005) which looks at the impact of credit market imperfections on growth.
4Mookherjee and Ray (2003) and Banerjee and Duflo (2005) rely also on the infinite-horizon framework to

address the impact of an absent or imperfect credit market on the dynamics the distribution; there are, however,

substantial differences to the present model on the technology side.



investors increases capital inflows from abroad and hence drives up domestic wages — with
negative consequences for the oligarchs’ profits. The present paper, by contrast, highlights
that poor creditor protection leads to vast redistributive effects by providing the elite with
cheap access to credit during the process of development. Finally, Acemoglu (2008) constructs
a model in which, as in this paper, the elite may redistribute from the workers through the
introduction of entry barriers; in Acemoglu’s paper, however, entry barriers do not keep capital
costs low but the wage rate. Similarly, in Galor, Moav and Vollrath (2006) the landed elite
may oppose growth-promoting policies to suppress the price of labor.

The remainder of this paper is organized as follows. Section 2 sets up the basic model.
In Section 3, we do comparative dynamics and discuss the qualitative welfare implications of
oligarchic institutions. Section 4 presents an extension of the model which implies a positive
link between the strength of the contractual environment and long-run output. In Section 5,
we go through a numerical example to illustrate the magnitude of the redistributive effects and

we briefly discuss some historical applications. Section 6 concludes.

2 The Model

2.1 Technology and Social Structure

Technology and markets. The economy is closed and comprises two sectors.” First, there is
a capital-intensive sector which produces a homogeneous intermediate good. For simplicity, the
intermediate good is produced from capital alone. There is a large number of firms operating
in this sector, and each of these firms has access to a linear technology which produces A; units
of the intermediate good with one unit of capital, where ¢ denotes time and A is assumed to

grow at an exogenous rate g4. Aggregate sector output, M;, is then simply given by
Mt = AtQt7 (1)

where (Q; is aggregate capital invested at date ¢t. Capital can be exchanged in a credit market
which is competitive in the sense that all individuals take the borrowing rate R; as given.
However, as described in the following subsection, the possibility of ex post moral hazard will

give rise to a credit market friction.

5Relying on a two-sector economy simplifies the exposition of the optimal firm behavior and the characteri-

zation of the equilibrium under imperfect credit (see Subsection 2.2 below).



The second sector produces a unique final good using labor and the intermediate good as
inputs. The sector also consists of a large number of firms, and each firm has access to an
identical Cobb-Douglas production function which exhibits constant returns to scale. Since
both the labor market and the market for the intermediate good are perfectly competitive,

aggregate output, Y;, can be written as
Y, = L' My, (2)

where L denotes aggregate labor supply and 0 < o < 1. Final output can be used for either
consumption or investment, and the rate of transformation of final output into capital is 1.
The final good is taken as the numeraire and its price is set equal to 1.

The assumptions so far imply that the wage rate, wy, and the price of the intermediate

good, p¢, are given by their marginal products, and so we have
w; = (1 —a)M{ and p; = oM. (3)

The borrowing rate, by contrast, may deviate from the marginal product of capital, p;A;,

because of the credit market friction.

Agents, endowments, and policy distortions. The population size is constant over time
and normalized to 1. Individuals differ with respect to their initial endowments. There are
two types of agents. A large fraction 6 € (0,1) of the population consists of workers. Each
worker is endowed with 1/6 units of labor which are inelastically supplied in the labor market.
In addition, each worker holds a non-negative amount of capital in ¢ = 0. The remaining
individuals are called entrepreneurs. Each entrepreneur owns a “license” to operate a firm in
the capital-intensive sector of the economy and is endowed with a strictly positive amount of
capital in t = 0. There are no further restrictions on the initial distribution of capital (within
or across groups), but it is natural to think that the average worker holds a substantially lower
endowment than the average entrepreneur does.

The economy features two policy distortions. First, the workers cannot run firms in the
capital-intensive sector of the economy because of prohibitive barriers to entry. As discussed in
the previous section, such barriers may take the form of highly expensive licensing procedures,
for instance.® An immediate consequence is that the workers have to lend their saving to the

incumbents in order to get a positive return. But here is where the second distortion comes

6 Alternatively, we can think that entry is prevented because, e.g., the state provides protection of productive

assets only for the well-connected industrialists (as in Braguinsky and Myerson, 2007) or because regulations



into play. While artificial barriers to entry over-protect the entrepreneurs, the lenders are
ill-protected because of an enforcement problem. As we will explain below, the borrowers can
default ex post on credit contracts at low cost. Intuitively, we may think that it is inexpensive
for an entrepreneur to stop or delay enforcement procedures. Figure 1 below illustrates that
such a combination of policy distortions is a frequent characteristic of the economic environ-
ments in less-developed countries. The figure has a proxy for enforcement problems on its
horizontal axis and a measure for regulatory barriers to entry on the vertical axis.” There are
80 observations, and countries with a below-median GDP per capita are marked differently.
Apparently, a high regulatory burden and poor creditor protection go hand in hand — and can

be found predominantly in poorer economies.
Figure 1 here

Assume now that the individuals in the range [0, 6] are workers and those in the range (6, 1]
are entrepreneur. Then, the aggregate labor endowment, the workers’ aggregate capital stock,
and the entrepreneurs’ aggregate capital stock are given by L = f09<1 /0)di =1, K} = foe k;idi,

KF = I 01 k;+di, respectively, where k;; denotes capital owned by agent ¢ at date ¢.

2.2 Credit Market

Credit relations and contract enforcement. There is one possible type of credit contract.
Entrepreneurs can borrow from workers in an economy-wide credit market. Ruling out other
credit relations is simply for brevity since they neither would emerge in equilibrium nor would
allowing them affect the equilibrium. The credit market is competitive in the sense that all
agents take the borrowing rate R; as given. However, the market is imperfect in the sense
that an entrepreneur cannot borrow any amount at this rate. The reason is an enforcement
problem. In particular, entrepreneur ¢ may default on the interest debt (credit - R;) by

incurring a cost which is a fraction A € (0,1] of his current gross income, p;A;q;¢, where g;;

directly restrict the right to own productive assets to a certain group (as discussed in Aghion et al., 1999).
Note, however, that the workers may be excluded even without these barriers if running a capital-intensive firm
required a minimum investment. Then, since the credit market is imperfect and own wealth serves as collateral,

the relatively “poor” workers may not bring up sufficient capital in order to meet this requirement (see below).
"The proxy for enforcement problems is the number of days required to enforce a contract of unpaid debt

worth 50% of the country’s GDP per capita. The regulatory burden is measured by the administrative cost (in

% GDP per capita, in logs) to set up a small firm. The data is from Djankov et al. (2002, 2005).



denotes the entrepreneur’s capital investment.® In what follows, we refer to \ as the degree of
protection of creditors. A A close to 0 stands for low creditor protection because the borrowers
can get rid of the contractual payment obligations in a “cheap” way. By contracts, A\ = 1
means perfect protection since the full gross income serves as “collateral” so that it never pays
the break the contract later on.

Given these assumptions, an entrepreneur decides period by period whether to default or
not, and he will do so whenever he can improve his period income. We further assume that
the lenders take these incentives into account and give credit only up to the point where a
borrower just pays back. It immediately follows that entrepreneur 4’s maximum amount of
credit is given by Ap:A:q;:/R:. Thus, the entrepreneur’s maximum firm size (as measured by

the capital invested) can be calculated as G;; = ki + Apt Aiq,;/ Re. Solving for G, yields

- 1
it = 1- (AptAt/Rt)

kie, 1€ (0,1], (4)
Equation (4) has two important properties. First, the maximum firm size is proportional
to the entrepreneur’s own capital stock, and the factor of proportionality is larger than 1 —
which means that the entrepreneur’s borrowing capacity increases in k;;.” The reason is that
punishment is a fraction of total output which is produced with borrowed capital but also with
the entrepreneur’s own capital holdings. Second, g;, increases as the borrowing rate decreases.
Other things equal, lowering R; reduces the benefit from breaking the contract while the cost
remains unchanged, and so an entrepreneur can borrow up to a larger amount without being

induced to break the contract ex post. Finally, notice that default does not occur in equilibrium;

it is the possibility to default which renders the credit market imperfect.
Figure 2 here

Figure 2 shows entrepreneur i’s optimal firm size (i.e., his optimal gross capital demand) as
a function of Ry, given restriction (4) and the price of the intermediate good. If the borrowing
rate exceeds the marginal product of capital, he will not seek credit at all but simply run a
firm of size k;;. If the borrowing rate equals the marginal product of capital, he is prepared
to employ any amount of capital in his firm while restriction (4) limits the maximum firm size

to (1 — )\),1 ki, and so the entrepreneur’s gross capital demand may take any value on the

8 As in Matsuyama (2000, 2006), there are no other costs like, for instance, limited access to credit in the
future. While this assumption is made for analytical convenience, it could also be supported by arguing that

there is a large number of potential lenders which do not share information about the borrowers’ credit histories.
9Note that we will have Ry > AptAs in equilibrium.



interval [k;, (1 — )\)_1 k;+]. Finally, in case of R; < p;A;, the entrepreneur would like to get
an infinite amount of credit since he can appropriate a rent on each unit borrowed. However,
the incentive constraint (4) limits the maximum firm size to g;,. This upper bound increases

as the borrowing rate decreases and it approaches infinity as R; goes to Ap; A;.

Equilibrium borrowing rate. We now turn to the aggregate level. Aggregate gross capital
supply, K3, is given by the sum of the workers’ and the entrepreneurs’ aggregate capital stocks,
KF + KF. Aggregate gross capital demand is obtained by adding up the optimal firm sizes
characterized above. Thus, given py, it equals KF if the borrowing rate exceeds the marginal
product of capital; it lies on the interval [KZ, (1 — \)~' K] if R, is equal to the the marginal
product of capital; finally, it is given by {1 — (Ap:A; /Rt)}71 KE if the borrowing rate lies

below the marginal product of capital (see Figure 3).
Figure 3 here

The equilibrium borrowing rate has to equate gross capital demand and supply. As a result,

we have we have Ry = p; Ay if KF < K; < (1 —A)"' KE (see Figure 3a). Otherwise, if
KL
A< =L =k, 5
K, kit (5)
aggregate gross capital demand would fall short of aggregate gross capital supply, K, if the
borrowing rate were equal to the marginal product of capital (see Figure 3b). Hence, the
borrowing rate has to be lower than p;A; in order to give the borrowers weaker incentives to

default. More precisely, we must have R; = Ap;A; /¢ so that K} can ezactly be absorbed by

the entrepreneurs. To summarize, we have

A by a—1
“piAr = o (K /By) T
rt (Kt/By, ki) = Ry = ' ' a—1 ) (6)
pAr = a (K¢ /By) TR

where I denotes the workers’ return to capital. To derive the last two equalities in equation
(6) we substitute for p; and account for the fact that the full aggregate capital stock in ¢ will
be employed (so that Q; = K;).!® Moreover, we use the definition B; = Ata/ (=) 4o facilitate
the exposition of the economy’s intertemporal behavior later on.

The fact that the workers may face a return below the marginal product of capital is the

result of the interaction between the two policy distortions. Since the entrepreneurs are shielded

10The static equilibrium without an intermediate goods sector, i.e., if the final good were directly produced
with capital and labor, would be equivalent to the present equilibrium if punishment in case of default were a

fraction A of the firm revenue minus wages.

10



from entry, the workers have to lend in order to earn a positive return. But since creditors are
insufficiently protected from opportunistic behavior by the borrowers, they may be forced to
charge low interest rates: A lower cost of borrowing means softer incentives to default so that
the whole credit supply can be allocated incentive-compatibly. As mirrored in condition (5),
the interest rate is more likely to be suppressed if either credit supply (relative to the borrowers’
“collateral”) is large or if the cost of opportunistic behavior is low. To be sure, the result that
the returns to accumulation may be “low” for those without domestic business opportunities
requires also that these individuals cannot too easily make (high-return) investments abroad.
But since this constraint is only relevant for the relatively poor workers, it seems not to be a

particularly restrictive one.

Entrepreneurs’ rate of return. The entrepreneurs’ rate of return, rZ, can now be cal-

culated as follows. Suppose first that x; > A so that R; lies below the marginal product of

capital. Under these circumstances, each entrepreneur seeks the maximum amount of credit

and, consequently, runs a firms of size g;;. An entrepreneur’s income is given by his revenue

minus the interest debt. Formally, if k; > A, entrepreneur i earns p;A:q;, — (G;y — kit)Re.

Substituting for g;, (equation 4) and R; (equation 6) greatly simplifies this expression:
1-X

Entrepreneur ¢’s income = —=p; Askit, K¢ > A

(1= re)
Finally, to calculate the rate of return, we have to divide the entrepreneur’s income by his
capital stock, ki, and so we get rZ = (1 — A\)psA¢/(1 — k¢). Suppose now that s; < A. In this

case, of course, r” equals the marginal product of capital. To summarize,

1_)\tptAt = f,;,ia(Kt/Bt)afl SR> A

rP (Kt/Bt75t> = o o1 ) (7)
piAr = a (Ky/By) Dok <A

where again B; = Ata/ (=% Equations (6) and (7) highlight that there is a spread in the rates
of return if k; > A. In this case, the workers face a return below the marginal product while
the entrepreneurs face one above since the additional income from each unit borrowed is larger
than the rental rate. So in contrast to the standard neoclassical model the individual returns

here do not only depend on the level of the aggregate capital stock but also on its distribution.

2.3 Optimal Consumption and Aggregate Dynamics

This subsection analyzes the intertemporal decisions and derives the equations governing

aggregate dynamics. To this end, we introduce the following definitions. We write rl =

11



rL (K¢/By, ki) and rf = r¥ (K. /By, k) if convenient. Moreover, a (™) over a variable denotes
the variable divided by B, the transformed index of the state of technology. For example, we

use the definition IA{t = K;/B; and call K the aggregate capital stock in efficiency units.

Optimal individual consumption. All individuals derive utility from consumption of the
final good. They divide their income in each period (as measured in units of the final good)
into consumption and savings in a way that maximizes the intertemporal utility function

o0 1 S
Ui = Z <m) Incis s, (8)

s=0

where p and ¢;; denote, respectively, the rate of time preference and individual 7’s consumption
at date t. Today’s savings contribute one-to-one to the capital stock of tomorrow so that the

individual stocks evolve according to
Kitr1 = (1 +rig)kie + Liws — cit, 9)

where 7y = 1l I; = % if i € [0,0] and r;y = rF, I; = 0 otherwise. Individuals are forward-
looking and can perfectly forecast the future values of the two state variables, IAQ and k¢, and
also those of the rates of return, rF and rF, and the wage rate, w; = (1 — a)BtIA(f‘. Then,
optimal behavior implies that consumption evolves according to the Euler equation,

1+ 7

Cit, 10
o, (10

Cit4+1 =

and that initial consumption, ¢;g, is chosen in a way which satisfies the transversality condition

k;
lim T Tl
T=oo ey (1 + Tit4m)

Further, by using the Euler equation in the intertemporal budget constraint, we get

P
L 1 N X 11
Cit 1 T P (( + th)kzt + h’lt) ) ( )

where h;; = Z;io ((1 + rig)werili/ Hi}b:o 1+ rit+m)) denotes agent 7’s present value of labor
income.!! Substituting for c;; in equation (9) results in

1+r;
kipy1 = Tptkfit + (wtli - ﬁhit) . (12)

Note that for ¢ € (0,1] we have I; = 0 and hence h;; = 0. Accordingly, as a result of the
log-preferences, the entrepreneurs’ optimal consumption behavior depends only on the current

state of the economy and is independent of the future evolution of K; and k.

HSince the workers cannot borrow, it is implicitly assumed that they can follow this consumption rule without

violating the (k;¢ > 0)-constraint. This is indeed the outcome of all the simulations we have performed.

12



Aggregate Dynamics. Since the returns to accumulation are identical within groups, in-
dividual behavior aggregates nicely. Summing up the individual consumption levels (equation

11) and standardizing yields aggregate consumption (in efficiency units),

C, = ﬁ ((1 + af(f‘—l) K+ I?t) , (13)

where the present value of the aggregate labor income (also in efficiency units) is given by

= (14 g)Wy (14 9)*Wito
H, =@, +
T AR O k) (U rEy)

and g denotes the growth rate of the transformed productivity paramter B. Later on, it will

- (14)

be helpful to know the law of motion of IA{t. Manipulating equation (14) yields
Hya(149) = (ﬁt - @t> (L +7¢). (15)

Note that the policy distortions may affect aggregate consumption only through the future
rates of return, T{‘H, rf+27 rtL+3,- - -, which influence the present value of labor income. There
is, however, no impact on aggregate consumption via redistributing current capital income
because of the linearity of the consumption function.

Aggregating equation (9) across individuals and using the expression for aggregate con-

sumption (equation 13) allows us to derive the law of motion of K as

~ 1 1—a) ~ ~
t trl—a)pma  _p .. (16)

K (1 =

1+p

For further use below, we rewrite this equation slightly. Solving equation (15) for PAIt and using

the resulting expression in equation (16) yields

- P SN p Hyi(l+g)
Kii(l+4g) = K + Ko — .
t+1( 9) 1+, t T pt 1+ p 1+7’tL+1

(18)

It remains to emphasize two points. First, it is clear from the exposition so far that in case
of perfect contract enforcement (A = 1) the economy considered here is formally equivalent to
the textbook Ramsey-Cass-Koopmans model. The introduction of a protected intermediate
goods sector, if not accompanied by poor contract enforcement, has no influence on aggregate
dynamics. Second, we do not have a generic proof of the existence and uniqueness of the

equilibrium if A < 1. However, a large number of simulations has not led to any signs of

non-existence or multiplicity. We will present some of these simulations in Section 5.
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3 Comparative Dynamics and the Steady State

This section compares the dynamics of aggregate capital and capital ownership in an oligarchic
economy to that in the corresponding first-best economy. The first-best economy features
perfect credit contract enforcement and no entry barriers but is otherwise an identical copy of
the oligarchic one, in particular with respect to technology and the initial values of K and k.
Throughout the analysis, it is assumed that the first-best economy grows from below towards
the steady state. Thus, for given initial values of the two state variables, we know that the
first-best economy converges to the corresponding steady-state values IA(}‘b and K%, (IA(O, mo) ,
respectively. This notation makes transparent that the steady-state distribution of capital (but
not the level) depends on the initial conditions.!?

The first step in doing comparative dynamics is to keep track of the workers’ share in
aggregate capital in the first-best case (Subsection 3.1). Subsection 3.2 derives the comparative-

dynamic results and the welfare implications. Subsection 3.3, finally, establishes convergence

to a steady state also in presence of oligarchic economic institutions.

3.1 Behavior of the First-best Economy

To derive the behavior of « in case of the benchmark economy, it is convenient to calculate the
steady-state values of K and r first. These values are given by

7> « e *

Kp, = <m> and 1+ 75, = (14 p)(1 +9),
respectively. Moreover, the present value of labor income (in efficiency units) equals (1 +
p)p‘lﬁib so that Hy and (1 +77%,)K; (as well as aggregate output and consumption) grow at
the same rate, g, in steady state. Of course, this is consistent with the fact that & is a constant
on the balanced growth path. The lemma below relates this constant to the initial value, xq.
Note, however, that — although the economy converges to a particular value of k — any level of

K can be supported in steady state.

Lemma 1 In the first-best economy, the workers’ share in aggregate capital, k, converges from
below towards its steady-state level, K%,. Formally, we have ry < K}, (IA(O, no) for allt > 0.

Proof. See Appendiz. m

Lemma 1 implies that the first-best economy has a certain tendency towards more equality

over time. If a large part of the initial capital stock is owned by a small elite and most indi-

128ee Chatterjee (1994) or Bertola et al. (2006), Chapter 3.
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viduals derive their income almost exclusively from labor, the distribution of capital becomes
more equal over time; the same applies for the distribution of current incomes. The reason is
the intertemporal behavior of the present value of labor income, h; (with ¢ € [0,6]). It turns
out that, if the economy lies below the steady state, h;; is relatively low so that the level of con-
sumption induced by this component of wealth, (p/(1 4+ p))hit, is also “small”. So, intuitively,
the workers save a large part of their current labor income, [;w;, while their propensity to save
out of accumulated wealth does not differ from that of the entrepreneurs. As a result, the
workers accumulate faster.!®> However, the difference in the speed of accumulation decreases

as the economy grows because h;; rises faster than the wage rate.

3.2 Comparative Dynamics and Welfare

Comparative dynamics. An immediate implication of Lemma 1 is that the policy distor-
tions have no impact if A is relatively high. More precisely, if A exceeds Kp (I?O, /{0) and the
workers stick to their first-best consumption level in ¢ = 0, k can grow towards Ky, without
inducing a spread in the rate of return at future dates (see Figure 4, "high” \). Consequently,
the workers do not deviate from their first-best behavior at any point in time (and the entre-
preneurs do not deviate either). But this means that the dynamics towards the steady state

does not differ from the dynamics that would prevail in the first-best economy.
Figure 4 here

In what follows we focus on an economy with relatively low creditor protection so that
Ky > A (see Figure 4, "low” ). In this situation, the policy distortions are shown to have an
impact on how the economy evolves over time. The starting point of the analysis is to show
that aggregate consumption will be higher (as compared to the benchmark economy) at early

stages of development.

Lemma 2 Let %, (I?(),KJ()) > A. Then, 60 is strictly higher in the oligarchic economy than
in the first-best economy. Hence, I?l must be smaller as compared to the first-best case.

Proof. See Appendiz. ®

Lemma 2 shows that the elite-protecting economic institutions are reflected in a low savings
rate out of aggregate income in ¢ = 0. The reason is that low returns to accumulated wealth,

either right from the beginning if kg > A or somewhere in the future if kg < A, deteriorate the

13To see this formally, note that (ki1 — kit)/kie = (re — p)/ (1 + p) + (Liwe — (p/(1 + p))hir) /K.
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workers’ incentives to save. More precisely, the policy distortions alter the sequence of rates
of return, ¥ r& rL ... in a way that increases the initial present value of labor income. The
latter, in turn, is an important determinant of current consumption. Hence, in case of kg < A,
the workers’ initial consumption level is increased (as compared to the benchmark economy)
while the entrepreneurs do not deviate from their corresponding first-best level. Obviously
then, 60 is higher in the oligarchic economy. Otherwise, if kg > A and therefore r{ < rf,
workers’ consumption may be higher or lower than in the first-best economy (because of their
lower current capital income) while the entrepreneurs’ initial consumption level is higher for
sure. The net effect on aggregate consumption, however, is positive.

The next step is now to compare the speed of accumulation in the oligarchic economy to
that in the first-best case. We already know from Lemma 2 that, with oligarchic institutions,
the aggregate stock of capital is strictly lower in ¢ = 1 due to the higher present value of labor
income at date 0. Moreover, it can now be shown that K is always lower in the oligarchic
economy. To see this, suppose to the contrary that at some date, say 7 + 1, K is for the
first time strictly higher in the oligarchic economy than in the first-best case, i.e., suppose
that IA(T_H is strictly higher and that I?t is lower or equal for all ¢ < 7. Then, rZ 1 must
be strictly smaller in the former case (equation 6). So, for I?TH to be strictly higher with
oligarchic institutions, PAIT_H must be strictly lower (equation 18’) such that, again, IA(T+2 is
strictly higher in the oligarchic economy (equation 16). This, in turn, implies that ﬁT_A'_Q is
smaller which leads to a higher I?TJrg, and so on. Hence, from 7 + 1 onwards, the interest rate
relevant for workers will be strictly lower (as compared to the first-best world) and the wage
rate will be strictly higher. But this means that ﬁ7+1 must be strictly higher (equation 14)
— which is a contradiction. The assumption that the capital stocks are equal at some points
in time can be led to a contradiction in a similar way. Further, since the first-best economy
monotonically converges to IA(}b, we also have IA(t < IA(;?b, t > 0, in the oligarchic economy.

These results are stated in the following proposition (proof in the text).

Proposition 1 Let £}, (IA(O,KO) > \. Then, IA(t 1s strictly lower in the oligarchic economy

than in the first-best economy for all t > 0. Hence, we have K, < I?;b for allt > 0.

An immediate implication of Proposition 1 is that the workers’ share in aggregate capital is
strictly lower in the oligarchic economy from ¢ = 1 onwards. From Proposition 1 and equation
(7), it follows directly that, with elite-protecting institutions, 7¥ is strictly higher at all future

dates t > 0 no matter whether there is a spread in the rate of return (k; > A) or not (k; < A).
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Moreover, r{ is equal or higher in the oligarchic economy. Consequently, the entrepreneurs’

aggregate capital stock, K. is equal or higher in t = 1 and strictly higher (as compared to
the first-best benchmark) at any date ¢t > 1 (equation 12). Since KF/K; = (1 — ;) and by

Proposition 1, our claim follows. To summarize (proof in the text),

Proposition 2 Let /{*]Zb (f?o,fio) > A. Then, r; s strictly lower in the oligarchic economy

than in the first-best economy for all t > 0.

So, given that the initial distribution of capital is uneven in the sense that the economic
elite possesses a disproportionate share of the aggregate capital stock, the distribution of ac-
cumulated wealth between workers and entrepreneurs (and also the distribution of current
income) is always more unequal in the oligarchic economy. The policy distortions ensure that
capital remains concentrated (or becomes even more concentrated) in the hands of those who
may invest; the equalizing forces which are present in the first-best economy are weakened.

In the light of Proposition 2, it is now interesting to ask whether the workers’ incentives to

save are still strong enough to push k beyond A in case of kg < A.

Proposition 3 Let H}Zb (I?O, no) > X\ > kg. Then, k rises above the threshold level A at some
point in time so that there is a spread in the rates of return. More precisely, whenever k lies
below A, it must be strictly higher at least at one date in the future.

Proof. See Appendiz. ®

Proposition 3 can be understood as follows. According to Lemma 2, the present value
of aggregate labor income, PAIO, must be higher in the oligarchic economy while Proposition 1
implies that, at any point in time, the wages (the marginal product of capital) are comparatively
low (high) so that Hy tends to be low. Proposition 3 states now that a slower accumulation
and a higher present value of labor income can only go together when some time later on the
workers discount future labor income with less than the marginal product of capital. So there
must be at least one period in which the workers’ share in aggregate capital exceeds A. But not
only that. Should & falls below A later on, it has to exceed this threshold again in the future.

Proposition 3 allows us also to compare the growth rate of the oligarchic economy in each
period ¢t with the growth rate that would prevail in a hypothetical first-best economy at state
(IAQ, Ht) . The proposition implies that, whatever values K and k will take in the oligarchic
economy, such a first-best economy would converge to a K}y, larger than A. Formally, we have
Kp (I?t, nt) > A, t > 0. But then, by Lemma 2, the growth rate of the oligarchic economy is

lower in any period t than the growth rate of this hypothetical first-best economy.
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Welfare implications. The comparative-dynamic results allow us to make clear-cut welfare
predictions. In particular, we can use them to prove that the entrepreneurs are better off under
oligarchic economic institutions. We already know that the entrepreneurial rate of return, r¥,
t > 0, is strictly higher in the oligarchic economy. Hence, according to the Euler equation, the
entrepreneurs must be on a steeper consumption path as compared to the benchmark economy.
Finally, since the entrepreneurs’ initial consumption level is equal to (in case of kg < A) or
higher than (in case of ko > \) the benchmark level, they consume strictly more in each
period ¢ > 0 so that their lifetime utility (8) rises. The workers find themselves in the opposite

situation. Since the outcome in the first-best economy is on the utility possibility frontier, the

workers must be worse off. To summarize (proof in the text),

Proposition 4 Let £%, (IA(O,HO) > \. Then, the entrepreneurs are strictly better off in the

oligarchic economy than in the first-best economy. The workers, by contrast, are worse off.

The first-order reason for these welfare consequences is obvious. In some periods, the
borrowing rate lies below the marginal product of capital so that entrepreneurs benefit from
cheap access to credit while the workers face only low returns. There is, however, an additional
and more subtle force working in favor of the elite. The policy distortions reduce the pace
of capital accumulation so that the marginal product of capital is higher at any point. But
since the entrepreneurs derive income solely from capital, they experience a higher income in
each period even if there is no spread in the rates of return. Put differently, the entrepreneurs
benefit because the factor from which they derive their income is relatively scarce at each
point in time. The workers, by contrast, are hurt by this slowdown. Less capital means a lower
marginal product of labor and hence lower wages at all future dates. In Section 5, we calibrate

the model to get a sense for the magnitude of these welfare implications.

3.3 Convergence and the Steady State

It remains to prove the existence of a balanced growth path under oligarchy and to show that

the economy eventually convergence to this path.

Existence. From above, we know that the first-best economy is on a balanced growth path if
the aggregate capital stock (in efficiency units) equals K }‘b. In addition, it has been mentioned
that the distribution of capital is constant under balanced growth. From this, it follows that

also in case of oligarchic institutions any combination of state variables (I?;Eb, Ii), Kk € [0, ], is
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consistent with steady-state growth since then we have r’ = r¥ = Tty Therefore, the dynamics

in the oligarchic economy does not differ from that in the first-best economy. In particular,

is a constant so that poor creditor protection may never play a role.

Convergence. As in the previous subsection, we concentrate on A < k%, (I?o, m()) . The first

step is to show that also in this case the economy monotonically grows over time.

Lemma 3 Let Ii?b (IA((L Iio) > A\ and r(’;‘ > T;Eb. Then, we have [?tJrl > I?t for allt > 0.

Proof. See Appendiz. ®

Lemma 3 states that the individuals’ optimal consumption decisions will never give rise to
negative aggregate savings. The intuition is the same as in the first-best economy. Negative
aggregate savings in t are associated with a higher return to capital in t 4+ 1. Then, since
the Euler equation determines the extent of consumption growth, aggregate consumption will
expand strongly between the two periods so that aggregate savings are even lower in t + 1.
This, in turn, leads to a strong expansion of consumption between ¢ 4+ 1 and ¢ + 2, and so on.
Eventually, the economy would collapse if the individuals followed such a consumption path.

So far, we know that even in the oligarchic economy the aggregate capital stock monoton-
ically increases (Lemma 3) but may never exceed IA(}‘b (Proposition 1). Suppose now that K
does not converge to I?;b but to a level that lies strictly below I?;b. Then, by equation (7), we
have 1+ 7 > 1473, = (1+ p)(1 + g) for all £ > 0. Consequently, since

I’%E _ 1 + TF AE

A+t
KF has to grow towards infinity. This, in turn, requires KT to become negative from some
point onwards which is impossible since the workers may not borrow.!* Hence, the aggregate

capital stock must converge to IA(}b. Then, by the equations (16) and (13), we have tlim H, =
— 00

1—:3@% = ﬁ;b and tlim C, = é;b, respectively. To summarize (proof in the text),
—00

Proposition 5 Let A < k%, (IA(O, /fo) and > 4. Then, aggregate capital, IA(, and aggregate

consumption, 5, converge to their corresponding first-best steady-state values, IA(;b and a’;b.

It remains to determine the limit behaviour of k;. Obviously, this ratio may not converge

to a value on the interval (), 1] since then the entrepreneurs’ rate of return would converge to

M Note, however, that even if the workers were allowed to borrow, K could not converge to a value below K*.

The reason is that C would grow towards infinity.
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a level that is strictly higher than r3, = (1 + p)(1 + g) — 1. Again, the entrepreneurs’ stock
of capital would grow towards infinity under such circumstances. Note further that x; does
not converge to a value on the interval [0, \) either because of Proposition 3. The following

proposition states that x; exactly converges to .

Proposition 6 Let A < k%, (I/(\'o,no) and r¥ > T%- Then, the workers’ share in aggregate
capital, K, converges to A.

Proof. See Appendiz. ®

Propositions 5 and 6 highlight that there is a certain asymmetry in the impact of oligarchic
institutions in the infinite-horizon framework. While the elite-protecting economic institutions
do not prevent the aggregate capital stock from converging to its first-best level, it may have a
large impact on the long-run distribution of capital. These results may look surprising at first
sight; they are, however, two sides of the same coin. In the end, also in the oligarchic economy,
aggregate consumption and productivity have to grow at the same rate so that the optimal
consumption rule can be applied ad infinitum by all agents. For consumption and productivity
to grow pari passu, the returns to accumulation must be uniformly at the first-best value. But
this is only possible if the aggregate capital stock converges to its first-best level and, at the
same time, capital gets sufficiently concentrated in the hands of the elite so that the borrowing
rate eventually approaches the marginal product of capital. Finally, since the works have a
natural tendency to accumulate faster than the entrepreneurs, they find it optimal to save
exactly the maximum amount which is compatible with a uniform rate of return.

Finally, it is worth emphasizing how dominant the impact of the oligarchic environment
on the dynamics of the distribution really is. While in the first-best economy the long-run
distribution of capital between the two groups depends on initial conditions, preferences and
technology, these factors no longer play a role in the oligarchic economy. Instead, * is pinned

down by a simple institutional parameter, the degree of creditor protection.

4 Allowing for a Long-Run Impact on Output

So far we have treated capital accumulation as endogenous but assumed the marginal product
of capital to be exogenous. Yet, it is reasonable to think that the “bad” institutional environ-
ment not only affects accumulation but also productivity. Given our focus on less-developed

countries, a particular concern is that the bad contractual environment may limit access to
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crucial foreign inputs (such as “technology”) and so may impair the productivity of the capital-
intensive firms. Relying on a natural extension of our framework, the present section formalizes
this concern and highlights the implications for long-run economic development.!®

Suppose that entrepreneur i’s output in period ¢ is no longer given by an exogenous parame-
ter A; times capital invested but instead by git (zit, ¢it) - Git, where z;; denotes the quantity of
an additional input factor which can be bought in a perfectly competitive international market.
In what follows, we refer to this factor simply as the “technology good,” and we impose

e e Zit T

Ait = A(zit, qiz) = <—) , 1€(0,1],

qit

where 0 < v < 1. The price of the technology good is given by x units of the intermediate
good so that the total cost reads p;xz;; when expressed in terms of the final good. Technology
contracts are subject to the same type of enforcement problems as credit contracts. Specifically,
entrepreneur ¢ can default ex post on the payment obligation by incurring a cost which is given
by A times the current firm revenue, ptﬁitqit. As a result, incentive compatibility requires
)\ptgitqit > piXxzit, and, as in the case of credit, default does not occur in equilibrium. Finally,
for reasons of tractability, we now assume that the punishment in case of default on the credit
contract is given by A times the firm revenue net of the cost of technology.

Entrepreneur i’s intratemporal decision problem involves now two choice variables, g;; and
zit, and these variables are chosen to maximize ptﬁitqit — Ri(qit — kit) — pexzir subject to
D¢ (Zitqit — Xzit) > Ri(qit — ki) and )\ptﬁitqit > pixzit- The solution to this problem is
derived in the appendix. It turns out that the equilibrium firm size as measured by the capital
invested remains as discussed in Subsection 2.2 and depicted in Figure 2 — with the exception
that A; is replaced by A()), a constant which is pinned down by the equilibrium factor intensity
as discussed below. As a result, the equations determining rf and rZ retain their form as well.
More generally, A; has to be replaced by A(\) in all the equations derived so far but the
functional forms remain unaffected.

Turning to factor intensity, we get that A is given by (/\/X)'v/(l—’v) if A < v and by
(v/ X)W (177 4therwise, whereas the latter expression stands for the unconstrained-optimal

choice. So, in this environment, poor contract enforcement can actually lead to a static ineffi-

ciency by inducing a sub-optimal use of foreign technology. Intuitively, unlike the borrowing

15Related arguments can be found in Antras and Helpman (2004) in the context of a Ricardian trade model.
See also Acemoglu et al. (2007) for a model in which bad contracting institutions lead to the choice of less
advanced technologies. We discuss some additional plausible channels (such as insufficient investment into

human capital or talent mismatch) in Section 5 below.
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rate, the price of the technology good cannot fall in response to low incentive-compatible de-
mand because the domestic economy does not affect world markets. As a result, sufficiently
poor contract enforcement must limit the number of units traded in equilibrium.

To assess the negative impact on current income and long-run development, we have to
determine how the entrepreneurs’ net output, i.e., output minus the cost of technology, is

affected. Straightforward manipulation yields

MO Q- Ngr 0 A<y

Entrepreneur ¢’s net output = A(\)g;; =
)’Y/(l—'Y) (1 _

(v/x Ngie = A=
The exposition so far implies now directly that this variant of the model is formally equivalent

to the baseline version with a modified aggregate production function,
M; = A(N)Q:, (1)

in the capital-intensive sector. As a result, we see that poor contract enforcement may lower
capital accumulation and income also in the long run. Put differently, the extended version of
the model accounts for persistent cross-country income differences on the basis of differences
in the quality of contracting institutions. The ratio of the steady-state domestic income in the
first-best world to the corresponding income in an oligarchic economy (with A < ) is given by

Y, o <(1)7/(1v) 1 _7>°‘/(1‘“).

Vi, \\A 1-X

Clearly, for given values of a and -y, this expression increases monotonically as the quality of

contract enforcement decreases and it grows arbitrarily large as A approaches zero.

5 Simulations and Some Country Experiences

The first part of this section goes through some numerical computations in order to quanti-
tatively assess the impact of bad contracting institutions on the speed of accumulation and
the entrepreneurs’ welfare. Our goal here is simply to provide a sense of the magnitudes for
reasonable parameter values and initial conditions. Based on these results, the second part
then discusses the capitalists’ incentives to push for such elite-protecting institutions at differ-
ent stages of economic development. The third part, finally, makes a first attempt at seeing
whether these incentives may indeed have played a role in what economic institutions oligarchic

societies adopted during the early process of industrialization.
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Simulations. Our simulations focus on a country where the capital stock per worker is only
low as compared to the economy’s steady-state level because, for instance, the country is just
about to begin its industrialization process or has experienced destruction in a recent war.
The impact on the speed of convergence is expressed as the additional time required to go
have the way to the steady state. To quantify the welfare effects, we ask what deterioration in
the country’s production possibilities is required in order to offset the entrepreneurs’ welfare
gains. We rely on two different measures. First, we compute the compensating downward shift
of the entire path of the transformed productivity parameter B.'6 Second, as an alternative
measure, we calculated the compensating permanent drop in the annual productivity growth
rate g. While these measures allow to quantify the welfare effects in an illustrative way, they
also refer to the notion that economies suffering from such oligarchic institutions may face
lower productivity levels (or even lower long-run growth rates) for reasons discussed in the
previous section. In this light, the above question can be rephrased as follows: At the onset of
industrialization, what is the maximum downward shift in the productivity level (alternatively,
the maximum drop in the annual productivity growth rate) an elite member is prepared to
accept in exchange for oligarchic economic institutions?

Regarding the parameterization of the model we rely on a = 0.33, p = 0.04 and g = 0.025
so that the labor share is given by two-thirds of the GDP and the steady-state rate of return
is about 6.5% p.a. We further choose 6 to be 0.99 implying that the elite represents 1% of
the population, and we will perform the numerical exercise with different values for A\, namely
0.6, 0.4, 0.2. With respect to the state variables’ initial values, we choose the following baseline
calibration: The start level of the aggregate capital stock, IA(O, is chosen to be 20 times below
the steady-state level so that with a A of 0.4 the average growth rate of the GDP is roughly
8.1% p.a. in the first ten years and, respectively, 3.5% and 2.6% in the second and the third
decade. Finally, the entrepreneurs’ initial share in aggregate capital, (1—£g), is set to 0.8. Note
that o and p simply take conventional values; the remaining numbers are chosen to broadly
capture the situation in Mexico at the beginning of the Porfirian era (1877-1911). As described
below, Porfirian Mexico can be viewed as a model case for the environment portrayed here.!”

Figures 5 and 6 show, respectively, the behavior of K and £ in the benchmark economy and

167t is more convenient to express the shift in terms of the transformed productivity parameter B (rather

than in A) because the resulting numbers give at the same time the impact on the long-run output level.
17See Razo and Haber (1998) for the productivity growth rates; Maddison (2007) for the GDP data; Haber

(1989, Chapter 3) and the literature cited therein for the class structure and the distribution.
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in the oligarchic environment (with As at 0.6, 0.4, 0.2, and 0.1). The steady-state value of the
aggregate capital stock, I?;b, is given by 11.04 and that of  in the benchmark economy, k%,
can be numerically computed as 0.75. As shown above, the corresponding values for « in the
oligarchic economy are given by x3_, = . According to Proposition 1, the policy distortions
must slow down the speed of convergence towards the steady state, and this effect is clearly
apparent in Figure 5. In quantitative terms, we find that the time required to cover half the
distance to the steady state rises by about 14% (2 periods) in the A = 0.4—case and by about
50% (7 periods) in the A = 0.1—case, for instance. These numbers illustrate that the overall
growth-retarding impact is quite sizable — even though the entrepreneurs accumulate much

faster in the oligarchic environment.
Figures 5 and 6 here

The magnitude of the impact jumps even up when we turn to the entrepreneurs’ welfare
gains. When the world starts in t = 0, a representative entrepreneur would accept a downward
shift of the entire path of productivity of at most 20% in order to have A = 0.6 rather than a
perfect credit market; in order to have A equal to 0.4 or 0.2 he would accept downward shifts of
maximum 42% in the former case and 55% in the latter case.'® The corresponding numbers in
terms of a permanent drop in the annual productivity growth rate are given by 1.2, 3.0, and 4.5
percentage points. Clearly, these numbers point to very strong welfare effects: A representative
member of the elite may easily prefer to live in an oligarchic economy which eventually settles
at an output level that is only half of the corresponding first-best level. Alternatively, the elite
agents are even prepared to accept negative long-run growth rates and hence ever decreasing

total factor productivity in exchange for sufficiently low levels of A.
Table 1 here

It is further worth noting that the impact creditor protection is monotonic. Lower levels of
A are consistently associated with “lower” trajectories of both K and k. At the same time, the
entrepreneurs’ welfare monotonically rises as A falls.'® So even though a lower A goes together
with lower deposits and hence less scope for external finance in each period, there is a clear

negative relationship between creditor protection and the elite’s welfare.

18 Expressed in terms of yet another standard measure, that is, the fraction by which the entire entrepreneurs’

path of consumption must be decreased in order to offset the gains, the numbers are 15%, 35% and 47%.
19 A large number of different parameterizations show that this result is not an artifact of the present parameter

choices but a robust implication of the model.
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Table 1 shows the corresponding numbers for different start values of I?o and xg. The
table reveals two additional interesting patterns. First, a representative entrepreneur has a
larger willingness to pay if the initial aggregate capital stock is lower. Intuitively, at low
levels of accumulation the marginal product of capital is large and hence having access to
cheap credit during that period is highly beneficial to the elite. Second, the willingness to pay
rises in the workers’ share in aggregate capital. With the elite owning less capital in relative
terms, the equilibrium borrowing rate has to fall farther below to marginal product so that an

entrepreneur’s rent per unit of capital is larger, other things equal.

Discussion. These simulations can help to understand why elite-protecting institutions may
emerge in the first place and may persist over extended periods of time — but also why they
tend to be abolished later on in the development process. At the onset of industrialization,
pre-existing economic elites have a substantial interest in such institutions even if productivity
growth was strongly impaired. The reason is that physical capital is scarce and thus has a high
marginal product; but this means that getting preferential and inexpensive access to capital
has a huge impact on the profitability of the elite-run establishments. Hence, during the first
decades of industrialization, the potentially powerful economic elites have strong incentives to
push for low creditor protection and administrative barriers to entry. Of course, these incentives
are particularly strong when more direct (and probably less damaging) redistributive tools such
as outright taxation of the rest of society are unavailable. Note that the lack of such a direct
measure is indeed plausible for a number of different reasons. Most notably, at the beginning
of the development process, the state’s capacity to tax a broad segment of society is typically
weak; moreover, the indirect way of redistributing towards the elite tends to be less transparent
for the rest of society and thus may face less opposition.

At later stages of development, however, the incentives to defend elite-protecting institu-
tions fade away. The marginal product of capital is substantially lower and a large fraction of
the aggregate capital stock is held by the elite anyway; so cheap access to credit can no longer
play the same important role as earlier in the process. Yet, at the same time, the losses in
terms of lower productivity are unlikely to diminish. As argued in the previous section, the
bad contractual environment continues to limit access to crucial foreign inputs. Additional
costs (from which we have abstracted in the present paper) may even gain in prominence as
time passes by. For instance, as discussed in Acemoglu (2008) or Caselli and Gennaioli (2005),

entrepreneurial talent may be imperfectly correlated across generations; hence, restricting en-
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trepreneurship to a small subset of society may become increasingly costly to members of the
elite. Similarly, as highlighted by Galor and Moav (2004, 2006), credit constraints become more
and more of a burden if there is a capital-skill complementarity in production: As physical
capital gets accumulated, the marginal product of human capital goes up; yet, due to limited
access to credit, a large cross-section of society cannot invest sufficiently into skills. But this is
also harmful for the members of the elite because then the return to physical capital is bound
to decreases sharply over the process of development. So while the model predicts the elites to
strongly favor oligarchic economic institutions in early stages of development, they may well

favor more open structures after a few decades.

Country Experiences. We now review some historical evidence suggesting that the distrib-
utive effects highlighted in Table 1 might indeed have influenced government policies during
the early years of industrialization in two well-studied countries, Mexico and South Korea.

We first look at Porfirian Mexico (1877-1911), a country which was industrializing fast
partly because the development of the US railroad system moved the economy closer to the
large market in the North. There is little doubt that access to economic opportunities was
highly unequal during that time. Coatsworth (1978, p. 92), for instance, reports that “public
regulations of economic activity (...) raised start-up costs and discouraged enterprise.” At
the same time, creditors could not rely on the judiciary when dealing with a defaulting debtor
because, as Haber (1991, p. 567) reports, “it was extremely difficult to enforce loan contracts
[through courts].” As a result, it was virtually impossible for an outsider to get a bank credit.
Yet, bad contract enforcement was not the only impediment to the development of a liquid
credit market. An additional factor was that the government hampered entry into the banking
sector by applying a highly restrictive licensing policy.

Maurer (2002) and Haber et al. (2003) provide insights into the motivation behind these
policies. It seems that the government was not so interested in funneling credit to a broad and
emerging manufacturing sector but rather in benefiting a small elite of financiers and indus-
trialists by providing them with preferential access to scarce capital. To see the government’s
motivation, it is important to know that influential government members were frequently on
the board of directors of the few large banks and industrial companies. Moreover, the major
financiers were at the same time the largest industrialists or were closely associated with them.
So everybody in this coalition had a lot to win from these policies. On the one hand, as high-

lighted in this paper, the combination of poor contract enforcement and restrictive banking
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regulations suppressed incentive-compatible demand for credit by excluding those outside the
small elite from the banking system — and hence guaranteed cheap access to capital for a small
number of well-established financiers/industrialists who mainly invested the borrowed funds
into their own industrial enterprises. According to Maurer (2002, Chapter 5), such “auto-
préstamo” (insider lending) was the standard practice during the Porfirian era — and was on
average hugely profitable. On the other hand, the government and the politicians won crucial
political support from the oligarchs. Moreover, they could appropriate part of the rents either
by also receiving cheap loans or through compensation packages for board membership (Haber
et al., 2003, Chapter 3 and 4). As a result, again consistent with the model’s implications,
the Mexican credit market hardly developed during that era. Haber et al. (2003, Chapter
4) explicitly note that even in 1911, after three decades of industrialization, the total amount
of capital available in the banking system was very small.?’ During the same period, how-
ever, the enterprises owned by the elite grew rapidly and became exceptionally large — even
by US standards (Maurer, 2002, Chapter 6). It was only after the revolution and the civil war
(which ended in about 1917) when the regulatory and legal environment eventually allowed
the banking system to grow somewhat faster (Haber, 2005).

Though certainly different in many aspects, there seem to be important parallels between
Porfirian Mexico and South Korea during the Park years (1961-1979). Recovering from the
Korean War, the country entered a period of fast accumulation towards the end of the 1950s.
There was also a preexisting economic elite consisting of the owners of the “cheabol” (large
family-run conglomerates) on which the country’s new ruler had to rely in order to sustain
power (see, e.g., Chang, 2003, Chapter 2). And again, similar to the Mexican case, the ruler
“bought” the required support by delivering policies which provided the elite with cheap ac-
cess to capital. In return for kickbacks and political support, the leaders allocated enormous
amounts of low interst loans to the cheabol-owners (see, e.g., Kang, 2002a, 2002b). These
subsidized credits were highly beneficial to the elite: In the 1960s, the cheabol-owners were
prepared to pay up to 20% of the loans in kickbacks. In contrast to the Mexican case, however,
the Korean leaders were not forced to use indirect measures to provide the elite with cheap
credit. The nationalization of the banking system in the early 1960s allowed for direct control

over the allocation of credit. The consequences for the credit market were broadly consistent

20There are some numbers supporting this evaluation. Based on Maurer (2002, Figures 4.8 and 4.10), the
Mexican deposits-to-GDP ratio in 1911 can be calculated as roughly 12%. According to Rajan and Zingales

(2003), the corresponding figure for the United States was about three times larger.
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with those in Mexico. While the economy developed, the total amount of capital available
in the banking system (as proxied by the deposits-to-GDP ratio) remained rather low by in-
ternational standards — which again did not prevent the few big industrial enterprises from

1 Serving as a major redistributive tool, government control of

growing exceptionally large.?
banks could not be abolished for two decades although the inefficiencies were apparent. It
was only in the 1980s, just before the democratic transition, when major reforms took place.
At this point, partly because of higher competitive pressure due to trade liberalizations,?? the
“old” system’s inefficiencies became too costly — even for the elite (Chang, 2003, Chapter 2).
Finally note that Russia went through a quite similar experience after the dissolution of
the Soviet Union in 1991. At least during the early years of the post-Soviet era, the heavily

government-controlled Russian banking system served as a redistributive tool much in the same

way as the Korean system did (see, e.g., Treisman, 1995).

6 Summary and Conclusions

Existing economic institutions give often rise to substantial inequality in the access to economic
opportunities. Particularly in poorer economies, the incumbent producers tend to be protected
from outside competitors as a result of prohibitive regulation of entry and the lack of credit
for not yet established entrepreneurs. This paper introduces such distortions into the infinite-
horizon framework and derives implications for the evolution of the wealth distribution, long-
run economic development, and the welfare of the different groups in society.

The analysis provides three interesting positive results. First, in societies starting at a low
level of accumulation, elite-protecting institutions may have an extreme impact on the dynamics
of the distribution. While a similar non-oligarchic economy would grow more equal over time,
elite protection ensures that a large fraction of the economy-wide capital stock will eventually
be concentrated in the hands of a tiny segment of society. The reason is that the workers,
lacking an alternative use for their savings, are forced to charge “low” borrowing rates in order
to give the incumbents weaker incentives to default. With forward-looking savings decisions,
low returns to accumulation strongly deteriorate the workers’ incentives to save. They discount

future labor income less and so consume a large part of their current income. Access to cheap

21 At the end of the Park era in 1979, the deposits-to-GDP ratio was about 25% as compared to 64% in the

United states, for instance (see Beck et al., 2000; “Financial Structure Dataset”).

22The opening of the home market was in large parts the result of growing pressure from the country’s trade

partner, in particular the United States.

28



credit, in turn, is associated with a “high” entrepreneurial rate of return — which provides
the entrepreneurs with strong incentives to accumulate so that the distribution gets highly
polarized. While these results are derived for Cobb-Douglas technology and logarithmic period
utility, simulations suggest that they are more general. In particular, they remain largely
unaffected once we impose a more general CES technology or CRRA period utility.

The second insight is that, during the first decades of accumulation, oligarchic economic
institutions can easily compensate the elite for substantially lower productivity levels or even
for a large drop in long-run productivity growth. According to numerical computations, the
incumbent producers would be prepared to sacrifice several percentage points of annual TFP
growth in exchange for elite-protecting institutions at the onset of industrialization. To give a
concrete example, the calibrations suggest that at the beginning of the Porfirian era a represen-
tative Mexican industrialist would have been prepared to accept an up to 4.5 percentage points
lower annual productivity growth rate in exchange for cheap access to credit due to oligarchic
institutions. The welfare effects are so large because, if capital is still scarce in the economy, its
marginal return is high so that getting cheap loans easily multiplies the beneficiary’s income
in a period during which the marginal product of consumption is highest.

Third, while the magnitudes of the redistributive effects are interesting in their own right,
they may also attract interest from a political-economy perspective. In particular, they can
add to our understanding of why growth-retarding institutions may emerge in the first place
and then persist over decades. The model highlights that — at lower levels of development — a
potentially powerful segment of society has strong incentives to establish and defend oligarchic
economic institutions even if they hampered the development of the financial system and dam-
aged the economy’s growth potential. Moreover, the model suggests that financial suppression
may not only be in place to — as highlighted by the previous literature — benefit the incumbents
through the creation of monopoly power in the goods markets. Here, large redistributive effects
materialize because the price of capital is kept below its social product for a small number of
well-connected individuals. Historical evidence from Mexico’s Porfirian era (1877-1911) and
from South Korea during the Park years (1961-1979) indeed suggests that this channel might
be important for understanding government policies towards the financial sector during the
early years of industrialization. The analysis further predicts the elite to accept more open
economic structures only if capital accumulation is no longer the dominant engine of growth
and oligarchic institutions impose a growing cost since, for instance, they increasingly limited

access to key foreign inputs or hamper the accumulation of human capital.
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It may finally also be interesting to adopt a normative perspective. The finding that,
depending on the quality of law enforcement, periods of fast accumulation can either bring
higher or substantially lower levels of inequality has obvious policy implications: For instance,
if governments in high-inequality countries want to utilize strong growth episodes to bring down
inequality, improving the functioning of the judicial system (and hence that of the financial

system) is an essential reform step.
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Appendix

Proof of Lemma 1. Suppose first that x never falls and never stays unchanged during the
transition towards the steady state. Then, the claim immediately follows.

Suppose now that s decreases or remains constant at least once. By aggregating equation
(11) across entrepreneurs and remembering equation (13) we can calculate the entrepreneurs’
share in aggregate consumption, CZ/Cy, as (1 — k;)(1 + r) K, ((1 +r) K, + ﬁt)_l . From
the Euler equation, this ratio does not change over time since - in the first-best economy -
the rate of return is the same for workers and entrepreneurs. In particular, CF /C; takes the
same value in the transition towards the steady state as in the steady state. Hence, using

L+75,=(1+p)(1+g) and Hj, = (1 + p)p~ '@, we get

cF 1+ 7K, .
=0~ ) — TR g K7u)7s (L1-1)
t (1 + Tt)Kt + Ht

where
ap(l+g)

T=E— .
ptg(l+p—a)

Suppose now that k¢11 < k¢ or, equivalently, that 1 — k;11 > 1 — k¢. Then, since

(1 + Tt)}?t
(14 r) Ky + (14 p)iy — pHy

(1= K1) = (1 — ke)

(1+p)
P

we have (1 + p)@, — pH, < 0 or, equivalently, H, > wy. Using this inequality in equation

(L1-1) leaves us with
(1= r)3(Ke) = (1= w7),

where
~ 1+aK2!

6(Kt) = >a—1 1 >a—1"
1+aK "+ 1+ p)p (1 - a)K;

Further, since fl}‘b = (1L+p)p~ ¥, 5([?;2,)) equals . Then, because &' (K;) > 0 for K; < I?;F,ﬂ
we have 5([?75) < ~vif IAQ < IA(}b. Hence,

(1 —ke) > (1= K}p) or Ky, > Ky

Finally, assume that x decreases (or remains constant) for the first time between 7 > 0 and

7+ 1. Then, ﬁj‘cb > Ky > K-

Proof of Lemma 2. Suppose first that 6’0 is strictly lower in the oligarchic economy. Ac-

cording to equation (13), this can only be true if H is strictly lower than in the first-best case.
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Then, since I?O is exogenous, K 1 must be higher (equation 16). Accordingly, 7¥ will be lower
and w; will be higher (both in a strict sense) than in the first-best economy case. Since @y is
the same in both economies and r{ is strictly lower with oligarchic institutions it follows from
equation (15) that H; must be strictly lower (as compared to the first-best economy case).
Therefore, we may infer that K, is higher and, consequently, that 7% (i) is lower (higher)
than in the first-best economy. Very similar to the step before, it must then be that H, is
strictly lower in the oligarchic economy. We may now repeat these arguments ad infinitum
and conclude that, under the premise made above, the capital stock in the oligarchic economy
must be strictly higher at all future dates ¢ > 0. Since a higher stock of capital is associated
with a lower worker’s rate of return and a higher wage rate, fIO must be strictly higher as well
(equation 14). But this contradicts our initial assumption.

Suppose now that 60 does not differ from the corresponding value in the first-best economy,
implying that also fIO is the same in both situations. Suppose further that kg < A. Then, the
two economies must evolve parallel until k reaches A. From Lemma 1 and the assumption
&*1 > X\ we know that x must cross the A-threshold at some point. Suppose that this happens
for the first time in ¢ = 7, i.e., K, > A and k; < AVt < 7. Again, it is important to note
that before 7 both H and K (as well as the workers’ rate of return and the wage rate) do not
differ from their first-best counterparts and this is even true for IA(T. But since 7L is strictly
lower with elite-protecting institutions, H is (for the first time) strictly lower in the oligarchic
economy in 7. We can now use the same arguments as in the first part of the proof in order to
end with the contradiction that Efo must be strictly higher in the oligarchic economy. In case
of kg > X this second part of the proof can be carried out in a similar way.

Having led the assumption that 50 is smaller (or the same) to a contradiction, we conclude
that 60 must be strictly higher in the oligarchic economy. This, in turn, implies that K 1 is

smaller.

Proof of Proposition 3. Suppose first that ko < A\. By Lemma 2 and equation (13), both
6’0 and fIO must be strictly higher in the oligarchic economy. Suppose now that x; < A for all
t > 0. Then, along the lines of the proof of Lemma 2, it can be shown that IAQ will be smaller
than in the first-best economy at all dates ¢ > 0. Consequently, for all ¢ > 0, r¥ (w;) must be
strictly higher (strictly lower) in the oligarchic economy. But this translates into a smaller PAIO
(equation 14) which contradicts Lemma 2. Hence, k£ must pass A from below at some future

date. Suppose now that x reaches (or falls below) A from above at some date 7 + 1. From
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Lemma 1 we know that Ii?b (I?T,RT) > \. Hence, by Lemma 2 and equation (13), both &
and ﬁT must be strictly higher than in a first-best economy that starts with IA(T and k.. Then,

using the same arguments as above, k must pass A from below at some later date again.

Proof of Lemma 3. To see that aggregate savings are strictly positive in ¢ = 0, assume,
to the contrary, that K, < K. Since IA(lE > IA(SE, we have I?{“ < IA(OL and therefore k1 < ko,
implying that 1 +7f > 1+ rf > 1+ %,- Hence, according to the Euler equation, CL must
rise between the dates 0 and 1. Likewise, we have CZ > CE and therefore C; > Cy. Then,
by equation (13), PAI1 > ﬁo. Finally, it fallows from equation (16) that IA(Q < I?l < I/(\'O. This
sequence of steps can be repeated to see that KL will eventually reach zero. At that point,
however, the workers can no longer follow the Fuler equation since they may not borrow.
Because such a path cannot be optimal, aggregate savings must be strictly positive in ¢ = 0:
K > K.

Suppose now that IAQ > IA(t_l and IA(t_H < IA(t with ¢t > 0. Using the same arguments as
above, we have rf,, > 7. Then, by equation (18’), fItH > H,. Further, equation (16) implies
that ]?t+2 < I?tﬂ < I?t. But then, rf+2 must be strictly higher than 7{11 and, according to
equation (15), H must rise again between t 4+ 1 and ¢ + 2 so that [?H_g < [?t+27 and so on.

Again, such a path cannot be optimal, and we conclude that I?t-i-l > IA(t, t>0.

Proof of Proposition 6. By the Bolzano-Weierstrass Theorem, the sequence {/it}tzo has
a convergent subsequence. We start the proof by showing that any convergent subsequence of
{kt};>0 has to converge to A. Notice first that one can rule out that a subsequence converges
to a value on the interval (), 1] based on the same argumentation as in the text: The entrepre-
neurs’ capital stock would grow towards infinity. Suppose now that there exists a subsequence
{Htj }jzo that converges to a value on the interval [0, A), i.e., suppose without loss of generality
that jlingontj = A —¢ with ¢ > 0. Then, there must be a 7 € (0,¢) so that there exists a j with
|)\ — Iitj| > q for all j > 3 Consequently, by Proposition 3, we know that x has to increase
infinitely often by an amount larger than n > 0 so that, since both KE and K monotonically
rise over time, K must grow towards infinity. But this contradicts Proposition 5. We conclude
that any convergent subsequence of {Iit}tzo converges to A.

Suppose now that the sequence {“t}tzo does not converge to A\. Then, there must be ae > 0
so that for all ¢ there exists a m(t) > t with ’)\ — /-@m(t)} > ¢. Consider the sequence {Hm(t) }tzo .

This sequence is also contained in the closed and bounded interval [0, 1], and hence must have
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a convergent subsequence. This convergent subsequence, since it is also a subsequence of
{Kt};>0, must converge to A. But this contradicts the inequality ’/\ — /-@m(t)} > ¢. Therefore,

we have lim k; = A.

t—o0

Solution to the decision problem in Section 4. The set of first-order conditions reads
= Mpe2ias” = Be =y (L= 1)Aezfiay” — Be) — oy (L= ) Apezgia;, ) =0 (E-1)
y—1 1—v y—1 1—v y—1 1—v —
TPtZip Qg — PeX — Hae ('YAptZit 4Gt — APtX) — Haoy (’YAptZit it *PtX) =0 (E-2)
fhie (/\Pt (thqilf7 - XZit) — Re(qit — kit)) =0 and gy (>\19t23tqilf7 - PtXZz‘t) =0,

with gy, < 0 and py, < 0. A solution to this system includes the optimal values of the
two endogenous variables in each of the four possible sub-cases which are associated with the
relevance of the two restrictions in equilibrium (binding or not binding). Moreover, the solution

states the conditions determining which of the four sub-cases is actually the relevant one.

Suppose first that the credit-restriction is binding and assume for the moment the technol-

ogy restriction binds as well (Case uy, < 0, py, < 0). Then, we get

Ay = A=) and gy = (1 — A AN /R)) ™ ks

where A(X) = A(1 — X). To determine the conditions under which this equilibrium is relevant
multiply equation (E-1) by ¢;; and equation (E-2) by z;; and then add the two expressions
together. The result is pL A(A) — Ry = pqy (A A(X) — Ry) which immediately implies p; A(X\) >
R > Ap:A(X) since pq, < 0. Further, equation (E-2) can only hold if A < . Notice that the
situation with only the credit-restriction binding (Case py;, < 0, pg, = 0) is very similar. In
particular, the expression for ¢;; is unchanged, and we must also have p,A(\) > Ry > Ap:A(N).
The difference is that we now get Ay = A = (v/x)” "™ and hence A(\) = A(1 — 7).
Moreover, equation (E-2) can only be satisfied if A > ~.

Consider now the cases in which the credit-restriction is not binding (Cases 1, = 0, iy, < 0
and gy, = 0, py, = 0). A similar approach as above shows that these cases can only be relevant
if pA(\) = Ry. Moreover, we have again A, = A = (/\/X)’Y/(l_ﬂ (and hence A(X) = A(1—\))
if A <vand Ay = A = (v/x)” " (and hence A(\) = A(1 — 7)) if A > 7. Finally, ¢;; can

take any value on the interval [k, (1 — )~ k.
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