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1 Introduction

Economic development is intimately related to structural change from natural
resource-intensive production like agriculture or mining to manufacturing and
capital-intensive production. This process is typically driven by the emer-
gence of a new entrepreneurial class which in oligarchic societies challenges
the traditional elite of natural resource owners economically and politically.
The relevant individual characteristic which enables agents to become entre-
preneur is whether or not they have the means to finance the cost of setting
up a firm. Under credit constraints this depends on the households’ own in-
come. An immediate implication is that, because every economy in an early
stage of development is dominated by primary goods production, the income
earned by landless workers or tenants in the primary sector is a decisive
financial determinant of the possibilities to start manufacturing activity.
This paper argues that, for this reason, the ownership concentration of
land or other natural resources plays an important role for entrepreneurship,
structural change, and economic development.! According to our analysis,
oligopsony power of large landowners in the agricultural labor market or their
bargaining power when leasing land to tenant farmers depresses entrepreneur-
ial investments of landless, credit-constrained households whose investment
possibilities depend on their income earned in the primary sector. Consistent
with this hypothesis we discuss and provide empirical evidence on negative

effects of higher land concentration on income of landless peasants. Employ-

IThere is a volumnious literature, surveyed by Binswanger, Deininger and Feder (1995),
on the effects of land concentration and land reforms on the performance of the agricultural
sector. According to evidence by Besley and Burgess (2000), land reforms in India after
1958 had no effect on agricultural output, whereas Banerjee, Gertler and Ghatak (2002)
show that tenancy reform in West Bengal in 1977, which to some degree assigned property
rights to tenants, substantially raised agricultural productivity. Our focus is on the effects
outside the agricultural sector.



ing historical U.S. state level data we find that a higher fraction of landowners
in the population was associated with higher wages for farm labor. Fig. 1
shows a strongly positive partial correlation between both variables for 1910,
after controlling for the share of workers in the primary sector. (In sec-
tion 5 we present more detailed evidence on the presence and importance of
oligopsony power.) This fits well into previous findings for India. Exploiting
survey data for India at a district level from 1960/61, Rosenzweig (1978)
finds that higher land inequality (among landowners) substantially depresses

agricultural wage income.
<Figure 1>

Our main focus is on the adverse effects of economic power of the prein-
dustrial elite in early stages of development. We thereby propose a comple-
mentary theory to the recently emphasized adverse effects of political power
of landowners which enabled them to block institutional reforms conducive
to economic development like public education (e.g. Sokoloff and Engerman,
2000; Falkinger and Grossmann, 2005a; Engerman and Sokoloff, 2005; Galor,
Moav and Vollrath, 2006).

Galor, Moav and Vollrath (2006) show that land inequality is negatively
related to the point of time in which human capital promoting institutions
are adopted, thereby delaying economic development, and provide support-
ing evidence by employing U.S. state-level data from the beginning of the
20th century. Proto (2007) argues that high land inequality is associated
with a high rental price of land, which in turn reduces the possibilities of
tenant farmers to invest in education. Falkinger and Grossmann (2005a)
relate the opposition of the landed elite to mass education to openness to

trade, where an open trade regime is politically supported by the landed



elite under a comparative advantage for primary goods production. These
contributions advance the hypothesis of Engerman and Sokoloff, developed
in a series of papers, on the delay of mass education under an oligarchic
distribution of landholdings. Our basic model abstracts from educational
investments and political channels to focus on the dismal effects of oligop-
sony power of landowners on entrepreneurship. However, in an extension we
show that landowners also oppose public investment and other policies which
promote productivity in the manufacturing sector, because the possibilities
of landowners to extract rents from their property depend on the volume of
labor supplied to agriculture. We also show that, contrary to landowners,
entrepreneurs support productivity-promoting reforms.? This suggests a vi-
cious politico-economic circle: By impeding business creation and the size of
the manufacturing sector, a high oligopsony power of landowners also hin-
ders the emergence of a bourgeois class so that the pre-industrial elite remains
the dominant political force. As a result, there is little support for economic
policies or institutional reforms promoting manufacturing productivity and
political change.

Our analysis provides a new link between credit market imperfections and
long-run growth patterns. Several theories demonstrate that initial wealth
inequality is negatively related to growth due to the disability of poor indi-
viduals to invest in profitable projects in the face of credit-constraints (e.g.
Banerjee and Newman, 1993; Galor and Zeira, 1993; Bénabou, 1996; Aghion
and Bolton, 1997; Piketty, 1997). The novel feature of our theory is to en-
dogenize the means of the landless population to invest in manufacturing

businesses by working out (in a dynamic two-sector model) the central role

2This is in line with Galor and Moav (2006), who argue that educational reform in 19th
century Western Europe was orchestrated by capitalists.



of oligopsony power of landowners in an early stage of development.

The plan of the paper is as follows: Section 2 presents the basic, economic
model. The equilibrium is characterized in section 3. Section 4 extends the
model by introducing productivity-enhancing public investments, determined
in a political process which highlights the conflict between landowners and
the emerging class of entrepreneurs. Section 5 presents evidence from the
years 1880 and 1910 on the link between the pattern of land ownership and
farm wages in the U.S. We also discuss how oligopsony power in the rural
labor market was historically associated with slow structural change in Latin
America and India. Finally, we document the increasing orientation of peas-
ants towards non-agricultural enterprises and fast industrial development in
Taiwan and South Korea in the aftermath of successful land reforms initiated
in the early 1950s — consistent with the link between ownership concentra-
tion, income levels of landless households, and structural change suggested

by our framework. The last section provides concluding remarks.

2 The Basic Model

We consider a two-sector overlapping generations economy with two-period

lives.

2.1 Endowments

Individuals differ in factor endowments. There is a “traditional elite”, rep-
resented by discrete number of N4 > 1 households, who own some natural

resource, hereafter referred to as “land”.? In each period, a household con-

3For instance, the traditional oligarchy in 19th century South America mainly consisted
of big landowners. Some of them made their fortune from mining.



sists of parent and child, where the child becomes parent in the second period
of life and inherits the land estate. The total amount of land is time-invariant
and denoted by Z. This fixed factor is equally distributed among landowners,
each owning z = Z/N?Z. The rents from the fixed factor are shared within a
household of the traditional elite between parent and child.

Moreover, in each period a large number of workers, N*, is born. They
are identically endowed with raw labor in the first period of life but don’t
own land. Besides raw labor, landless individuals are also endowed with an
ability 1 — £ to become entrepreneur in the second period of life, as specified
in more detail in the next subsection. The distribution of ¢ among the N*
individuals is time-invariant and uniform on the unit interval. When not
becoming entrepreneur, workers retire in the second period of life.

To focus on the role of land ownership concentration, we normalize Z =
NE. Throughout, we measure ownership concentration by the ratio of work-
ers to owners (NX/N?%), which in view of Z = N* equals ownership of land

per member of the traditional elite, z.

2.2 Sectorial Structure

There are two sectors, a primary (X —) sector, called “agriculture” which is
land-intensive, and a capital-intensive, manufacturing (Y —) sector. Goods
markets are perfectly competitive. For simplicity, suppose the X — and Y —
good are perfect substitutes, where both prices are equal to unity. Instanta-
neous utility of individuals from consumption in the first and second period
of life is identical and linear in consumption. To save notation, suppose the

discount rate is zero, and equal to the interest rate.* Thus, individuals are

4 Allowing for a positive interest (and discount) rate would not affect the predictions of
our model.



indifferent between present and future consumption.

2.2.1 Manufacturing Sector

The manufacturing good is produced by a simple constant returns to scale
technology with labor as only input. However, starting a business in which
I units of labor can be employed in ¢ involves set up costs. An individual

with ability 1 — £ has to invest
REH) =k +£+05(1) (1)
units of capital in t — 1, which allows to produce output
ye = Al (2)

in the second period of life.> Parameter k& > 0 captures both technological set
up requirements and barriers to entry. A; is manufacturing productivity in
t. It changes over time due to spillovers and learning-by-doing effects across
entrepreneurs in the Y — sector. This is captured by assuming that A, is
an increasing function of the share of entrepreneurs among the landless pop-
ulation in the previous period.> Moreover, as technical progress builds on the
existing stock of knowledge, A;1 depends positively on current productivity
Ay, where Ay > 0 is given. Let NF be the (endogenously determined) num-

ber of entrepreneurs in ¢, where N > 0 is given, and denote n” = NF/NL.

®Thus, higher ability of an individual to become entrepreneur reduces the part of the
set up costs which is unrelated to employment capacity If. Alternatively, one could assume
that entrepreneurial ability affects a firm’s productivity in production function (2). The
present formulation somewhat simplifies the analysis, but is not crucial for any of our main
results.

6Qualitative results would be unchanged if we assumed that A is positively affected by
manufacturing output, as e.g. in Matsuyama (1992).



Formally, A evolves over time according to
Apr = a(nf,At), (3)

where function a is increasing in its arguments.

An entrepreneur (who was a worker in the first period of life) cannot
borrow more than a finite multiple of first period income, I. More formally,
(s)he cannot invest more than nI, n > 1.7 Together with set up costs in (1),
this restricts the possibilities for workers to become entrepreneur. Parameter
1 captures the financial development of the economy, where n = 1 means
that no credit market exists. If 7 is sufficiently large the credit constraint is
not binding.

Y

The wage rate in the manufacturing sector, w* , is proportional to total

factor productivity:
wz/ = aAt7 (4)

a € (0,1). As shown in Appendix A, this can be rationalized either by Nash
bargaining between single workers and entrepreneurs or by efficiency wage
considerations of entrepreneurs.® Both possibilities are plausible. Nash bar-
gaining reflects the idea that a specific worker-firm relationship is important
in manufacturing (in contrast to the X —sector). Similarly, efficiency wage
setting in the Y —sector captures the notion that effort in the manufacturing

sector is more difficult to monitor than in the agricultural sector. We assume

"See also Bernake and Gertler (1989). The following simple microfoundation heavily
draws on Aghion, Howitt and Mayer-Foulkes (2005). Let r denote the interest rate and
suppose an entrepreneur who invests k can defraud the creditors by paying a cost uk,
0 < p < 1+7r. To do this is not worthwhile if uk > (1 + r)(k — I), which is equivalent to
E<nl,n=(1+4+7)/(1+r — ). Thus, the maximum amount of investment is 5/, where
n=>1

8Note that manufacturing firms would make losses under a perfect labor market, due
to the presence of set up costs and the constant-returns production technology (2).



throughout that the manufacturing sector is not less attractive for workers
than the agricultural sector (described below), such that entrepreneurs are
always able to utilize all capacity they want to install at the given wage.’
For simplicity, we also assume that each worker can be employed in only one

sector, and in the Y —sector inelastically supplies one unit of labor.

2.2.2 Agricultural Sector

The primary good is produced by a linearly homogenous production function,

F, for output z; on the landholding z per owner in period ¢:'°

v = F(If, 2) = 2f (I /2), ()

where [{ is the amount of labor a single landowner employs in period ¢ and
f(+) is an increasing and strictly concave function which fulfills the standard
boundary conditions. Let L} denote employment of workers in the manu-
facturing sector in t, where the initial level LY > 0 is given. The implied

number of workers in the X —sector in t is
NY=NF-L). (6)

Investment possibilities of these individuals depend on their income, I¥.

The basic economic mechanism we advance in this paper critically rests on

9Positive wage income differentials between manufacturing and agriculture is consistent
with overwhelming evidence on a positive (real) urban-rural wage gap. For instance,
Hatton and Williamson (1992) provide historical data on the U.S. for the period 1890-
1941, and discuss related evidence.

10 Allowing also for productivity progress in the X —sector would not affect our main
results. In our model, a higher rate of exogenous productivity growth in land-intensive
production would speed up economic development by raising wages in the agricultural
sector and thereby easing credit-constraints of potential entrepreneurs.



two features. First, higher land concentration, measured by z, reduces /X and
thereby impedes entrepreneurship due to credit-constraints (with investment
limit 1% for workers in the X —sector). Second, income of agricultural labor
negatively depends on the share of individuals seeking employment in the
X —sector, n¥ = NX /NL. In sum, we have

< orx orx orx

‘[t)( = ]X(nt 72); anix’ < 07 az < 07 aAt =

0. (7)

Appendix A provides a microfoundation for (7), by assuming that the labor
market in the X —sector is oligopsonistic. We show that the degree of oligop-
sony power of landowners - i.e., the wedge between the wage rate and the
marginal product of agricultural labor - increases if land ownership is concen-
trated on fewer owners (higher z). From this, consistent with the historical
evidence presented in section 5, we obtain % < 0. This property is critical
for our main results. According to Appendix A, 85—:{ = 0 if workers in the
X —sector were paid their marginal product.

A larger share of workers, n*, who seek employment in the agricultural
sector, lowers the marginal return to labor. Thus, % < 0 would also hold
if the wage rate in the X —sector was equal to its marginal product. Under
oligopsony power, also the labor input per worker in the X —sector is reduced,
additionally depressing wage income. As also shown in Appendix A, under
production function (5) the income (profits) of landowners, 77, are given by'!

on” on®

8—ntx>0,g>0. (8)

T = m(ng, 2);

Two remarks are in order. First, for the critical property % < 0, alter-

Uz (n® 2) would also be increasing in both arguments if agricultural workers were paid

their marginal product.



native microfoundations to oligopsony power of owners are conceivable. For
instance, high ownership concentration may give rise to bargaining power
over tenancy contracts which reduces income of tenants (and raises profits of
owners).!? Second, we have implicitly ruled out that the landowners adopt
an entrepreneurial role in manufacturing. If landowners could choose to give
up their estate and to become entrepreneur in the manufacturing sector, the
question is in which sector their profits are higher. As their profits in agricul-
ture, 7", are increasing in z, landowners will not find it attractive to become
entrepreneur if ownership concentration z is sufficiently high. This is sup-
ported by historical evidence. Consistent with our analysis, Young (1995)
finds that savings from previous wage employment was the main source of
start-up capital for micro-scale enterprises in rural Scotland between 1840
and 1914. Doepke and Zilibotti (2007) point out that in early stages of de-
velopment the rich were typically landowners who did not engage in business
outside the primary sector. According to Crouzet (1985), in the UK about
half of the founders of large industrial undertakings during the first indus-
trial wave (1750-1850) came from the working class or lower middle class.
Some of them, or their fathers, were employed in the agricultural or min-
ing sector. However, only 3 percent of entrepreneurs were part of the upper
class (landowners or officers) and less than 10 percent of entrepreneurs were
descendants of a landowner family. For instance, “after 1815, [landowners]
did not make any serious contribution either to the cotton industry or to the
great expansion of the iron industry which took place in the 1830s” (Crouzet,

1985, p. 77).13

12From the perspective of owners, tenancy contracts may have the advantage of provid-
ing better incentives for landless peasants, which is however not an issue in this paper.

3Doepke and Zilibotti (2007) explain such patterns in a model where altruistic parents
can invest in the patience capital (time preference) of their children and credit constraints
give rise to a complementarity between investment in patience and a steep income profile.

10



3 Equilibrium Analysis

This section shows that a high concentration of landholdings (z) is harmful for
entrepreneurship in the manufacturing sector and thereby retards economic
development. Moreover, we conduct comparative-static analysis with respect
to entry barriers (k) and the level of financial development (captured by 7).

We first examine the decision of workers whether or not to become entre-
preneur and the investment choice of entrepreneurs. Due to imperfect credit
markets, a worker with first period income I;_;, can maximally incur set up
costs nl;_1. Hence, an entrepreneur with ability 1 —¢ and first period income

I;_1 chooses optimal employment capacity (i.e., firm size) [/ to maximize net

profits'*

max 7/ (&) = {(As —w))l} = K1)} st nla 2 RED),  (9)
t

where k(&,1}) is specified in (1). For concreteness, we focus on the situation

where credit constraints are always binding for workers who are employed in

the X —sector in their first period of life, but workers who are employed in

the Y —sector are never credit-constrained.!’

. Yy Y\ 1. Y\ 2 . .
- t )t - . t)
Using w; aAy and k(& 1)) = k+ &4 0.5(1))", optimal capacity of

Employing this or alternative microfoundations of the negligible role of landowners in
industrial development would not affect our main results.

1Since the interest rate is assumed to be zero, profits (A; — w; )I{ are not discounted.

15Possible reasons for this are that either there is a pronounced earnings gap between
sectors (wY > IX) or workers who are employed in the Y —sector in the first period of
life have better access to the credit market than their counterparts in the X —sector (for
instance, because of more favorable financial structures in urban manufacturing areas, as
opposed to rural areas). Anyway, the main results would be unchanged if also workers
who are employed in the Y —sector or only workers with relatively low ability were credit-
constrained.

11



(unconstrained) workers in the Y —sector is given by
7= (1-a)A;. (10)

Higher manufacturing productivity, A, raises the marginal profit from in-
vestments and therefore raises optimal capacity. Optimal entrepreneurial

capacity choice then implies profits
T (€) = 0.5(1 — a)?A2 — ¢ — k. (11)

Whenever 7¥*(£) > 0, a worker in the Y —sector born in ¢ — 1 becomes

entrepreneur in ¢ > 1. This is equivalent to
£<05(1 —a)Al —k=¢. (12)

Threshold level & positively depends on manufacturing productivity A; and
negatively on fixed costs k.
A worker endowed with ability 1 — & who works in the agricultural sector

in the first period of life (I = IX) chooses capacity

¥ — min (\/2 (I, — € — /2:),13*) . (13)

As long as the constraints are binding, [¥¢ < [¥*. Thus, the installed capacity
is larger if I is higher, that is, according to (7), if land ownership is less
concentrated or if the share of workers in the X —sector is lower. Moreover,
firm size (1Y°) now increases if the ability of an entrepreneur is higher (lower

€), if the credit market is less imperfect (higher 7), or if entry barriers are

16We focus on parameter configurations such that &; € (0,1) for all ¢ > 1.
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less severe (lower k). Consequently, as formally stated in the next result, a
lower fraction of workers from the X —sector than from the Y —sector become

entrepreneurs. (All proofs are relegated to Appendix B.)

Lemma 1. There exists a threshold ability level & < & such that a
(credit-constrained) worker from the X —sector becomes entrepreneur in pe-
riod t > 1 if and only if £ < &. & is increasing in Ay and 1. Moreover, &

is decreasing in k, ni* | and z.

In sum, when a share n;X | of workers was employed in the X —sector in

t — 1, the share of workers who become entrepreneur in t is given by
nz? = ntX—lgg + (1 - nf(_ﬁf: = ﬁE(Atv n;tx—h Z, M, l%) (14)

The effects of A; and k on n” come through both & (see (12)) and &£ (see
Lemma 1), the effects of z and 1 come only through £. A change in n;*
has both a direct impact on n¥ and an indirect impact through &f. Let us
denote the manufacturing output per worker by Y;. Using (10) and (12) in

production function (2), we have in equilibrium at date ¢

&F - _
Y, = A {nx / e + (1 —nf DG | = V(AunSy k), (15)
0

where the first term in squared brackets is employment in firms founded
by credit-constrained entrepreneurs and the second term comes from the
unconstrained entrepreneurs. The share of workers in the X —sector, nX =

1—LY/N* =1-Y/A, evolves over time according to

&f _
¥ =1, / Pede — (1— 0 e =i (Aun 20 B, (16)
0
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t > 1, starting at n{ = 1 — LY /NL. Finally, according to (3) and (14), for
any t > 1, the dynamic process which governs manufacturing productivity

can be written as

At+1 - a(ﬁE(Ah n;fxil? Z,1, 12)7 At) = d(At’ niilu Z,1, ];3), (17)

where A; = a(nf, Ap) is determined by initial conditions.

System (16) and (17) characterizes the development of productivity (A)
and employment structure (n*) as functions of ownership concentration (z)
and financial parameters (1, k). The channels through which n;¥ ; and A, are
linked to nf and Y; are given by (14) and (15). They describe the emergence
of entrepreneurship and their role for the development of the manufacturing
sector.

The following lemma summarizes the properties of the functions defining

system (14)-(17).

Lemma 2. #”, Y and @ are increasing in A, and n. They are decreasing

in z, k and n;*,. With respect to i”X, the opposite holds.

We are now ready to derive comparative-static results for the transitional

dynamics. (A steady state analysis will follow.)

Proposition 1.

(i) A more concentrated ownership of land reduces the share of entrepre-
neurs (n%), manufacturing output (Y) and average entrepreneurial profits
i any period, whereas it raises both the share of workers in the X —sector
(n ) and profits of landowners.

(ii) Better financial markets (higher 1) or a decrease in entry costs (k)

positively affect n*, Y and average entrepreneurial profits in any period,

14



while reducing n™* ; moreover, profits of landowners decline.

Higher ownership concentration negatively affects first-period income of
workers in the agricultural sector because landowners exert oligopsony power
(aaf—j < 0). Thus, investments of credit-constrained entrepreneurs depart
more from the optimal investment level, which depresses their profits. Con-
sequently, both output in the manufacturing sector and the share of entre-
preneurs, n”, decline. A decrease in n” has two further effects. First, more
workers remain in the agricultural sector. This lowers their income further
(as gi—); < 0) and hence reduces investments of credit-constrained entrepre-
neurs also in the next period. Second, a decline in n” reduces productivity
in the subsequent period, which again raises n*. In sum, oligarchic land
ownership is harmful for development. Moreover, due to a positive link be-
tween n* and 7 on the one hand and the direct impact of a higher z on 7®
on the other hand (according to (8)), an increase in z raises profits of each
landowner.

In contrast, if access to credit were unlimited for all individuals, both
the equilibrium allocation of labor and manufacturing output would be un-
changed. To see this, note that the equilibrium share of entrepreneurs would
be given by &;, which is independent of z. Moreover, as discussed in sec-
tion 2.2.2, in the limit case where landowners cannot exert oligopsony power
(i.e., when workers receive their marginal product), agricultural labor income
would not be affected by the ownership concentration (aé—j = 0); thus, an
increase in z would be inconsequential for economic development even un-
der credit constraints. Thus, it is the combination of credit constraints and
oligopsony power which drives our results.

Similar effects to an increase in z arise when 7 decreases, which means

that credit constraints are ceteris paribus more severe, or when entry barriers

15



k increase. Manufacturing profits and thus entrepreneurship are depressed in
any period, again implying further effects on future investments by reducing
productivity in the manufacturing sector and income of agricultural workers.

We next characterize the dynamic system and the steady state. According

to (16) and (17),

Ang( - ng( - nt)il - ﬁX(Ataniila 2,1, ]%) - niilﬂ (18)

AAvyr = A — A= EL<At7 nfil, <1, 727) — Ay (19)

The evolution of the system depends on two initial conditions, A; = a(n¥, Ay)
and nf =1 — LY /NEIT Steady state values are given by An% = AA = 0.
Fig. 2 provides a phase diagram in the (n*, A)—space and shows a unique
stable steady equilibrium of the dynamic system (16) and (17), which is a

stable node (as confirmed in numerical simulations discussed below).
<Figure 2>

In the situation of an underdeveloped economy where the primary sector
is large and manufacturing productivity is low initially (i.e., ng > A¥ and
Ay < A), there are three possible transition paths towards a stable steady
state, depending on initial conditions. The first scenario applies when start-
ing between the An* = 0 and AA = 0 line in the South-East corner of Fig. 2.
Then we have a decline in n* along with increases in productivity A during
the entire transition path. In this case, entrepreneurship and manufacturing
output always rise over time. In a second scenario, which applies when start-

ing to the right of the AA = 0 line, the transition path is characterized by a

17In the absence of credit constraints, development would be characterized by the pro-
ductivity process alone. As nf = &}, (3) and (12) imply that productivity evolves over
time according to A;41 = a(0.5(1 — a)2A? — k, Ay).

16



decline in productivity in the early phase of development (when n* is high)
and an increase in later phases (when the economy enters the first scenario).
The X —sector always shrinks over time. In both scenarios, manufacturing
employment LY will always increase over time (recall n* = 1 — LY /N¥%).
Nevertheless, due to initially declining productivity, the share of entrepre-
neurs and manufacturing output may stagnate in an early transition phase
in the second scenario, before taking off later on. The same may happen in
the third scenario, which applies when starting below the AnX = 0 line, but
for the opposite reason: The size of the agricultural sector increases in an
early phase before declining in mature stages (when the economy enters the
region considered in the first scenario). In this case, A increases during the
entire transition.

Comparative-static results for the shown steady state follow immediately
from our previous results. Applying Lemma 2 we see that when 7 rises or
when z or k declines the AA = 0 line in Fig. 2 shifts to the right and
the AnX* = 0 line shifts downwards. This implies an increase in steady
state manufacturing productivity, A, and a decrease in steady state share of
workers in the X —sector, nX. Moreover, it goes along with increases in the
share of entrepreneurs, manufacturing output and profits in the Y —sector,
whereas steady state profits of landowners are reduced.'®

For illustrating the development patterns implied by our model we exam-
ined a parameterized version of the model numerically, assuming an oligop-
sonistic labor market in the X —sector as analyzed in Appendix A. We used
specification f(1*/z) = (I*/2)?, 0 < B < 1, in production function (5) and
specification a(n?, A) = h - (nf)7 - A5 4+ (1 — §) - A for productivity process

18The rise of n” and Y follows from Lemma 2. The effects on profits follow from (8)
and the arguments in the proof of Proposition 1.
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(3).1 The main focus of interest in this paper is how ownership concentra-
tion (z) — in interaction with credit-constraint (1) and entry barriers (k)
— affects the pattern of economic development. Numerical solution of the
dynamic system (16) and (17) suggests uniqueness and stability of steady
state equilibrium, as shown in Fig. 2, whenever ownership concentration z
is sufficiently high.?’ The relevant threshold for z increases with 7, that is,
when access to credit for start-up capital becomes easier. (With low owner-
ship concentration and well-developed financial markets, we would be in the
case where credit-constraints are not binding,.)

In the following comparisons we choose z = 25, n = 2 and & = 0.1
as baseline and calculated the effects of partial variations in the parameter
values on the outcomes of the model. Fig. 3 shows how concentration of land
ownership affects structural change, measured by the evolution of the share

X

of workers in the agricultural sector, n*, over time. For the initial values

chosen (ny = 0.95, A; = 1.7), there is monotonic convergence to steady

state value n~.

<Figure 3>

For instance, z = 50 implies that about 2 percent of the population own
land. Fig. 3 suggests that increasing the ownership share to about 10 percent

(z = 10) would have a substantial impact on structural change. The steady

19§ > 0 reflects the notion that there is some depreciation of knowledge over time, as
productivity changes according to AA;y1 = h-(nf)7- A —§- A;. The following numerical
evaluation is based on parameter values: § = 0.5, h = 0.3, v = 0.1, 6 = 0.15, ¢ = 0.2,
a = 0.5. Moreover, for oligopsonistic wage setting in the X —sector, we assume that in the
primary sector individual labor supply (1) as function of wage w is given by I°(w) = w?°2.
The values for z, 7 and k are varied as discussed in the text.

20 According to (18), (19) and the properties da/On* < 0, 97~ /dA < 0 from Lemma
2, one needs to show that the An*® = 0 locus in the (n™, A)—space is steeper than the
AA =0 locus and both slopes are negative.
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state value for the share of workers in the X —sector, 7, declines from 92

percent to 51 percent, as shown in the top-left cells of Tab. 1.
<Table 1>

Alternatively, we can look at the manufacturing share in total GDP (given
in the second column of Tab. 1). The variation in the sectoral structure is
also mirrored in the share of constrained and unconstrained workers who
become entrepreneur (£ and £, as given in the third and fourth column,
respectively). Lower concentration of ownership means lower economic power
of owners and higher earnings of workers in the agricultural sector (fifth
column) so that more workers have the means to start an enterprise. The
consequences for long-run GDP can be seen in the last column.

In a similar way, variations in the access to credit, 7, or in entry costs, k,
strongly affect entrepreneurship and structural change (displayed in rows four
to seven of Tab. 1). For instance, comparing the case where a credit market
is absent (n = 1) to the case where workers in the X —sector can borrow
three times their income (7 = 3), we see a dramatic decline in 7% (from 96
percent to 51 percent) associated with a substantial rise in entrepreneurship

and the share of manufacturing in GDP.

4 Productivity-promoting Policy in Political
Equilibrium

The previous literature on the effects of higher land concentration on develop-
ment and structural change has mainly focussed on the interrelation between
land inequality and human capital formation. A basic argument is that po-

litical power of landowners forestalled educational reforms (e.g. Sokoloff and
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Engerman, 2000; Falkinger and Grossmann, 2005a; Galor, Moav and Voll-
rath, 2006). In this section, we not only argue that our framework is consis-
tent with the opposition of landowners to political measures which promote
manufacturing productivity,?! but also highlight the vicious circle of high
land concentration when both economic and political power of landowners is
taken into account.

The model is extended as follows. First, suppose now that productiv-
ity A;yq1 is positively related to the level of public investment per worker
in ¢t + 1, denoted by Gy;1, e.g., the provision of infrastructure (railways,
education etc.) or implementing a legal system (commercial law) which re-
duces transaction costs of sales contracts in manufacturing. Formally, (3)
becomes Ay, = a(nf Gy 1, Ay), where g—g > (. Secondly, suppose that pub-
lic investment level G, is politically determined as a weighted average of the
preferred G—level of the representative landowner, GZ, and a representative
of the emerging class of entrepreneurs, GF.>> We assume that entrepreneurs
from the relatively rich group of previous Y —workers (who were not credit-

constrained) represent the entrepreneurial elite.?® Political weights are equal

2IThe attitude of the landed oligarchs in, for instance, Latin America towards public
infrastructure investment is best summarized by the following quote from Mellafe (1971,
p. 11): “The owners of great haciendas were opposed to just about everything: to the
installation of the telegraph, to electric power, [...] to public schooling in rural areas, etc.”
There exists a large body of evidence elaborating on this, which for space limitations we
cannot discuss here. See Falkinger and Grossmann (2005b) for a more detailed discussion
of the literature.

22This captures the fact that, in earlier stages of development, countries are rarely char-
acterized by democratic rule. For instance, in Latin America after independence, political
institutions were usually characterized by severe voting restrictions (like wealth or literacy
requirements for gaining citizenship) or lack of secrecy in balloting, as a consequence of
oligarchic ownership structures (Engerman and Sokoloff, 2005). Apart from voting re-
strictions, the interests of economically powerful groups may dominate political outcomes
through lobbying, corruption or direct political representation by members of the elites.

23 As will become apparent, unconstrained entrepreneurs have identical policy prefer-
ences, irrespective of their ability. We also checked that the main results qualitatively
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to the ratio of total profits of an elite to the economy’s aggregated profits.
This captures the notion that wealth is an important determinant of political
power in a non-democratic environment. Formally, in political equilibrium,

the implemented policy is

nx,G7 + 11y ,GF
I, +1my, 7’

G, = (20)
where II*X and ITIY are total profits of the traditional and entrepreneurial
elite, respectively.?! For concreteness, we use for profit function 7%(n¥, ) in
(8) the functional form derived in Appendix A, which relies on oligopsony
power of landowners in the agricultural labor market.

Public spending is financed by a uniform lump-sum tax on workers, levied
in both periods of life.2 That is, in period ¢, each worker pays a tax g, =
G/2. (Recall that G is investment per worker.) Uniform lump-sum taxation
on individuals born as workers implies that entrepreneurial decisions are not
affected by taxation.?¢

Although the traditional elite does not pay any taxes, landowning house-

holds will oppose productive public investments; i.e., GZ = 0 at all times.

remain the same when a credit-constrained entrepreneur with high ability represents the
entrepreneurial elite (Falkinger and Grossmann, 2005b).

24For simplicity, we assume that political weights are based on past profits. That past
and not current profits are relevant may reflect some inertia in the political system. The
assumption greatly simplifies the analysis. Otherwise, currently implemented policy, af-
fecting current profits, would feed back on the political weights.

2> Taxing also landowners would strengthen our results. An interesting fact in this
respect is that in 19th century Latin America, landowners hardly paid taxes. See, for
instance, Centeno (1993).

26 Qur main results would be unchanged if we assumed that entrepreneurs pay a different
amount of taxes than retired workers in the second period of life. The occupational choice
would be altered in a straightforward way by a differential tax treatment, without providing
further insights. If retired workers pay taxes, they have to do it out of savings. Recall that
individuals are indifferent between present and future consumption since utility is linear
in consumption levels.
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To see this, consider the decision of a landowner born in ¢. A decision in ¢
to support a higher G; would not affect the share of workers who seek em-
ployment in the X —sector in ¢, n;¥, as entrepreneurial decisions have already
been made. However, an increase in GG; would boost manufacturing produc-
tivity A; and thus also A;;1. A young landowner anticipates that this would
decrease the share of workers supplying labor to the agricultural sector, nfil,
which in turn reduces profits in ¢t + 1 (the second period of life), according
to (8). The preferences of the entrepreneurial representative are different.
We focus on interior solutions for GF (which requires that a is sufficiently

. : : 0%a d%a
concave as function of ) and assume that cross derivatives 55577 and 5555

are non-negative (which means that public investment is not less effective
in raising productivity in more advanced economies). In this case, as shown
in the proof of the following result, G¥ is positively linked to the stage of

development (characterized by nf ; and A; ;).

Proposition 2. For t > 1, the following holds.

(i) A higher concentration of landholdings (z) or an increase in entry
barriers (k) lower Gy in political equilibrium, whereas better financial insti-
tutions (higher n) raises it.

(ii) Suppose that initial conditions are such that, for a time-invariant
public spending level G, = G, manufacturing productivity (A) increases and
the share of workers in the X —sector (n*) decreases over time. Then G
in political equilibrium is increasing over time in the transition to a steady

state.

As higher public investment in some period #, G}, raises manufacturing
productivity A;, it is evident that (when anticipated) it raises the equilib-

rium share of entrepreneurs and manufacturing output for all ¢ >  during the
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transition to a steady state. Part (i) of Proposition 2 therefore implies that
higher ownership concentration impedes economic development also through
the political channel, in addition to the economic channel as shown in Propo-
sition 1. Both channels are mutually reinforcing. By retarding development,
a higher z shifts also political power from entrepreneurs to landowners, due
to the effect on profits. The resulting lower GG—level in political equilibrium
further slows down economic development. Moreover, as lower entry barriers
or better financial development increase the political weight of entrepreneurs
vis-a-vis landowners, a decrease in k or an increase in 7 raises public invest-
ment in political equilibrium.

Part (ii) of Proposition 2 implies that there is a positive feedback loop
from economic development to public investment and further development.
Suppose that we start in the first scenario discussed in section 3. That
means, the economy has reached the stage of development corresponding
to the South-East corner in Fig. 2. Then, over time, the distribution of
profits, and consequently the distribution of political power, changes in favor
of the entrepreneurial elite. Moreover, G¥ is rising over time. Economic
development, by giving rise to a new political class, triggers an increase
of public investment in political equilibrium, which in turn leads to faster

growth during the transition to a steady state.

5 Evidence

This section provides evidence for the main channel proposed by our theory:
that oligopsony power associated with a high concentration of landholdings
depresses income of peasants, therefore impeding entrepreneurship outside

the agricultural sector.
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5.1 Oligopsony Power of Owners: US State Level Ev-

idence

Braunhaut (1949) and Wright (1987, Fig. 1) provide historical data for farm
labor wage rates for the time periods 1909-1948 and 1866-1942, respectively.
They find substantial and persistent regional wage differentials between the
South — which was characterized by large plantations — and the rest of the
country. Consistent with our basic hypothesis, Braunhaut (1949, p. 189)
attributes these wage differences to “the fact that agricultural workers have
largely remained unorganized |...] [and] virtually without bargaining power,
particularly in the instances where farms are being operated on a commercial
basis by absentee owners”. We will now provide more detailed empirical
evidence from historical US state-level data on the presence and quantitative
importance of oligopsony power of owners in the rural labor market. We aim
to establish a positive relationship of dependent agricultural income, IX, to
the share of farm owners in the total population (inversely corresponding
to the ownership concentration measure z in the model), and a negative
relationship of IX to the share of labor in the agricultural sector, n~, as
assumed in (7).

We utilize data for the years 1880 and 1910 from several sources. Data
on remuneration of farm labor come from the US Department of Agriculture,
which reports monthly wages for farm labor with and without board. Wages
without board are received by those who earn cash wages only, without pro-
vision of food or housing. Log wages without board range from 2.33 to 3.71
in 1880 and from 2.8 to 3.99 in 1910, where the lowest wage was paid in
South Carolina in both years. The percentage of labor force in agriculture

is taken from Kuznets, Miller and Easterlin (1960). It varies greatly across
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states for the considered time period, from 10.1 percent (Massachusetts) to
86 percent (Alabama) in 1880, where high shares can be especially found in
the Southern states. In 1910, it ranges from 4.4 percent (Massachusetts) to
76.4 percent (Mississippi). The unweighted average across states has fallen
from 53.1 to 35.8 percent between 1880 and 1910. The remaining variables,
among them the share of farm owners in the population, are constructed
from data obtained by the U.S. Bureau of the Census (1976). The exact
definitions of utilized variables in Tab. 2 and data sources can be found in

Appendix C.
<Table 2>

Tab. 2 shows results from regression analysis with log wages of farm
labor without board as dependent variable. Columns (1) and (3) give the
most parsimonious specification for 1880 and 1910, respectively, as suggested
by the assumed relationship I;¥ = I*(n;*, z) in (7). Fig. 1 in the introduction
is based on the estimation results shown in column (3). Both the ownership
variable and the labor force share in the agricultural sector have the expected,
statistically and economically highly significant impact on farm wages. The
coefficients for the share of farm owners in total population provide support
for the importance of oligopsony power of owners. Increasing this share
by one standard deviation would increase farm labor wages by 11.8 percent
in 1880 and by 18.7 percent in 1910. As we have argued in section 2 and
shown formally in Appendix A, in absence of oligopsony power the ownership
pattern would be inconsequential for wages in the primary sector.

Moreover, our estimates imply that a decrease of the agricultural labor
share by 10 percentage points (about half a standard deviation in both 1880
and 1910) would increase wages by 11 to 16 percent, depending on the speci-

fication. Importantly, our results are not driven by differences in the fertility
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of land or the type of crops grown. Controlling for the land value per acre
does not affect the results.?” Besides in column (6) where the land value
enters positively and is statistically significant, it has an insignificant (and
negative) effect. Interestingly, if we add the fraction of native whites among
farm owners as additional control, the size and significance of our variables
of interest are not affected either, as shown in column (7). Rather, we obtain
the additional result that the share of native whites among owners nega-
tively affects wages.?® An increase in this variable by one standard deviation
depresses wages of farm labor by about 12 percent. This suggests that es-
pecially native white owners possessed wage setting power in the primary
sector.

We also performed several robustness checks. First, although according
to our model the percentage of the labor force in agriculture affects farm
wages contemporaneously, one might argue that there may be a problem of
reverse causality: if wages in the primary sector are high, many workers seek
employment in this sector. (Historically, though, farm wages were typically
much lower than wages in the manufacturing sector.) We therefore entered
the agricultural labor share from 1880 in the regression for 1910 (columns
(5) and (6)). This basically leaves the results unaffected. Second, focussing
on wages without board as done in Tab. 1 may be problematic if many farm
workers received other forms of remuneration than cash wages. Replacing
the dependent variable by log monthly farm wages with board leaves the

results basically unchanged (not shown). The only difference is that it some-

2Tt does not make a difference if we control for the value per acre of all land in a state
or the value per acre of land operated by landowners (results not shown). Both variables
are highly correlated across states, with a correlation coefficient of 0.991 in 1910. (The
value of land operated by landowners is however not available for 1880.)

28The variable cannot be constructed for 1880. For 1910, it ranges from 43 percent in
Minnesota to 98 percent in West Virginia.
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what enlarges the effect of the ownership variable on farm wages. Third, if
we replace our ownership variable by the share of landowners in the rural
population or alternatively by the number of landowners per family, results

are not considerably affected either.?”

5.2 Latin America

The strong concentration of landholdings in Latin America has been widely
documented in the literature (e.g. McBride 1936; Mosk, 1951; Katz, 1974;
Morse, 1975; Clark, 1971; Barraclough, 1970; Bulmer-Thomas, 1994). Apart
from its implication on political outcomes, an important economic result of
the oligarchic ownership structure was a substantial degree of power of large
landowners in the labor market for rural work and over tenants. Binswanger,
Deininger and Feder (1995; p. 2678) conclude that “a major purpose of the
huge landholdings was to restrict the indigenous population’s possibilities
for independent cultivation”. Peasants were typically allowed to cultivate a
small piece of land on the farm of owners of haciendas or landlord estates for
own subsistence in exchange for labor services, for which they might not even
receive a wage payment. Clearly as a result of oligopsony power of owners,
these “share tenants do not receive their full marginal product” (Binswanger,
Deininger and Feder, 1995; p. 2670).

Regional oligopsony power was also secured by restrictions on peasant

290ne may argue that the number of owners per family is more relevant for oligopsony
power of owners in the labor market than the average number of owners in the total
population used in Tab. 2. For 1880, however, the variable cannot be constructed since
the number of families is not available in the Census data. For 1910, the number of owners
per family across states is highly correlated with the average number of owners in the total
population, with a correlation coefficient of 0.988. This explains why results do not change.
All additional results and robustness checks not shown in Tab. 2 are available from the
corresponding author upon request.
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mobility through vagrancy laws or debt peonage.?’ Vagrancy laws were in-
troduced 1825 in El Salavador and 1877 in Mexico.?! In Guatemala vagrancy
laws replaced debt peonage in 1934 (abandoned in response to international
pressure), implying that someone with little or no land had to work at least
150 days per year on a coffee plantation. From the perspective of a large
landowner, such legal measures kept the elasticity of labor supply low and
thereby enhanced oligopsony power. As a result, the real wage rate for agri-
cultural labor was extremely low. For instance, in Guatemala it showed no
upward trend in the century prior to the revolution in 1944 (Schweigert, 2004,
Tab. 5). Still in the 1960s, average annual per capita peasant incomes in
Brazil, Chile, Columbia, Ecuador, Guatemala and Peru were just about USD
40-100 (Barraclough, 1970).

Despite revolts and revolutions, triggered by the dramatic concentration
of landholdings in Latin America and the resulting situation of most peas-
ants, land reforms have mostly been unsuccessful. As a notable exception,
Mexico implemented an eventually successful land reform, starting in 1917.
It was confiscatory for land in excess of 100 hectares. Total compensation to
landowners was a mere fraction of 0.5 percent of expropriated land (Flores,

1970).3 In line with our prediction that less concentrated land ownership

30The poor village and smallholder population accepted to work on the plantations in
return to cash advances and had to stay until the debt was paid off. Debt repayment was
difficult, however. Employers operated company stores where goods were sold at inflated
prices. This contributed to a stagnation of real wages for many decades. After death,
the duty to repay debt was passed on to children. (See Katz, 1974, and Bulmer-Thomas,
1994, ch. 4.) As the 93th conference of the International Labour Organization, held in
Geneva in June 2005, has pointed out, debt bondage is even nowadays frequently detected,
at fairly large scale, by government inspectors on Brazilian farms.

31See Binswanger, Deininger and Feder (1995, Tab. 42.1, Appendix 1) for a systematic
account of legal measures to “surplus extraction” to the favor of large landowners in many
parts of the world.

32In contrast, the envisaged large-scale land reform in Venezuela, which began in 1958,
was impeded due to high costs of the government, which aimed to compensate landowners
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is conducive for investments of initially landless households outside the pri-
mary sector, Flores (1970, p. 904) concludes that “there is no doubt that
high rates of capital formation for Mexico’s industrial revolution in the early
stages of the reform, 1917-42, came from agriculture”.

Overall, however, the oligarchic ownership of land in Latin America re-
sulted in a slow-growing manufacturing sector.®®> Until the last quarter of
the nineteenth century, industrial development was in fact negligible.?* Dur-
ing the first half of the twentieth century the situation eventually improved,
although manufacturing development still lagged considerably behind most
regions of North America. Manufacturing output as share of GDP in 1913
was 16.6 percent in Argentina and 14.5 percent in Chile (Bulmer-Thomas,
1994, Tab. 5.3). In Brazil in 1920 it was 12.1 percent, but only 3 percent
of the labor force was employed in modern manufacturing. Mexico, with
12.3 percent in 1910 had a comparable manufacturing share, whereas that
of Columbia was just 6.7 percent in 1925. For instance, the share of em-
ployment in the agricultural sector was basically stable between 1880-1930
in Brazil at circa 2/3, whereas it sharply declined in the United States and

Canada from around 50 percent to 22 and 31 percent, respectively.?

according to the market value of land.

33Consistent with our assumptions, labor was the main input in current manufactur-
ing production and, in contrast to the agricultural or mining sector, typically decently
remunerated (see Bulmer-Thomas, 1994, p. 121).

34Unsurprisingly, also urbanization was much slower than in the United States. In
Argentina, Chile, Mexico and Uruguay, for instance, the fraction of the national population
living in the largest cities basically stagnated in the entire nineteenth century (e.g., around
10 percent in Mexico). In the U.S. the population share residing in towns of 8000 or more
inhabitants gradually rose from 4.9 percent in 1810 to 33 percent in 1900 (Morse, 1975,
pp. 5-9).

35See the data provided by Peter Lindert under www.econ.ucdavis.edu/faculty /fzlinder/.
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5.3 India

In India, during the British empire many small peasants lost their land
and became wage workers in the agricultural sector (Patnaik, 1983). Land
concentration particularly increased in areas where the British introduced
landlord-based revenue systems for collecting land taxes. In these areas, sin-
gle landlords were free to collect taxes from peasants to fulfil the revenue
liability of a village, whereas in other areas revenue settlement was directly
made with individual cultivators or village bodies which jointly owned the
village (Banerjee and Ivor, 2005).3¢ Similarly to many parts of Latin Amer-
ica, wage negotiations were infrequent and agricultural workers were often
tied to landlords by debt peonage. Roy (2005) provides evidence that, as a
result, the average real wage for agricultural labor in colonial India showed no
upward trend from the 1870s until the end of the British empire. In contrast,
real wages in urban areas increased significantly.

Rosenzweig (1978) exploited the regional variation of land inequality in
India to examine labor market effects of changes in land concentration among
owners, employing data from a household survey in 1960-61 from 159 Indian
districts. He shows that higher land concentration (measured by the Kuznets
ratio of landholding inequality) has a strong negative impact on agricultural
wages. In line with our theory based on labor market power of large owners,
he concludes that this finding “may partly reflect the monopsonistic restric-
tions on wages and employment by relatively large landowners” (Rosenzweig,

1978, p. 860).>" Also consistent with our basic mechanism, Besley and

36Banerjee and Ivor (2005) show that still in the period 1960-85 both agricultural in-
vestment and agricultural productivity were smaller in landlord-based systems, suggesting
that historical institutions can have long-lasting effects on economic outcomes.

3T According to survey data from 1970-71, 79 percent of households with farms up to
1.5 acres had family members who participated in the labor market (Rosenzweig, 1978),
implying that also smallholders are affected by labor market power of large owners.
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Burgess (2000) provide evidence from panel data for 16 Indian states, 1958-
92, that land reform measures, especially those improving income of tenants,
have had a substantial positive impact on agricultural wages, but no effect

on agricultural output, and reduced poverty.

5.4 Taiwan and South Korea

There is still a controversy about the determinants of the remarkable pace of
development in Taiwan and South Korea after independence from Japanese
colonial rule. For instance, Rodrik (1995) challenges the widespread belief
that the ‘East-Asian miracle’ can mainly be explained by the governments’
trade policy. He rather points to possible effects of the unusually successful
land reforms and a negative relationship between rates of economic growth
and land inequality (rather than income inequality) in cross-country data.
Our paper may contribute to this debate by proposing an economic mech-
anism for beneficial effects of land redistribution. In Taiwan, during the
Qing’s dynasty rule (1683-1895), land concentration was greatly enhanced
when individuals or land companies purchased land from the government
or from aborigines. Smallholders saw little change in real income during
Japanese rule and were largely dependent on wage income, whereas the value
of land increased quickly. At the end of World War 11, after Taiwan was trans-
ferred to China, the Nationalist government confiscated Japanese property
and, with American help, initiated a major land reform in three steps be-
tween 1949-53. First, public land was sold to tenants at a fairly low price
(equal to 2.5 times annual yield of the main crop). Second, the rent tenants
had to pay to landowners was limited to a maximum of 37.5 percent of normal
harvest value, down from typically over 50 percent. Third, and maybe most

important, landowners had to sell land in excess of 3 hectares to the govern-
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ment, which resold it to tenants. An estimated 37 percent of cultivated land
was redistributed under the program and farm incomes rose dramatically,
by 230 percent to 1968 (Minns and Tierney, 2003). In line with our theory,
Minns and Tierney (2003) argue that this “created the basis for a large num-
ber of small entrepreneurs [...] to develop manufacturing businesses. |...]
Non-farm income for rural households was already 79 percent of their total
household income in 1966, rising to 89 percent a decade later”. Per capita
income grew by almost 6 percent in the three decades after land reform and
productivity growth accounted for about 2/3 of total growth. Between 1945
and 1972, the agricultural labor share fell from 2/3 to 1/3 (Oshima, 1986).
Consistent with our model, growth in manufacturing was driven by small
enterprises. In 1961, 99.1 percent of manufacturing businesses had less than
100 employees. The average size was 8, increasing to 28 until 1971 (Mao and
Schive, 1995).3® Many small enterprises were located in rural areas.

In Korea, during the 19th century a powerful class of landowners emerged
and real wages (in terms of rice) were falling, only slightly rebounding in
the first half of the 20th century. Due to the fear that tenants would shift
towards communism, the U.S. military administration pressed towards land
reform, which started 1950 (Agricultural Land Reform Amendment Act).
Similar to Taiwan, it enforced a cap on landholding of about 3 hectares.
Moreover, farms had to be owner-managed or —cultivated. The government
also bought land at low prices and sold it to tenants, who largely made

payments in rice (Jeon and Kim, 2000).3 Compared to the colonial period,

33In the 1950s growth was particularly fast in food-processing and textile industries.
Later, industries in electronics and metal products evolved.

39 Half of the land was already sold prior to 1950 in anticipation of land reform. Landown-
ers were basically forced to these transactions due to personal security threats after the
end of Japanese rule. This was also the reason for the weak resistance of owners to land
reform.
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rice wages almost tripled until the end of the 1960s (Cha and Wu, 2002, Fig.
7). Like Taiwan, South Korea saw quick emergence of small manufacturing
enterprises. This is remarkable as political and economic support mostly
focussed on big firms in the 1950s.*° According to Rodrik (1995), and in line
with the role of initial productivity and productivity-promoting policies in
our model, the fast development of manufacturing businesses was supported
by the good education system and public infrastructure, already established
under Japanese rule. But the timing of the emergence of small businesses
(despite suffering from the Korean war 1950-53) is consistent with the effects

of a land redistribution predicted by our model.*!

6 Concluding Remarks

While land and other natural resources are the key factor in primary goods
production, development and structural change are driven by capital invest-
ments into manufacturing firms. The level of such investments depends on
the number of individuals who have both an economic interest in and the eco-
nomic means for entrepreneurial activities. In early stages of development,
characterized by a substantial size of the primary sector and low manufac-

turing productivity, the means must be earned in the primary sector. How

40These were mostly former Japanese large scale industrial facilities established before
1940. The 115 biggest firms produced 33 % of manufacturing output in 1958 (Regnier,
1993, Tab. III). Later on, government support shifted more and more to smaller firms as
their important role was increasingly recognized.

41The salient role of small businesses in early stages of development is well documented
also for today’s transition countries. In their survey, McMillan and Woodruff (2002, p.
166) stress that “New firms have usually been the fastest growing segment in transition
economies”, compared to privatized firms. For instance, about one-sixth of industrial
workers in Poland in 1994 were employed in start up firms. In Estonia, start-ups created
almost all new jobs between 1989-94 and more than half of the new jobs in Bulgaria and
Romania.
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much of the income from primary goods production is left for entrepreneurial
investment depends on the rents kept by landowners. These rents depend
on the ownership-concentration of landholdings and on the size of the labor
force supplied to the primary sector.

Based on this line of reasoning, the dynamic equilibrium model of eco-
nomic growth proposed in this paper suggests that an oligarchic land owner-
ship is a major obstacle to entrepreneurship, structural change and economic
development. Our primary focus was on the oligopsony power of landowners
in the rural labor market which in interaction with imperfect credit markets
retards economic development. While emphasizing the economic channel
through which concentrated land ownership affects development, we do not
deny the important role of political factors. Since rents accruing to large
owners diminish the opportunities for peasants to develop entrepreneurial
activity, they also dampen the chances that a new political force — the own-
ers of manufacturing firms — emerges and shapes policy and institutions.
The emerging entrepreneurial class does not share the landowners’ interests
against policies that promote manufacturing productivity, for example, in-
vestment in education.

Our empirical analysis of historical US data about land ownership and
farm wages is consistent with the predicted role of ownership concentration
of landholdings for oligopsony power of landowners in the rural labor mar-
ket. This role is also supported by evidence from Latin America, India,
Taiwan and South Korea. Moreover, the evidence on the emergence of small
manufacturing businesses in Taiwan and South Korea immediately in the af-
termath of land reform suggests that a more equal land distribution plays an
important role for promoting economic development apart from politically

determined factors like the provision of education. An interesting task for
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future research may be to examine the role of the ownership structure in the
gold-, oil-, uranium-, tin- or diamond-industry for the poor development of

African countries within our framework.

Appendix

A. Income Levels

This appendix provides microfoundations for the wage income in the manu-
facturing sector, w) = aA;, as well as for the properties of income of workers
in the X —sector, I, and of landowners, 7%, as hypothesized in (7) and (8),

respectively.

Manufacturing sector: w} = aA; can be rationalized in at least two

ways. First, consider Nash bargaining between entrepreneurs and workers.
According to production function (2), the current profit per unit of labor is
given by A —wY. Thus, when outside options of both parties are zero, wage

1=a where a €

rate w¥ = aA maximizes the Nash product (w¥)*(A — wY)
(0, 1) reflects the bargaining power of workers and 1—« that of entrepreneurs.

Second, suppose output of a single entrepreneur is given by y = Ael?,
where e denotes unobservable effort level per worker. Assume that disutility
of effort provision enters workers’ utility additively. Let this disutility be
given by a function ¢(e,w,w), where w is a reference wage which workers
perceive as fair, as in Akerlof and Yellen (1990). It is plausible to assume
that w is related to productivity per efficiency unit of labor, A. So let the fair
wage in t be given by w; = aA;, 0 < a < 1. Also suppose that a higher gap

between the actual wage w and w raises disutility of effort. For concreteness,
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we specify q(e,w,w) = 0.5¢* — e — elog(w/w), i.e., workers choose effort

D

(w, w) = arg m>161 q(e,w,w) =1+ log(w/w). (21)

Entrepreneurs now set wage rate w to minimize wage costs per unit of effort,
w/é. With é = 1 + log(w/w), this indeed leads to w¥ = @ = aA; moreover,

workers provide effort e = é(w,w) = 1, i.e., we have y = AlY as given by (2).

Agricultural sector: We present a simple oligopsony model which gives
rise to the properties of I and 7% in (7) and (8), respectively. Let w;* be the
wage rate and [*(w;¥) be individual labor supply of a worker in the X —sector
in t. At any date t capacity investment decisions by entrepreneurs are already
made in the previous period, where total employment capacity installed in
t — 1 will equal LY. Landowners therefore face a labor supply schedule
L¥ = NXIS(wf), N = NI — LY. Suppose for simplicity that individual
labor supply takes the isoelastic form [¥(w) = w'/?, ¥ > 0, so that the
inverse labor supply function in the X —sector is given by w* = (LX /N¥)?,
Observing this schedule, owners simultaneously choose labor demand (I*) to
maximize profits 7% = 2 f (I*/z) — w*[®, taking the hiring of others as given.
Then, since employers are identical, in Nash equilibrium we have [* = LX /NZ

and the wage rate follows the standard oligopsony formula:

X f'(1§/2)
YT TR 9/NZ (22)

Thus, wages in the X —sector are below their marginal product. Individual
wage income in the X —sector is given by I* = wX[¥(w?¥).
We first show that, in equilibrium, w?¥ is decreasing in both n* and z,

which implies % < 0 and % < 0, respectively. Combining LX = NX[°
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with LX = NZ[* we have [* = [SNX /N%. From this, using n®¥ = NX/NL,
z = Z/N?% and normalization Z = N, we have obtain [*/z = [°nX. Hence,

using [°(w) = w'/? and z = NL/N?%, (22) can be rewritten as:

) e

This implicitly defines the equilibrium wage rate in the primary sector,
X (nX ,z), as function of n* and z. Observing f” < 0, we find 8“’X <0
and 22~ < 0. This confirms the properties of X = wX[%(w¥) in (7 ). For

later use, from (23) it is also easy to show that

1 X X 9 f!
oo m” / >0 (24)
¥ onX wX 9f — (wX)snX fr
We next consider the profit of a landowner, given by 7% = 2 f(I*/2)—w™[°.
Using 1%/z = 1°n® and [°(w) = w'/? we can write
wt =2 | f (@) ) — (@¥)i ], (25)
where w* = w¥(n¥, 2) in equilibrium. Hence,
LU ((w)3n¥) Ly 220y ) -
onX ) onX

(+1) @ G — @] (26)

Substitute (23) into (26) to obtain

% 9 (1 o™X nX 1> o™ nX}

NZ \ 9 onX wX onX wX
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Usmg + < 0and (24), we find 8 ¥ > 0. In an analogous way, (25) implies

= — vl — =1 >0 28
+z<w>(NZ s (28)
(Recall z = NL/NZ NZ > 1 and 22~ < 0.) This confirms (8).

Finally, we address the clalms in the main text for the case where the
wage rate in the X —sector is equal to its marginal product; that is, landown-

X as a function

ers’ labor demand, [*, is implicitly defined by f' (I*/z) = w
I#(wX, z) with 81 < 0 and al = —. Using this in the labor market clearing
condition NZ lz(w ,z) = NX (w )19, we get the following implicit character-

ization for the equilibrium wage for agricultural labor:

3
®
N
&

|

3

>
_

g
=

S

I

(e}

(29)

(recall that individual labor supply is [%(w) = w'/?). This defines w* =
wX (nX, 2) in the competitive equilibrium. It is straightforward to show that
M < 0 and M = 0. (Use % < 0 and %i: = L) Thus, as claimed in the

main text, BI 5 < 0 and ‘9[ = (0. Moreover, an owner’s profit equals

T =zf <¥> —wX (WX, 2), (30)

where w¥ = @¥(n¥,z). Differentiation with respect to n* yields: 2o =

TURREES 0, where the envelope property has been used. In an analogous
() - () - 225
Using ‘93”% = 0 together with the fact that f > g f' for a standard production

BX

way,

function f also confirms %L; > 0.

38



B. Proofs

Proof of Lemma 1: If the credit constraint is binding,

1= \/2 (I, — €~ F) <1 (31)

Moreover, nI;X |, = k(&,1%¢). Hence, for an agricultural worker who becomes

entrepreneur, profits are:

) = (L—a)Ad{ = 0.5(1) —¢—k
= (1 a)An/2 (I, — €~ F) — I, (32)

7Y¢ rises in both 7 and IX. Workers who work in the X —sector in their first

period of life become entrepreneur in ¢ if 77°(£) > 0, which is equivalent to

X 2
ggnlffl—()f)(( i ) -k=¢, (33)

—a)A

according to (32). Since 7¥¢ declines with ¢ and 7Y% < 7n¥* for any (A,¢),
it is immediate that £ < &. Moreover, 7%¢ is increasing in both 1 and I¥,
since I < I¥*[= (1 —a)A;]. Thus, £° is increasing in 7), and, according to (7),
decreasing in z as well as in nX. Moreover, recall that I is independent of
A and k. Thus, according to (33), £¢ is increasing in A and decreasing in k.

Proof of Lemma 2: The properties of 7” (A nX, z,n, k) follow from
(12), (14) and Lemma 1. (Note that (14) implies 2% anX = — (& = &) +n¥ Ly,
where £ > &° and < 0 from Lemma 1.) Y(A,n ,z,1m, k) has the same
properties as i, Whereas the opposite holds for 7~ (A,n~,z,n, k). This

follows from (15) and (16), by accounting for the following facts. (7) and
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(13) imply that Y is independent of A and reacts to n*, z, n, k in the
same way as stated for £ in Lemma 1. As a consequence, () = fofc 1Y¢d¢ has
the same properties as £°. Moreover, like £* also £*1Y* is a positive function
of A and negatively depends on k. Finally, Q < & 1v*. a(A,n~,z,n,k) is
increasing in A and 7 while decreasing in n, k and z, according to (3), (17)

and the properties of 7”. M

Proof of Proposition 1: The comparative-static results on n?, n¥

and Y follow, by observing Lemma 2, from the dynamic system described
by equations (14)-(17). With respect to the profits of entrepreneurs, first
note that 7¥¢, given by (32), and 7¥*, given by (11), are increasing in A and
decreasing in k. Second, note that 7% is increasing in 7 and I*, where IX
is negatively related to both z and n*, according to Lemma 1. (7" does
neither depend on 7 nor on /) The results on profits of landowners follow

from (8). W
Proof of Proposition 2: First, because GZ = 0, (20) reduces to

(I, /N*)GF

Gt - .
I /N I, /N

(34)

Also note that TI* /N = 7%/z (use IX = N?7® 2z = Z/N? and Z = N1)
and

131 &
3o [ Qe oty [Caree e

Proposition 2 is proven by deriving three lemmas. The first lemma charac-
terizes G¥ (focussing on interior solutions throughout), whereas the latter
two lemmas characterize I1* /NT and ITY /N | respectively.

Lemma A.1. For any t > 1, GF is decreasing in z, k, and increasing

m .
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Proof. Using profit function (11) together with relationship A;; =
a(nf, Gy 1, A¢) between public investment and productivity, we find that the
preferred public investment level of the representative of entrepreneurs in
t > 11is given by

GE = arg max {0.5(1 — a)®a(nf |, Gy, Ar1)® — € — k — 0.5G,} . (36)

G¢>0

(Recall that landless individuals face a tax G/2 in the second period of life,

like young workers.) The first-order condition for maximization problem (36)

reads 5
0 Gy A
(1 - a2t Cude) e 6, a,) = 05, (37)
which implicitly defines GF as function of nf | and At 1. Using (37) and the
second-order condition we calculate a E >0 nd - > 0, since aGa 24>
and 8‘2;5 7 > 0 was assumed. Cornbmmg thls with Bg <0, %LZ 0, 6577 >0
(from Proposition 1) confirms the result. m
Lemma A.2. For any t > 1, I, /N is increasing in 2.
Proof. According to (25),
W_tz _ X\3 X\ _ o, X\54+1, X 38
Z—f (wi')7n (wi )77 ng (38)

Differentiating (38) with respect to z, and substituting (23), we find that

o[t /2] 1 1 owX onX 0w v Oni*
A = ()’ [(m—l) (W e e )
(39)
<0, %= < 0and

N% > 1 conﬁrms the result. m

Lemma A.3. For any t > 1, IIY_,/NT is decreasing in z.
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Proof. Differentiating (35) with respect to z yields

- - o
o /Nt) _ on¥ [/ 7Ty*df_/ e
0 0

0z 0z
o (fofc Wy0d§> 0 <f0§* Wy*d€>
X X
e ) (10)

+

The first term in this sum is negative, since £¢ < £*, 7¥¢ < 7¥* and, according
to Proposition 1, % > 0. The second part of the sum is negative as well
since ¢ and 7¥¢ decrease with z, according to Lemma 1 and the proof of
Proposition 1, respectively. The last term vanishes, since 7¥%* and £* are
independent of z, according to (11) and (12). This proves Lemma A.3. =
Now consider the implications of Lemma A.1-A.3 for G, as given by (34).
First, the impact of an increase in z on G; (part (i) of Proposition 2) follows
by combining Lemma A.1-A.3. The other comparative-static results in part

(i) of Proposition 2 follow from Lemma A.l together with Proposition 1.

Part (ii) of Proposition 2 follows from ai%E > 0 and ;Aiﬁ > 0 (see proof
t—1 -

of Lemma A.1) and the fact that, along with declining n*

and rising A,
entrepreneurial profits, 7¥*, 7¥¢, as well as the share of entrepreneurs, n”,
increase over time whereas profits of landowners decrease. (Recall the proofs

of Lemma 2 and Proposition 1.) This concludes the proof. B

C. Definitions of Variables and Data Sources

Wages of farm labor without board: This corresponds to the variable “Wages
of farm labor per month for the year or season, without board, by years and
by States and Territories, in dollars”. For the 1880 regressions, it is obtained
from U.S. Department of Agriculture (1901). As for the year 1880 wage data

are not available, we took data from 1879. For 1910, we used data from U.S.
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Department of Agriculture (1920).

Share of landowners in total population: We used the variable “Total
farms cultivated by owners” for 1880 and “Total farms operated by owners”
for 1910, respectively divided by “Total population”, from the U.S. Bureau
of the Census (1976).*> For 1880, the variables “Total farms cultivated by
owners”, “Total farms rented for fixed money rental” and “Total farms rented
for shares of products” add up to the total number of farms in a state.
We thus capture in the regression analysis the oligopsony power exerted by
landowners. For 1910, there is also a category “Total farms operated by
managers”’, which may be related to the number of absentee landowners.
We nevertheless leave this category out to ensure comparability to the 1880
data and because it is quantitatively of minor importance according to the
data: only about 1.5 percent of farms are operated by managers (unweighted
average across states), compared to a fraction of 70.9 percent of farms which
are operated by owners in 1910.

Percentage of Labor Force in Agriculture: This is obtained from Kuznets,
Miller and Easterlin (1960). As the variable is not separately reported for
North Dakota and South Dakota, we use averages across these two states for
all variables in our regression analysis.

Land Value per acre: We divided the variables “Average value per farm”
for 1880 and “Average acreage per farm”, both available from the U.S. Bu-
reau of the Census (1976).

Share of native white farm owners: The U.S. census data contain for 1910
the variable “Native white farm owners” which we divide by “Total farms

operated by owners”.

42Gee also http://fisher.lib.virginia.edu/collections/stats/histcensus, which however
does not contain data on the size of the rural population which we used in our robustness
checks available upon request.
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Figure 1: Relationship between share of landowners and log wages of farm
labor in 1910 in U.S. states, controlling for the agricultural labor share.

X | Y/GDP £ £ | X GDP
z=50 0.90 0.16 0.15 0.35 0.15 1116.58
2=25 0.72 0.41 0.29 0.44 0.26 1417.25
z=10 0.47 0.63 0.47 0.49 0.48 1824.15
n=1 0.95 0.08 0.09 0.30 0.22 1046.13
n=3 0.48 0.62 0.47 0.49 0.32 1818.45

k=02 0.90 0.17 0.14 0.24 0.23 1123.98
k=0 0.42 0.67 0.49 0.61 0.34 1931.17
Table 1: Comparative-steady state analysis of variations in ownership

concentration (z), financial development (#), and entry cost (k ).
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Figure 2: Productivity and structural change around a locally stable steady state.
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Figure 3: Impact of ownership concentration on structural change.



1880 |

1910

Log Wages of farm labor without board
(1) (2) (3) (4) (5) (6) ()
Share of landowners in total population 4.332*%*  4,187** 8.397***  8.315***  6.872***  8.111***  8.218***
(1.784) (1.839) (1.478) (1.591) (1.967) (1.733) (1.306)
Percentage of Labor Force in Agriculture || -0.011*** -0.014***|| -0.015*** -0.015*** -0.016***
(0.002) (0.004) (0.001) (0.002) (0.002)
Percentage of Labor Force in -0.012***  -0.010***
Agriculture in 1880 (0.001) (0.001)
Land Value per acre -0.005 -0.0004 0.004*** -0.0005
(0.005) (0.002) (0.001) (0.002)
Share of native white farm owners -0.974%***
(0.214)
Constant 3.229***  3515*** [| 3565***  3.506***  3.652***  3.308***  4.372***
(0.123) (0.382) (0.075) (0.184) (0.077) (0.110) (0.234)
Observations 37 37 47 47 37 37 A7
R-squared 0.434 0.455 0.554 0.555 0.511 0.603 0.691

Values of robust standard errors are given in parentheses
*, ** *** indicate significance at the 10-percent level, 5-percent level and 1-percent level respectively

'US States excluding District of Columbia, Alaska, Hawaii, North & South Dakota, Montana, Idaho, Wyoming, New Mexico, Arizona, Utah,

Washington, Oklahoma, Nevada

*US States excluding District of Columbia, Alaska, Hawaii

Table 2: Determinants of farm labor wages, using U.S. state-level data.



