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Abstract

This research suggests that the distribution of land within and across countries
and its impact on the nature of the transition from an agrarian to an industrial
economy have been a prime determinate of sustained differences in human capital,
income levels, and growth patterns across countries. Land abundance, which was
beneficial for the process of development in early stages, has generated a hurdle
for human capital accumulation in later stages, retarding the process of industri-
alization and the transition to modern growth. The qualitative change in the role
of land abundance in the process of development has brought about changes in
the ranking of countries in the world income distribution. Some land abundant
economies, which were associated with the club of the rich economies in the pre-
industrial revolution era, were overtaken in the process of industrialization. The
basic premise of this research, regarding the negative attitude of landlords towards
education reforms, is supported empirically by a newly constructed data set on
the voting patterns on England’s education reform proposed in the Balfour Act of
1902.
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1 Introduction

This research argues that the distribution of land within and across countries and its
impact on the nature of the transition from an agrarian to an industrial economy have
been a prime determinate of sustained differences in human capital, income levels, and
growth patterns across countries. Land abundance, which was beneficial for the process
of development in early stages, has generated a hurdle for human capital accumulation
in later stages, retarding the process of industrialization and the transition to modern
growth.! This qualitative change in the role of land abundance in the process of de-
velopment has brought about changes in the ranking of countries in the world income
distribution. Some land abundant economies, which were associated with the club of
the rich economies in the pre-industrial revolution era, were overtaken in the process of
industrialization.

The theory suggests that due to the limited degree of complementarity between hu-
man capital and land, the implementation of growth enhancing universal public schooling
in early stages of development has not gained the support of landowners. Due to the
complementarity between capital and skills, human capital has affected the industrial
production process significantly and the agricultural one only modestly.? Universal hu-
man capital accumulation and the associated differential increase in labor productivity
induced therefore labor migration from agriculture to industry, a rise in the returns to
labor and physical capital and a decline in the return to land.?> Hence, although universal
public education has been growth enhancing, landowners had no incentive to support it

as long as their stake in the productivity of other segment of the economy was insufficient

! The potentially adverse relationship between resources and growth is evident even in smaller time
frames. Sachs and Warner (1995) and Gylfason (2001) document a significant inverse relationship
between natural resources and growth in the post World-War II era. Gylfason finds that a 10% increase
in the amount of natural capital is associated with a fall of about 1% in the growth rate.

2This would hold as long as the technological environment in the agricultural sector is relatively
stable.

3 Consistent with the proposed theory, Besley and Burgess (2000) find that over the period 1958-1992
in India, land reforms have raised agricultural wages, despite an adverse effect on agricultural output.



(due to limited ownership of physical capital and labor, or modest gains from aggregate
taxation through public goods and extraction).

Since the relative importance of returns to labor and physical capital for each
landlord is inversely related to his land ownership, the economic interest of landlords in
the productivity of other segments of the economy is adversely affected by the economy’s
land abundance and by the degree of inequality in its distribution. Hence, provided that
landlords have affected the political process and thereby the implementation of education
reforms, land abundance and inequality in the distribution of land have been a hurdle for
human capital accumulation and have thereby impeded the process of industrialization
and the transition to modern growth.*

The accumulation of physical capital in the process of industrialization raised
the importance of human capital in production due to capital skill complementarity.
Nevertheless, due to credit markets imperfections, investment in human capital was
sub-optimal and the implementation of educational policies that promote investment
in human capital were growth enhancing. In economies where agricultural land was
abundant relative to the population and its ownership was distributed rather unequally
(i.e., economies in which land per landlord was relatively large), an inefficient education
policy persisted and the growth path was retarded.” In contrast, in societies in which
agricultural land was scarce relative to the size of the population or land ownership was

distributed rather equally, the process of development brought about the implementation

4Consistently with the proposed theory that land per capita as well as land per landlord affects
the process of development, Deininger and Squire (1998) document that growth in the period 1960-
1992 as well as the level of education are inversely related to land inequality (across landlords) and
the relationship is more pronounced in developing countries. Furthermore, Gylfason (2001) argues that
natural resources crowd out human capital. In a cross section study, he reports significant negative
relationships between the share of natural capital in national wealth and public spending on education,
expected years of schooling, and secondary-school enrollments. slowing down the pace of economic
development.

°In contrast to the political economy mechanism proposed by Persson and Tabellini (2000), where
land concentration induces landowners to divert resources in their favor via distortionary taxation, in
the proposed theory land concentration induces lower taxation so as to assure lower public expenditure
on education, resulting in a lower economic growth.. The proposed theory is therefore consistent with
empirical findings that taxation is positively related to economic growth (e.g., Perotti (1996)).



of growth enhancing education policies in the form of public schooling.

The process of industrialization fueled by the accumulation of physical capital, is
accompanied by an increase in the fraction of physical capital in landlord’s portfolio. The
economic interest of landlords in the productivity of the industrial sector intensifies and
the attitude of landlords towards educational reforms may ultimately alter. Since the
importance of returns to labor and physical capital for each landlord is inversely related
to his land ownership, the timing of the implementation of universal public education
in each economy is inversely related to its land abundance and the inequality in the
distribution of ownership over it.

The basic premise of this research, regarding the negative attitude of landlords
towards education reforms, is supported by the voting patterns on the Balfour Act of
1902 — the proposed education reform in England that marked the consolidation of a
national education system and the creation of a publicly supported secondary school
system. In light of the proposed theory, one would expect that variations in the support
of the Ministers of Parliament (MPs) for the Balfour Act would reflect the variations
in the agricultural and resource intensity in the counties they represent. In contrast to
MPs from industrial-intensive counties, those from agricultural and resource intensive
counties, would be expected to oppose the imposition of this new education system.

We construct a data set gathered from a variety of historical sources. The data
combines the home districts, and party affiliation of each MP with the voting record
of each MP on the Balfour Act and the percentage of employment in agriculture and
mining in the MP’s county as well as the average wage in each county. The empirical
analysis shows that there exists a significant inverse relationship between the share of
employment in agriculture and mining in a district and the propensity for their MPs to
vote in favor of the education reform proposed by the Balfour Act of 1902.

In addition, anecdotal evidence suggests that indeed the distribution of land within

and across countries affected the nature of the transition from an agrarian to an industrial



economy and has been a prime determinate of sustained differences in human capital,
income levels, and growth patterns across countries.

The link between land reforms and the increase in governmental investment in edu-
cation that is apparent in the process of development of several countries lends credence
to the proposed theory. For instance, it is apparent that the process of development
in Korea is marked by a major land reform that is followed by a massive increase in
governmental expenditure on education. During the Japanese occupation in the period
1905-1945, land distribution in Korea became increasingly skewed. By 1945, nearly 70%
of Korean farming households were simply tenants [Eckert, 1990]. In 1949, the Repub-
lic of Korea instituted the Agricultural Land Reform Amendment Act that drastically
affected landholdings. Individuals could only own land if they cultivated or managed it
themselves, they could own a maximum of three hectares, and land renting was prohib-
ited. This land reform had dramatic effect on landownership. Owner cultivated farm
households increased from 349,000 in 1949 to 1,812,000 in 1950, and tenant farm house-
holds declined from 1,133,000 in 1949 to nearly zero in 1950. [Yoong, 2000]. Consistent
with the proposed theory, following the decline in the inequality in the distribution of
land, expenditure on education soared. In 1948, Korea allocated 8% of government ex-
penditures to education. Following a slight decline due to the Korean war expenditure
has increased to 9.2% in 1957 and 14.9% in 1960, remaining at about 15% thereafter.
Land reforms and the subsequent increase in governmental investment in education were
followed by a stunning growth performance that permitted Korea to nearly triple its
wealth relative to the United States in about twenty years, from 9% of in 1965 to 25%
in 1985.

Korea’s process of development is consistent with the proposed theory about the re-
lationship between scarcity of land and the level of output in early stages of development,
as well as for the effect of the distribution of land ownership on human capital accumu-

lation and economic growth in later stages of development. Prior to its land reforms



Korea stagnated and its income level was well below that of land-abundant countries in
North and South America. However, in the aftermath of the Korean Land reforms, and
its apparent effect on human capital accumulation, Korea overtook some land abundant
countries in South America that were characterized by unequal distribution of land, as
depicted in Table 1.

North and South America provide additional anecdotal evidence for differences in
the process of development, and possibly overtaking, due to the effects of the distribution
of land ownership on education reforms within land-abundant economies. As argued by
Sokoloff (2000) the original colonies in North and South America had vast amounts
of land per person and income levels comparable to the European ones. North and
Latin America differed in the distribution of land and resources. The United States and
Canada were deviant cases in their relatively egalitarian distribution of land. For the
rest of the new world, land and resources were concentrated in the hand of a very few,
and this concentration persisted over a very long period [Sokoloff, 2000]. As late as 1924
in Chile, for example, 0.7% of landowners held 62.3% of the property [Loveman, 1974].
In Mexico in 1910, 0.2% of the active rural population owned 87% of the land [Estevo,
1983]. Consistent with the proposed theory, these differences in land distribution between
North and Latin America, were associated with significant differences in investment
in human capital. As argued by Coatsworth (1993 pp 26-7) In the US there was a
“...widespread property ownership, early public commitment to certain kinds of social
spending (especially on education), and a lesser degree of concentration of wealth and

income.”, whereas in Latin America, “

... public investment in human capital and public
spending on social services remained well below the levels achieved at comparable levels of
national income in more developed countries.” Furthermore, echoing these statements,
Sokoloff (2000) maintains that all of the economies in the western hemisphere were

rich enough in the early 19th century to have established primary schools, yet only

the United States and Canada actually made the investments necessary to educate the



general population. The proposed theory suggests that the divergence in the growth
performance of North and Latin America in the second half of the twentieth century,
as documented in Table 1 (e.g., Argentina vs. the US), may be attributed in part to
the more equal distribution of land in the North, whereas the overtaking (e.g., Korea
vs. Argentina, Taiwan vs. Chile, etc.) may be attributed to the positive effect of
land abundance in early stages of development and the adverse effect in later stages of
development.

The comparison between the densely populated countries of Japan and Hong Kong,
to the land abundance countries of South American is striking as well. In 1965, South
America was nearly as rich as Japan, and Argentina was in fact richer. Yet by 1985,
Japan and Hong Kong were in the club of the richest countries, while South American
nations are absent from this club. Not only did most of South America not grow in
relation to the U.S., they actually lost ground over this period.

The disparity in income per capita across countries has markedly increased in the
last two centuries and reversals of relative income levels have been documented [Pritchett,
1997, Quah 1997, Lucas, 2000, and Acemoglu, Johnson, and Robinson, 2002]. Divergence
and overtaking, was attributed to initial differences in effective resources [Galor and Weil,
2000], geography [Diamond 1997, and Sacks and Werner 1995] institutions [North, 1981,
Engerman and Sokoloff, 1997, Acemoglu et al.2001], asymmetrical effects of international
trade [Galor and Mountford, 2001] and the voracity effect [Lane and Tornel, 1996].5

In contrast, the proposed theory suggests that natural resources that made some
economies rich initially is in fact the factor that led these economies to choose an inef-
ficient level of investment in human capital that affected adversely their growth path.
Land and resource abundance, which made nations prosperous in the eve the industrial
revolution, had generated economic incentives for their owners that stifle growth over

the next 200 years.

6See Roderigues and Sacks (1999) as well.



2 The Basic Structure of the Model

Consider an overlapping-generations economy in a process of development. In every pe-
riod the economy produces a single homogeneous good that can be used for consumption
and investment. The good is produced in an agricultural sector and in a manufactur-
ing sector using land, physical and human capital as well as raw labor. The stock of
physical capital in every period is the output produced in the preceding period net of
consumption and human capital investment, whereas the stock of human capital in every
period is determined by the aggregate public investment in education in the preceding
period. The supply of land is fixed over time and output grows due to the accumulation

of physical and human capital.

2.1 Production of Final Output

The output in the economy in period ¢, 1, is given by the aggregate output in the

agricultural sector, ¥}, and in the manufacturing sector, y;

ve=yi . (1)
2.1.1 The Agricultural Sector
Production in the agricultural sector occurs within a period according to a neoclassical,

constant-returns-to-scale production technology, using labor and land as inputs. The

output produced at time ¢, v/, is
yfl = F(Xy, Ly), (2)

where X; and L; are land and the number of workers, respectively, employed by the
agricultural sector in period ¢. Hence, workers’ productivity in the agricultural sector is
independent of their level of human capital. The production function is strictly increasing

and concave, the two factors are complements in the production process, Fx > 0, and



the function satisfies the neoclassical boundary conditions that assure the existence of
an interior solution to the producers’ profit-maximization problem.”

Producers in the agricultural sector operate in a perfectly competitive environment.
Given the wage rate per worker, w;!, and the rate of return to land, p,, producers in period
t choose the level of employment of labor, L;, and land, X;, so as to maximize profits.
That is, { Xy, L;} = argmax [F(X}, L) — w, Ly — p,Xy]. The producers’ inverse demand

for factors of production is therefore,
w = Fr(Xy, Ly);
pr = Fx(Xy, Ly).
2.1.2 Manufacturing Sector

Production in the manufacturing sector occurs within a period according to a neoclas-
sical, constant-returns-to-scale, Cobb-Douglas production technology using physical and

human capital as inputs. The output produced at time ¢, yM, is
yM = KOH!™ = Hik*; k= K,/H;; o< (0,1), (4)

where K; and H,; are the quantities of physical capital and human capital (measured
in efficiency units) employed in production at time ¢. Both factors depreciate fully after
one period. In contrast to the agricultural sector, human capital has a positive effect on
workers’ productivity in the manufacturing sector, increasing workers’ efficiency units of
labor.

Producers in the manufacturing sector operate in a perfectly competitive environ-
ment. Given the wage rate per efficiency unit of human capital, w}, and the rate of
return to capital, R;, producers in period t choose the level of employment of capital,

K, and the number of efficiency units of human capital, H;, so as to maximize profits.

"The abstraction from technological change is merely a simplifying assumption. The introduction
of endogenous technological change would allow output in the agricultural sector to increase over time
despite the decline in the number of workers in this sector.



That is, { Ky, H;} = argmax [K*H;~* —wM H, — R;K;]. The producers’ inverse demand

for factors of production is therefore

R, = ok ' = R(k);

wM = (1—a)kd = wM (k).
2.2 Individuals

In every period a generation which consists of a continuum of individuals of measure 1 is
born. Individuals live for two periods. Each individual has a single parent and a single
child. Individuals, within as well as across generations, are identical in their preferences
and innate abilities but they may differ in their wealth.

Preferences of individual 7 who is born in period ¢ (a member ¢ of generation t)
are defined over second period consumption,® ¢}, and a transfer to the offspring, b, ,.”

They are represented by a log-linear utility function

uf;: (l—ﬁ)logci+1+/310gbi+l, (6)

where 5 € (0,1).

In the first period of their lives individuals devote their entire time for the acqui-
sition of human capital. In the second period of their lives individuals join the labor
force, allocating the resulting wage income, along with their return to capital and land,
between consumption and income transfer to their children. In addition, individuals
transfer their entire stock of land to their offspring.

An individual ¢ born in period ¢ receives a transfer, b, in the first period of life. A
fraction 7; > 0 of this capital transfer is collected by the government in order to finance

public education, whereas a fraction 1 — 7 is saved for future income. Individuals devote

8For simplicity we abstract from first period consumption. It may be viewed as part of the consump-
tion of the parent.

9This form of altruistic bequest motive (i.e., the “joy of giving”) is the common form in the recent
literature on income distribution and growth. It is supported empirically by Altonji, Hayashi and
Kotlikoff (1997).



their first period for the acquisition of human capital. Education is provided publicly free
of charge. The acquired level of human capital increases with the real resources invested
in public education. The number of efficiency units of human capital of each member of
generation ¢ in period t + 1, hyyq, is a strictly increasing, strictly concave function of the

government real expenditure on education per member of generation ¢, e;.*’

hip1 = h(e), (7)

where h(0) = 1, lim,, .o+ h'(e;) = 00, and lim,,_,« A'(e;) = 0. Hence, even in the absence
of real expenditure on public education individuals posses one efficiency unit of human
capital - basic skills.

In the second period life, members of generation ¢ join the labor force earning
the competitive market wage w;,1. In addition, individual ¢ derives income from capital
ownership, b(1 —7;)R:+1, and from the return on land ownership, 2*p,, ;, where 2 is the
quantity of land owned by individual 7. The individual’s second period income, I} 11, 18
therefore

IZ-}—I = W1 + bi(l — Te)Re1 + xipt+1' (8)

A member ¢ of generation ¢ allocates second period income between consumption,
ci,1, and transfers to the offspring, b, , so as to maximize utility subject to the second

period budget constraint
Cﬁﬂ + bi+1 < ti+1' (9)

Hence the optimal transfer of a member i of generation t is,!!

i+1 - 5 ti+1- (10)

10A more realistic formulation would link the cost of education to (teacher’s) wages, which may vary
in the process of development. As can be derived from section 2.4, under both formulations the optimal
expenditure on education, e;, is an increasing function of the capital-labor ratio in the economy, and
the qualitative results remain therefore intact.

U'Note that individual’s preferences defined over the transfer to the offspring, bi, or over net transfer,
(1—7)bi, are represented in an indistinguishable manner by the log linear utility function. Under both
definitions of preferences the bequest function is given by b, = I/, ;.




The indirect utility function of a member i of generation ¢, v¢ is therefore
Uz = log [ti+1 +&= U([ti+1)> (11)

where £ = (1 — f)log(1 — ) + Slog 8. The indirect utility function is monotonically

increasing in I, ;.

2.3 Physical Capital, Human Capital, and Output

Let B; denote the aggregate level of intergenerational transfers in period ¢. It follows
from (8) and (10) that,

By = By:. (12)
A fraction 7, of this capital transfer is collected by the government in order to finance

public education, whereas a fraction 1 — 7, is saved for future consumption. The capital

stock in period t + 1, K;,1, is therefore

Ky =(1- Ttwyn (13)

whereas the government tax revenues are 7;5y;.
Since population is normalized to 1, the education expenditure per young individual
in period t, e, is,

er = TByy, (14)

and the stock of human capital, employed in the manufacturing sector in period ¢ + 1,

H, .4, is therefore,

Hip1 =010 (Ttﬁyt) ) (15)

where, 0,1 is the fraction (and the number) of workers employed in the manufacturing

sector. Hence, output in the manufacturing sector in period ¢ + 1 is,

9%1 = [(1 - Tt)ﬁyt]a[etﬂh (Ttﬁyt)]l_a = yM(ytﬂ't, ‘9t+1) (16)

10



and the physical-human capital ratio k1 = K1/ Hyyq s,

(1 — Tt)ﬁyt _
m = k(yt,ﬁﬁm% (17)

where k; 1 is strictly decreasing in 7, and in #;,, and strictly increasing in y;. As follows

kt+1 =

from (5), the capital share in the manufacturing sector is

(1 - Tt)ﬁtht+1 = 049%17 (18)

and the labor share in the manufacturing sector is given by

9t+1h(7t5yt)w%r1 = (1 - O‘)yﬁl' (19)

The supply of labor to agriculture, L;,4, is equal to 1 — 6;,1. Output in the agri-

culture sector in period t + 1 is therefore
A _ _ A )
v = PO = 01) = (0,05 X) (20)

As follows from the properties of the production functions as long as, X > 0,
and 7; < 1, noting that y, > 0 for all ¢, both sectors are active in ¢ 4+ 1. Hence, since
individuals can either supply one unit of labor to the agriculture sector and receive the
wage wtﬁl or supply h;,1 units of human capital to the manufacturing sector and receive

the wage income htHwﬁl it follows that

A M _
Wity = Wi = Wiy, (21)

and the division of labor between the two sectors, 6,1, noting (3), (5) and (17) is
determined accordingly.

Since the number of individuals in each generation is normalized to 1, aggregate
wage income in the economy, which equals to the sum of labor shares in the two sectors,

equals wyy1. Namely, as follows from (3), (19) and (20),
wepr = (1= 0,0) FL(X, 1 = 040) + (1 = @)y (22)

11



Lemma 1 The fraction of workers employed by the manufacturing sector in period t+1,
Opr1
(a) is uniquely determined:

9t+1 = Q(ymTt;X)»

where Ox (y, 71; X) < 0, 0,(ye, 75 X) > 0, and limy_.o 0(ye, 75 X) = 1.

(b) mazximizes the aggregate wage income, w1, and output Y1 in period t + 1 :
0,11 = argmax wy; = arg max ;1.

Proof.
(a) Substitution (3), (5), and (17) into (21) it follows that

Fr(X, 1= 0441) = h(T:By) (1 — ) (%) ’ 29)

and therefore the Lemma follows from the properties of the agriculture production tech-
nology, F'(X, L;), and the concavity of h(e;).
(b) Since 0;,; equalizes the marginal return to labor in the two sectors, and since the

marginal product of factors is decreasing in both sectors, part (b) follows. L]

Corollary 1 Given land size, X, prices in period t + 1 are uniquely determined by 1,

and 1. That is
Wiy = w(Y, Tr);
Riy1 = R(ys, 74);
Pey1 = Py, Tt)-

Proof. Follows from (3), (5), (17), (20) and Lemma 1. O

2.4 Efficient Expenditure on Public Education

This section demonstrates that the level of expenditure on public schooling (and hence
the level of taxation) that maximizes aggregate output is optimal from the viewpoint of

all individuals except for landowners who own a large fraction of the land in the economy.

12



Lemma 2 Let 7} be the tax rate in period t, that maximizes aggregate output in period
t+1,

f —
T, = arg max i1

(a) TF equates the marginal return to physical capital and human capital:

Orprw™ (ke )1 (75 Bye) = R(kyia)-

(b) 77 =7 (y) € (0,1) and 7*(y¢)ys, is strictly increasing in yy.

(c) 77 = argmax w1 and dwy1/dry > 0 for 7, € (0,75).

(d) 7 = argminp,,, and dp,,,/dr, <0 for T, € (0,77).

(e) 77 = arg max 0(y, 74; X) and dO(y;, 7¢; X)/dre > 0 for 7 € (0,75).
(f) 7; = argmaxy}l, and dy},/dr; >0 for 7, € (0,77).

(9) 77 = argmax(1 — 74) Ryy1 and d(1 — 7)) Ry1/dry > 0 for 7, € (0,77).

Proof.
(a) As follows from (16) and (20) aggregate output in period ¢ + 1, y;11 is

Yir1 = yM(yt, Te, Op1) + yA(Qm; X). (24)

Hence, since 7f = argmax 3,41 and since, as established in Lemma 1, 0,1, = arg max y,;1,
it follows form the envelop theorem that the value of 77 satisfies the condition in part

().
(b) It follows from part (a), (5) and (17) that

(1— 1) By . Q

h(77 By:) (1 — )l (1¢By:)

Hence, 77 = 7*(y;) < 1 and 75 > 0 for all y; > 0 (since lim,, .o+ h'(e;) = 00) and 7*(y: )y

is strictly increasing in ;.
(c) Follows from the differentiation of w;,1 in (22) with respect to 7; using the envelop

theorem since, as established in Lemma 1, 6,1 = arg max w; 1.

13



(d) Follows from part (c) noting that along the factor price frontier p, decreases in w;'

and therefore in wy.

(e) Follows from part (c) noting that, as follows from the properties of the production
function (2), Ly and wy}, are inversely related and hence 6,41 = 1 — Ly is positively
related to wﬁl and therefore to wy 1.

(f) Follows from differentiating y;!; in (16) with respect to 7, noting that y, is strictly
increasing in ;.1 and as follows from part (e) d0(X, y;, 7;)/dry > 0 for 7, € (0, 7%).

(g) Follows from part (f) noting that, as follows from (18), (1—7¢)Rir1 = ayil, /(By:).0

The size of the land, X, has two opposing effects on 7;. Since a larger land size
implies that employment in the manufacturing sector is lower, the fraction of the labor
force whose productivity is improved due to taxation that is designed to finance universal
public education is lower. In contrast, the return to each unit of human capital employed
in the manufacturing sector is higher while the return to physical capital is lower, since
human capital in the manufacturing sector is scarce. Due to the Cobb-Douglass pro-
duction function in the manufacturing sector the two effects cancel one another and as
established in Lemma 2 the value of 7} is independent of the size of land.

Furthermore, since the tax rate is linear and the elasticity of substitution between
human and physical capital in the manufacturing sector is unitary, as established in
Lemma 2, the tax rate that maximizes aggregate output in period ¢ + 1 also maximizes
the wage per worker, w1, and the net return to capital, (1 — 7;)R;11. If the elasticity
of substitution would be larger than unity but finite, then the tax rate that maximizes
the wage per worker would have been larger than the optimal tax rate and the tax rate
that maximizes the return to capital would have been lower, yet strictly positive. If the

elasticity of substitution is smaller than unity, the opposite holds.

Corollary 2 The optimal level of taxation from the viewpoint of individual v, is T} for

a sufficiently low x*.

14



Proof. Since the indirect utility function, (11), is a strictly increasing function of
the individual’s second period wealth, and since as established in Lemma 2, w;,;, and
(1 — 7¢)Riy1 are maximized by 75, it follows from (8) that, for a sufficiently low ¢,
T; = argmaxv(l}, ). O

Hence, the optimal level of taxation for individuals whose land ownership is suf-
ficiently low equals the level of taxation (and hence the level of expenditure on public

schooling) that maximizes aggregate output.

2.5 Political Mechanism

Suppose that changes in the existing educational policy require the consent of all seg-
ments of society. In the absence of consensus the existing educational policy remains
intact.

Suppose that consistently with the historical experience, societies initially do not
finance education (i.e., 7o = 0). It follows that unless all segments of society would find
it beneficial to alter the existing educational policy the tax rate will remain zero. Once
all segments of society find it beneficial to implement educational policy that maximizes
aggregate output, this policy would remain in effect unless all segment of society would

support an alternative policy.

2.6 Landlords’ Desirable Schooling Policy

Suppose that in period 0 a fraction A of all young individuals in society are Landlords
while a fraction 1 — A\ are landless. Each landlord owns an equal fraction, 1/A, of the
entire stock of land, X, and is endowed with b} units of output. Since landlord are
homogeneous in period 0 and since land is bequeathed from parent to child and each
individual has a single child and a single parent, it follows that the distribution of land
ownership in society and the division of capital within the class of landlord is constant

over time, where each landlord owns X/\ units of land and b units of output in period

15



The income of each landlord in the second period of life, I, as follows from (8)

and Corollary 1 is therefore

I = w(ye, ) + (L= 1) R(ye, )by + p(ys, T0) X/ A, (25)

and bl ,, as follows from (10) is therefore
th+1 = Blw(ye, 7¢) + (1 — 7¢) R(ye, Tt)th + oy, 7)) X/ A = bL(yt, thﬁt;X//\) (26)

Proposition 1 For any given level of capital and land ownership of each landlord (bF, \; X)
there exists a sufficiently high level of output 5, = §(bk, \; X) above which the optimal

tazation from a Landlord’s viewpoint, 7L, mazimizes aggregate output, i.e.,

k= argmaXItLJrl =71, for vy >y
where g(bL, 1; X) = 0; limy o g(bL, \; X) = oc;
@\)\(657)‘1){) < 0; @\X(tha)‘aX) > 0.

Proof. Follows from the properties of the agriculture production function (2), Lemma
1 and 2, noting that, since 1 — ;41 = argmax p, 4, for b} = 0, dIt,/dw;q > 0 if

)\>1_€t+1- OJ

Corollary 3 For any given level of capital and land ownership of each landlord (bF, \; X)
there exists a sufficiently high level of output 7; = y(bF, \; X) above which the level of
taxation, Ty, that maximizes aggregate output, is optimal from the viewpoint of every

member of society.
Lemma 3 (a) The equilibrium tax rate in period t, T, is equal to either 0 or 77, i.e.,
e € {0,717 };
(b) If t is the first period in which T, = T¢ then
Ty =Ty Vit > ¢
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Proof. follows from the political structure, Corollary 2 and the assumption that 7o = 0.

g

Lemma 4 Landlords desirable tax rate in period t, 7L,

: L~ 7.

7'; ’Lf thbt,
L __
Ty =

0 if bl<b,

where
I;t _ w(yt,O) - w(yt7 T}T) + [p(yta O) B p(ythI)]X/)‘
(1= 715)R(ys, 75) — R(y1, 0)

and there exists a sufficiently large X such that, b(y,;, X/\) = 0 for any y;.

B<ytaX/)‘)7

Proof. Follows from (25) and Lemma 3. O
Corollary 4 The switch to the efficient tax rate T; occurs when bF > l;t, i.€.,

bl > b, if and only if t > 1.

3 The Process of Development

This section analyzes the evolution of an economy from an agricultural to an industrial-
based economy. It demonstrates that the gradual decline in the importance of the agri-
cultural sector along with an increase in the capital holdings in landlords’ portfolio may
alter the attitude of landlords towards educational reforms. In societies in which land is
scarce or its ownership is distributed rather equally, the process of development allows
the implementation of an optimal education policy, and the economy experiences a sig-
nificant investment in human capital and a rapid process of development. In contrast, in
societies where land is abundant and its distribution is unequal, an inefficient education
policy will persist and the economy will experience a lower growth path as well as lower

level of output in the long-run.
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Proposition 2 The conditional evolution of output per capita, as depicted in Figure 1,

1S given by

V() = (Bye) 01~ + F(X, 1 — 0441) for T=0;
Yiy1 =
O (y) = [(1 = 75) Bua)[Opir (75 Bye) | + F(X,1 — O441) for 7=7%,

where,

V() > (ye)  fory, > 0.
A (ye) /dye > 0, d* (y,) /dyf < 0, ¢7(0) = F(X,1) > 0, dy’ () /dX > 0, and

liInytHOO dW (yt)/dyt = 07 j = Oa *.

Proof. The proof follows from (1), (13), (15), (16) and (20), applying the envelop
theorem noting that, as follows from Lemma 1 and Lemma 2, 6,,; = argmaxy,;,; and
T; = argmax Yei1. U

Note that the evolution of output per capita, given schooling policy, is independent

of the distribution of land and income.

Corollary 5 Given the size of land, X, there exists a unique §° and a unique §j* such

that

and

where §* > 7°.

3.1 The Dynamical System

The evolution of output, as follows from Lemma 3 and Proposition 2, is

Py) for t<i
Yt+1 =
V() for t>1.
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The timing of the switch from a zero tax rate to the efficient tax rate 7; occurs, as
established in Corollary 4 once th > l;t. Since 7, = 0 for all t < ¢, and since l;t =
b(yi; X/)), the timing of the switch, £, is determined by the co evolution of {1, b-} for
7. =10
Yerr =9 (y)
th+1 = b%(ys, by)
Let the bb locus (depicted in Figure 2) be the set of all pairs (bF, ;) such that, for
7 =0, bf is in a steady state. Le., bf, = bf.
In order to simplify the exposition of the dynamical system it is assumed that the

value of [ is sufficiently small,

B < 1/R(y:,0) Yy, (A1)

where as follows from (3), (5) and Lemma 1, R(y;,0) < oo for all y; and therefore there
exists a sufficiently small 5 such that Al holds.

Lemma 5 Under Al, there exists a continuous single-valued function o(y; X/\),such

that along the bb locus

Blw(y:,0) + p(y:, 0) X/ ]

> 0,
where for sufficiently small X,
0(0, X/\) < b(0, X/N).

and for A =1
blys; X/A) < lyss X/N) for all y.

Furthermore, as depicted in Figure 2, for 7 =0,

th+1 — bt z 0 if and only if bF ; o(y; X/N).
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Proof. Follows from (26), A1, and Lemma 4, noting that for A = 1, I = y; and hence
7; = argmax I} ;. U
Let yy° be the locus (depicted in Figure 2) of all pairs (bF,y;) such that, for 7, = 0,

y; is in a steady state equilibrium,. i.e., y11 = v.

Lemma 6
vy’ ={(ub7) v = 9°,bf € Ry}
Furthermore, as depicted in Figure 2, for 7 =0,
Y1 — Yt ; 0 if and only if ; ¥

Proof. Follows from Proposition 2 and Corollary 5. U
Corollary 6 For a sufficiently low \ there exists y > 0 such that

bly; X/X) = (y; X/A).
Proof. follows from Lemma 5 and Proposition 16. 0

Lemma 7 Let §(X/\) be the smallest value of y, such that b(y:; X/N) = o(y; X/N).
Under A1
dy(X/A)/dA <0,

where limy_o §(X/\) = oo.

Proof. It follows from the properties of l;(yt; X/\) and o(yg; X/N), noting that w(yy, 7¢),
p(ys, 7¢) and R(y, 7¢), are independent of A, and p(y:,0) > p(yz, 75) for all y, > 0. O
In order to simplify the exposition of the dynamical system it is assumed that

g(X/\) is unique.

Proposition 3 The economy is characterized by:
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(a) A unique globally stable steady state equilibrium, u*, if §(X/A\) < §°, that is if \ is
sufficiently large.
(b) Two locally stable steady states, §* and 3°, if §(X/X) > i°, that is if X is sufficiently

small.
Proof. Follows from the political mechanism, the definition of § and Lemma 5 and 7.[J

Theorem 1 Consider countries that are identical in all respects except for their initial
land distribution.

(a) Countries that have a less equal land distribution, i.e., countries with a low level of
A, will experience a delay in the implementation of efficient education policy and will
therefore experience a lower growth path.

(b) Countries characterize by a sufficiently unequal distribution of land and sufficiently
low capital ownership by the landlord will permanently conduct an inefficient education
policy and will therefore experience a lower growth path as well as lower level of output

in the long-run.

Proof. The theorem is a corollary of Proposition 3 and Lemma 3 and 7. g

4 Evidence from the Balfour Act - England 1902

The basic premise of this research, regarding the negative attitude of landlords towards
education reforms is examined in light of the voting patterns on the Balfour Act of
1902 — the proposed education reform in England that marked the consolidation of a
national education system consisting of a publicly supported and monitored elementary,
secondary, and technical education. The proposed theory suggests that variations in
the support of the Ministers of Parliament (MPs) for the Balfour Act would reflect the
variations in the agricultural and resource intensity in the counties they represent. In

contrast to MPs from industrial-intensive counties, those from agricultural and resource
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intensive counties would be expected to oppose the imposition of this new education
system.

We construct a data set on the third (and final) vote on the Balfour act.!? The
data gathered from a variety of historical sources, combines the home districts, and party
affiliation for each MP with the voting record of each MP on the Balfour Act as well
as the percentage of employment in agriculture and mining in the MP’s county and the
average weekly wages in each county.

The list of the names and home districts of each of the 465 English MPs during
the vote on the Balfour Act is collected from The British Parliamentary Papers. Party
affiliation for each MP during the vote on the Balfour Act is taken from Who’s Who of
British Parliament.!?

The voting record of each MPs on the Balfour act is gathered from the supplement
to the British Parliamentary Papers, the Division Lists. The record specifies who voted
in favor and who voted against the bill.!* In order to assess the influence of the agricul-
ture and mining industries on the voting of each MP, the percentage of employment in
agriculture and mining in the MP’s county is computed based on the British Regional
Employment Statistics, 1901.'® Finally, in order to control for the income level in each

county, Weekly Cash Wage in English counties in 1901 were collected from Fox (1903).¢

12We had hoped to do similar analysis on other education bills, but in all the other cases the vote
on the third reading was done by voice, and no record exists of who exactly opposed or supported the
bills. These other education bills all have peripheral votes recorded, but these are on amendments or
questions of procedure. It is not possible to specify clearly which votes were crucial or which position
(yes or no) is actually in support of education reform.

13We used only those MPs in either the Liberal or Conservative parties, the dominant parties of the
time. The only other party of significance was the Unionist party, but membership in this was not
mutually exclusive with the other two. Many members of the Liberal and Conservative parties were
Unionists as well. In addition, there are a number of Unionist-only members. Excluding pure Unionists
and other members of smaller parties, we remove 52 votes from the sample. In addition, we were unable
to locate party affiliation data on 5 of the MP’s, removing them from the sample.

14 Any member not listed had abstained. Of the 465 English MP’s, 184 abstained.

15The British Regional Employment Statistics provides a breakdown of employment by industry in
each county in England, an area that encompasses several districts. Unfortunately, the employment data
is not at district level and each MP was therefore assigned the percentage appropriate to the county
within which his district existed.

16Wage data was not available for every county. This limits our final sample to 199 MP’s.

22



Table 2 shows a summary of the voting by party. As is obvious from the table,
Conservatives and Unionists were predominantly supportive of the Balfour Act while
Liberals were predominantly opposed.

We perform probit and ordered probit regressions to examine the effect of the
percentage of workers employed in agriculture and mining in each MP’s county on their
voting patterns on the Balfour Act. As documented in Table 3, there exists a significant
inverse relationship between the percentage of employment in agriculture and mining
in a district and the propensity for their MPs to vote in favor of the education reform
proposed by the Balfour Act of 1902.

Regression (1) in Table 3 examines the effect of the ratio of workers employed in
agriculture and mining in each MP’s county on their voting patterns on the Balfour Act,
controlling for party affiliation and for wages. It shows a significant adverse effect of
the ratio of workers employed in agriculture and mining in each MP’s county on the
propensity to vote for education reform.!”

Regression (2) examines the effect of the ratio of employment in agriculture and
mining in each MP’s county on party affiliation, controlling for wages. It shows that the
ratio of employment in agriculture and mining in each MP’s county is significant at ten
percent and positively related to affiliation with the Liberal party. Adjusting the probit
results to obtain marginal effects, we find that a one percentage point increase in the
ratio of employment in agriculture and mining raises the probability of belonging to the
Liberal party by approximately 1.24 percentage points.

>From regressions (1) and (2) it is apparent that both the wage rate and the
ratio of employment in agriculture and mining impact the vote on the Balfour Act
through two channels. The first is the direct channel, holding party constant. The
second is through their influence on the party of the MP itself. Regression (3) reduces the

1"The coefficient itself does not have an easily interpretable value. What we can say is that an increase
in the ratio of workers employed in agriculture and mining lowers the probability of voting Yes and raises
the probability of voting No. There is an ambiguous effect on the probability of abstaining.
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specification to include only the wage rate and the ratio of employment in agriculture and
mining, allowing us to assess the total effect these variables have on the voting pattern
18 Again, an increase in the ratio of workers employed in agriculture and mining lowers
the probability of voting Yes and raises the probability of voting No. As in regression
(1) we cannot go very far in interpreting the coefficients themselves, but note that both
variables increase in significance and magnitude.

It should be noted that the voting patterns of the agricultural sector on alternative
bills in the same year differed significantly. In particular, the share of employment in
agriculture and mining is an insignificant explanatory variable for the 1902 vote on an
income tax bill using an ordered probit with control for wages (as in regression 3). This
vote suggests that the agricultural sector does not vote uniformly on each bill and that its
objection to the education bill is not associated with the implied tax burden associated

with the bill.

5 Concluding Remarks

This research suggests that the distribution of land within and across countries and its
impact on the nature of the transition from an agrarian to an industrial economy have
been a prime determinate of sustained differences in human capital, income levels, and
growth patterns across countries. Land abundance, which was beneficial for the process
of development in early stages, has generated a hurdle for human capital accumulation
in later stages, retarding the process of industrialization and the transition to modern
growth. The qualitative change in the role of land abundance in the process of de-
velopment has brought about changes in the ranking of countries in the world income

distribution. Some land abundant economies, which were associated with the club of

18We limit the sample to the 199 MP’s we consider in regressions (1) and (2) to facilitate comparison.
By excluding party, we can actually increase the sample size in regression (3) to 253 MP’s. The results
are nearly identical when the sample size is increased. To further expand the sample size we can exclude
wages, which are available for only a limited number of counties. This allows the sample size to increase
to all 460 MP’s. Again, the results for the ratio of workers in agriculture and mining are nearly identical.
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the rich economies in the pre-industrial revolution era, were overtaken in the process of
industrialization. The basic premise of this research, regarding the negative attitude of
landlords towards education reforms, is supported empirically by a newly constructed
data set on the voting patterns on England’s education reform proposed in the Balfour
Act of 1902.

The theory focuses on the direct economic incentives that led landlord to object to
growth enhancing educational reform, rather than the indirect force associated that mo-
tivate the Elite to block economic development in order to maintain the current political
structure and the economic benefits for the Elite that are implied by this structure.

The theory abstracts from the sources of distribution of population density across
countries in the pre-industrialization era. The Malthusian mechanism, that positively
links the population size to effective resources in each region, suggests that the distribu-
tion of population density in the world economy should reflect in the long run the distri-
bution of productive land across the globe. Hence, one could have argued that significant
economic variations in effective land per capita in the long run are unlikely. Nevertheless,
there are several sources of variations in effective resources per-capita in the pre-industrial
world. First, due to rapid technological diffusion across countries and continents in the
context of the era of “innovations and discoveries” (e.g., via colonialism) population size
in the technologically receiving countries have not completed their adjustment prior to
industrialization, and population density in several regions were therefore below their
long-run level. Second, inequality in the distribution of land ownership within countries
(due to geographical conditions, for instance) prevented population density from fully
reflecting the productivity of land.*

In contrast to the recent literature that attempts to disassociate the role of geog-
raphy and institutions in economic development, the theory suggest that geographical

conditions and institutions are intimately linked. Geographical conditions that were as-

19Variations in population density across the globe may therefore reflect, climate, settlement date,
disease, and colonization.
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sociated with increasing returns in agricultural, or in the extraction of natural resources
led to the emergence of a class of wealthy landlords that ultimately affected adversely the
implementation of an efficient institution of public education. Furthermore, geograph-
ical conditions were the prime determinant of the timing of the agricultural revolution
[Diamond (1997)] and due to the interaction between technological progress and pop-
ulation growth [Malthus (1789) and Boserup (1965)] the cause of variation in the level
of technology and population density, in geographically isolated regions despite similar
levels of output per capita. Hence, the link that was created between geographically
isolated areas in the era of discoveries, and the associated diffusion of technology, gen-
erated geographically-based variations in effective land per capita, that according to the
proposed theory led to the implementation of different institutions of public education.

The paper implies that differences in the evolution of social structures across coun-
tries may reflect differences in land abundance and its distribution. In particular, the
dichotomy between workers and capitalists is more likely to persist in economies char-
acterized by land abundance in which its ownership is unequally distributed. As argued
by Galor and Moav (2000), due to the complementarity between physical and human
capital in production, the Capitalists were among the prime beneficiaries of the poten-
tial accumulation of human capital by the masses. They had therefore the incentive
to financially support public education that would sustain their profit rates and would
improve their economic well being, although would ultimately undermine their dynasty’s
position in the social ladder and would bring about the demise of the capitalist-workers
class structure. As implied by the current research, the timing and the degree of this
social transformation depend on the country specific economic interest of landlords.

In sharp contrast to the Marxian hypothesis, this paper suggests that workers and
capitalists are the natural economic allies that share an interest in industrial development
and therefore in the implementation of growth enhancing universal public education,

whereas landlords are the prime hurdle in industrial development.
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