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Abstract

In this paper, I propose a theory that explains why the landowning elite promoted in-
dustrialization in the second half of the 19th century. I argue that this elite used public
investment (e.g. railroad construction) strategically to undermine capitalists’ support for
revolution and thereby stabilize the existing political regime. Specifically, increased public
investment enhanced the productivity of the industrial sector, thereby increasing capital in-
come and augmenting capitalists’ wealth. Greater wealth among capitalists translated into
heightened potential losses from redistributive policies if political power shifted to the work-
ing class, which imposes higher taxes. If there is a positive probability that the working
class will take power, the potential higher degree of public investment they will impose will

always mean that capitalists will prefer to maintain the political regime of landowners.
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1 Introduction

Modern differences in incomes per capita are directly related to the different timing of the

transition from pre-industrial stagnation to a modern growth regime (Galor and Weil, 2000).
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During this transition, government policies that promoted including the development of in-
frastructure and education, played an important role. However, government policy was
largely determined by the political and economic interests of the ruling elite. In particu-
lar; the ruling landowning elite could hinder industrial progress if such progress increased
the probability of losing political power (Acemoglu and Robinson, 2006) or reduced land
rents (Galor et al., 2009). For example, representing the interests of the landowning elite,
the emperors Nicholas I of Russia and Francis I of Austria restrained railroad construction
(Acemoglu and Robinson, 2012). At the same time, there are many historical examples
showing that landowning elite promoted industrialization. For instance, in Prussia, the aris-
tocratic government eliminated the feudal laws of serfdom, abolished internal barriers to
trade, invested in education, and encouraged railroad construction (Fulbrook, 2019). United
Germany ultimately increased its per-capita level of industrialization more than 5 times be-
tween 1860 and 1913. (Bairoch, 1982). Another example is Japan, where Emperor Meiji
implemented a pro-industrial policy by investing in education and different types of infras-
tructure, including extensive railroad construction (Jansen (Ed.), 1989, Chapters 8 and 9).
In general, considering data for the second half of the 19th century, industrialization devel-
oped in all the great-power countries, despite continuing rule by landowning elite in many

cases. (See Table 1).

1750 1800 1830 1860 1913
Austria- 7 7 8 11 32
Hungary
France 9 9 12 20 59
Germany 8 8 9 15 85
[taly 8 8 8 10 26
Russia 6 6 7 8 20
Japan 7 7 7 7 20

Table 1: Per-Capita Levels of Industrialization (United Kingdom (UK) 1900 is 100). Source:
(Bairoch, 1982).

Why did the landowning elite eventually industrialize economies in the 19th century? To
answer this question, I present a simple political economy model of industrialization in a two-
agent society consisting of a landowner and a capitalist. There are three possible political

regimes: the landowner’s regime, the capitalist’s regime, and the worker’s regime. The initial
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regime is the landowner’s regime. The capitalist can attempt to overthrow the landowner.
If the attempt is successful, the capitalist’s regime is realized with some probability, and,
with the complementary probability, the worker’s regime is realized. By assumption, in the
worker’s regime, capital is nationalized, so the capitalist loses the capital.

I propose a theory in which the landowner makes an irreversible public investment to
persuade the capitalist to support the existing political regime. The public investment
increases capital income. A higher degree of public investment leads to higher capital income
and, therefore, increases the expected losses from nationalization in the worker’s regime.
As a result, the risk of losing higher capital income induces the capitalist to support the
landowner’s regime. Thus, sufficiently high public investment enables the landowner to
secure the support of the capitalist and thereby avoid losing political power.

As an extension of the baseline model, I consider an environment in which, in addition
to redistribution, the capitalist derives utility from a policy dimension that can be either
the status quo or pro-industrial (e.g., abolition of internal trade barriers, free labor mobility,
or patent protection). Assuming complementarity between public investment and economic
policy, I demonstrate that when the landowner has a stake in industrialization (e.g., through
capital ownership), public investment can serve as a commitment device to pro-industrial
policy in situations where the landowner retains political power. Finally, I show that, as in
a basic model, high public investment enables the landowner to secure the support of the
capitalist and thereby to avoid losing political power.

This paper contributes to several strands of literature. Firstly, I contribute to the political
economy of development, in particular, to the industrialization literature. Acemoglu and
Robinson (2006) argue that the landowning elite industrialized the economy in any one of
the following cases: when there was a high degree of political competition, when the elite
was highly entrenched, or when there was an external threat. I show that promotion of
industrialization allowed the elite to strengthen its political position. Specifically, a large
enough public investment persuades capitalists to support the landowning elite’s political
power. I also contribute to the field of the political economy of development literature,
which considers roles of investment in political outcomes. For example, a broad literature on
clientelism shows how underinvestment makes people poorer and therefore more willing to
sell their vote for some benefit (see, e.g., Robinson and Verdier, 2013; Shchukin and Arbatli,
2022). At the same time, there are cases when politicians use large public investment to bias

elections. Robinson and Torvik (2005) present a framework in which public investment is a



particular type of inefficient redistribution. In my model, the ruling elite invests heavily to
persuade an opposing group not to struggle against the elite’s political power.

Secondly, this paper contributes to the literature on democratization in Europe in the
19th century. Acemoglu and Robinson (2000) argue that the democratization process was
a strategic decision of the political elite to prevent revolution and social unrest. In their
framework, democratization is a credible device to provide desirable income redistribution
for citizens in the future. In my model, I consider a social conflict between the political
elite and citizens over a multidimensional policy that includes redistribution and economic
policy. I show that a large enough public investment makes regime change unfavorable for
capitalists and inclines them to support the landowning elite.

Acemoglu et al. (2022) demonstrate that the rise in the popularity of the Socialist Party
in Italy after World War I led to local elites (landowners and capitalists) supporting the
fascist party to prevent a communist revolution in Italy. My model shows that the threat of
a radical redistribution created an opportunity to use industrialization as a tool to persuade
capitalists to support landowners’ political power.

The paper is organized as follows. Section 2 presents the main model and my comparative
statics results. In section 3, I consider a setting with a policy dimension beyond redistribu-
tion. Section 4 presents an extension in which the landowner has a stake in industrialization.

Section 5 concludes.

2 Model

Agents and political regimes

There are two agents in the model: a landowner (L) and a capitalist (C'). There are three
possible political regimes (R): Landowner’s regime (£), Worker’s regime (W), and Capital-
ist’s regime (C). Thus, R is a political regime: for instance, R = W means that the political
regime is a Worker’s regime.

I assume that an initial regime is the Landowner’s regime. For this reason, the landowner

makes the first move.



Timing
Firstly, the landowner chooses public investment I with linear costs: I. Observing the
landowner’s choice, the capitalist chooses efforts to overthrow the landowner ¢ € {0, e}
where € € (0,1]. There are no costs of efforts for the capitalist. The probability that the
landowner will be overthrown is 7 = €®. If the landowner is overthrown, then the Worker’s
regime will occur with probability ¢ € (0,1) and the Capitalist’s regime will occur with
probability (1 — ¢). In a realized political regime, every agent obtains his payoff (described
below).

In summary, the timing of the game is

1. The landowner chooses a degree of public investment, I;

2. The capitalist chooses a level of effort to overthrow the landowner, e¢;

3. A new political regime is realized, and the agents obtain their payoffs.

Private incomes and payoffs

The capitalist’s private income is a capital income r([), where I is the public invest-
ment. r(I)]] which is a continuously differentiable function with properties: /(1) > 0
and IliT r(I) = 4o00. The landowner’s private income is a land income p(I). p(I) is a
——+o0
continuously differentiable function with properties: p/'(I) < 0 and IliT p(I) =0.
—+00
I define M7(I) as a private income of agent j. Thus,
, r(I), iftj=C_
M (I) =
As I describe above, after the capitalist’s move, either the landowner retains political

power or the capitalist the worker takes political power. The agent who holds political

ITo focus on the main mechanisms of my theory, here I present a reduced-form model, i.e., agents’
incomes are abstract functions with given properties. However, these functions could be derived from a
two-sector general equilibrium model in which one sector is industrial and another is agricultural. In such
a model, there are three factors of production: capital, land, and labor. Capital is used in the industrial
sector, land is used in the agricultural sector, and labor is used in both sectors. For instance, capital income
r(I) = #(I)- k%, where 7#(I)— capital rent and k“ — amount of capital that the capitalist has. #(I) is derived
in a standard way as a price for capital that a competitive firm pays. These derivations appear in the
Appendix.

Public investment (e.g., railroads) increases the productivity of the industrial sector. Higher productivity

leads to higher productivity of capital and higher capital income. For details, see the Appendix.



power obtains office rents m € R,,. Thus, I define m’ as an additional prize from being in
power:
m, if j has political power

mi =
0, if j does not have political power

Finally, there is an income tax 7 such that{

1, fR=W

0, otherwise

Because, in the model, consumption consists of income, M7 (I), income tax rate, 7, and

office rents, m?, I have the following optimization problems for the agents:

The landowner solves the optimization problem:

mag E[(1—7) - MY(I)+m"] -1 (1)

The capitalist solves the optimization problem:

max  E[(1—7)- M(I) +m"] (2)

e€e{0, e}

Equilibrium

[ solve the model for the subgame-perfect Nash equilibrium (SPNE) in pure strategies. For
this, I apply backward induction.

At the end of the game, the new political regime is realized. There are three possible
political regimes (R): the Landowner’s regime (£), the Capitalist’s regime (C), and the
Worker’s regime (W). From now on, for the equilibrium private income for a particular
regime, equilibrium utility for a particular regime, etc., I use this notation because private
income, utility, etc., levels can differ across different political regimes. I use the notation
MI(R), v (R), etc., where R is a political regime, R € {W, L,C}.

Using assumptions on m’ and 7 I obtain the following utility levels:

1. In the Worker’s regime (W), equilibrium utility levels are u(W) = 0, and u® (W) = 0.

2This assumption states that, under the worker’s regime, the tax rate is higher than in the other regimes,

as it derives from the premise that the worker constitutes the poorest agent in society.



2. In the Capitalist’s regime (C), equilibrium utility levels are u(C) = p(I), and u(C) =
r(I)+m.

3. In the Landowner’s regime (L), equilibrium utility levels are u”(L) = p(I) + m, and
u®(L) = r(I).

Capitalist’s choice

I now move backward to the capitalist’s choice. First, I derive the capitalist’s objective

function in period 1:
E(1—=7)-M+m° =m-(¢-0+(1—q) (r(I)+m))+ (1 —7) - r(I)
Rearranging, I obtain:

E[(1—7) - MS+mC =r(I)+n-AY where A® = —q-r(I)+ (1 —q) -m

Plugging ™ = €%, I obtain the following optimization problem for the capitalist:

gy T AT ©
This is a simple optimization problem in which the capitalist’s choice depends on the
sign of AY. If A® > 0 the capitalist chooses e¢ = e, if A® < 0 the capitalist chooses
e® = 0 (I assume that when the capitalist is indifferent he chooses e“ = 0). From the above
calculations, A = —q - r(I) + (1 — q) - m, that is AY is a function from public investment,
I, and T can write A°(T).
Assumption 1. m is sufficiently large such that —g - 7(0) + (1 —¢) - m > 0.
Assumption 1 implies that when public investment is zero, A°(0) > 0 and, consequently,
the capitalist chooses positive efforts, e = . In addition, Assumption 1 restricts a maximum

possible value of ¢: ¢ < 1“(())% =q<1.

Proposition 1. 1. There ezists a unique degree of public investment, I > 0, such that if

0 < I < I, the capitalist chooses e“* = & and sz < I, the capitalist chooses e“* = 0.

Proof. Because (1) > 0 for all I € [0, +00), % =—q-7r'(I) <0 forall I €0,4+00), that
is AC(I) is a strictly decreasing function from I for all I € [0, 4+00).

In addition, because lim 7(I) = +oo, I have lim A¢(I) = —oo.
I—+o0 I—+o00



Because A°(0) > 0 (By Assumption 1), IﬁToo AC(I) = —o0, and AC(I) is a continuous
function, by the Intermediate Value Theorem, there exists I > 0 such that Ac(f ) = 0.
Moreover, because AC(I) is a strictly decreasing function for all I € [0, +00), I is unique.
Thus, if 0 < I < I, A°(I) > 0 and the capitalist chooses e“* = & while if I < I, A°(I) <0

and the capitalist chooses e“* = 0.

[]

Proposition [I] shows the capitalist’s optimal choice. The expected capital income from
political change (overthrow of the landowner), {(1—g¢q)-7(I)}, is smaller than capital income
when the landowner retains political power, (). Despite this, by Assumption 1, for zero
public investment (I = 0), the capitalist prefers political regime change (because of a positive
expected transfer, (1 —¢)-m). The political regime change comes with a risk of income loss:
in the Worker’s regime, the capitalist loses capital income and does not obtain office rents.
An increase in public investment raises the loss of capital income in the Worker’s regime.
At one point (I = I), the loss of capital income becomes large enough (in comparison with
the expected office rents) that the capitalist prefers not to struggle with the Landowner
(e“* = 0). Thus, public investment, I, affects the capitalist’s choice: if 0 < I < I, the

capitalist chooses e“* = € and if I < I, the capitalist chooses e“* = 0.

Thus, the capitalist’s best response is:

e, fo<I<I

Proposition 2. When ¢ becomes higher, the threshold degree of public investment, I de-

CTeases.

Proof. By definition A°(I) = 0.

A = —q-r(I)+ (1 —¢q)-m=0

By the implicit function theorem



anc

dl o0 —r(I)—m
oo <0
dg ~ 95° —q-1'(I)

because (1) > 0, and r(I) > 0 for all I € [0, +00).
O]

The intuition is straightforward: higher ¢ means a higher chance of the Worker’s regime
and a lower probability that the capitalist will take power (because (1 — ¢) becomes lower).
Consequently, the capitalist’s expected transfer and expected capital income become smaller
for all possible I. For this reason, it is necessary smaller degree of public investment such

that the capitalist will not struggle against the landowner.

Landowner’s choice

I now move backward to the first stage where the landowner makes a choice.

mazx E[(1—7)- MY(I) +m*] -1 (4)
I work with the objective function:
E(l-—7)- Mr4mll=a-1—q)-p(I)+ (1 —7)-(p(I)+m)=p(I) + m+m- AL
Thus, the optimization problem can be rewritten as:
maz p(I)+m+m- A1)~ 1 (5)

where AL(I) = —q - p(I) —m

According to Proposition [T} I affects the capitalist’s choice. Ultimately, I can rewrite the

optimization problem as:

maz {U*,Us"} (6)
where
Uyt = sup UL (7)
0<I<i

Uf=(1—-e-q)-p)+(1—e)-m—1



Uy* =mazx Uy (8)
I<I

UF=p(I)+m—1

Because p/(I) < 0 both UL and U} are strictly decreasing functions in I. Therefore, I
have: 1) argmax Ul =0, 2) argmaz UF = I
0<I<I I<I
Ultimately, the optimization problem can be simplified and rewritten as:
The landowner chooses I = I over I = 0 when (I assume that if the landowner is

indifferent, he chooses a higher degree of public investment)

Uy (I) > Uf(0) (9)
or
pI)+m—IT>1—¢-q)-p0)+(1—2&)-m—0 (10)
or
g . > —_&.q)- — (I J _
gm >2{l-¢-q VP(O) p(I)} + {I -0} (11)
Expected Difference in Difference in the costs of
office rents expected land income public investment

Proposition 3. 1. If expression (11) is satisfied, then the equilibrium public investment is
I =1

2. If expression (11) is not satisfied, then the equilibrium public investment is I* = 0.

Proposition [3| says that the landowner chooses a relatively high degree of public invest-
ment (i.e. I* = I) when expression (11) is satisfied. This expression means that holding
political power is lucrative enough for the landowner to exert costs of public investment and
sacrifice land income due to a higher degree of public investment.

The left-hand side, e - m, represents the expected losses in office rents if the landowner
chooses I = 0. The right-hand side, {(1—&-q) - p(0) — p(I)} 4+ {I — 0}, represents the sum of
the difference in expected land income and the difference in the costs of public investment.
The difference in expected land income, {(1 —&-q) - p(0) — p(I)}, can be positive or negative

because, on the one hand, higher public investment leads to smaller land income, that is,
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p(0) > p(I) (because p'(I) < 0). On the other hand, when public investment is zero, there is
a risk of losing some of the land income p(0) with probability &-¢. The second term, {I — 0},

reflects costs of public investment that the landowner has to make to keep political power.

Proposition 4. 1. Higher é makes it more likely that the landowner will choose I* = 1.

2. Higher ¢ makes more it likely that the landowner will choose I* = I.

Proof. See the Appendix.
O

The intuition of the first part of Proposition [d]is straightforward: higher € means a greater
chance of political change and, consequently, a greater chance of losing office rents and part
of the land income.

The intuition of the second part of Proposition 4| is the following: a higher value of ¢
makes holding political power more lucrative for the landowner and losing political power
more harmful for him. Being in power becomes more lucrative, because with higher ¢, land
income, p(IN ), becomes larger. Indeed, according to Proposition [2| with higher ¢, the value
of I (degree of public investment that guarantees landowner political power) becomes lower.
Finally, because p/(I) < 0, land income becomes higher. Losing political power becomes more
harmful because higher ¢ means that the Worker’s regime is more probable and, consequently,
there is a higher chance that the landowner will have nothing after losing political power.
Another interpretation of the second part of Proposition [4] is that the landowner and the
capitalist become closer to each other in the sense of their desire to avoid the Worker’s

regime.

3 Model

Now I extend the model such that agents care about both redistribution and policy, which
can be either pro-industrial or status quo. In the text below, I describe parts that differ from

the basic model.
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Payoffs

The capitalist’s income is a capital income r(1,p), where I is the public investment and p
is an economic policy (e.g., abolition of internal trade barriers, free labor mobility). (I, p)ﬂ
which is a twice continuously differentiable function with properties: IQTOO r(I,p) = 400,
r,(I,p) >0, r7(I,p) > 0, and r7,(I,p) > 0. The properties mean that 1) a higher value of
economic policy / public investment benefits capital income 2) higher values of both economic
policy and public investment have a larger positive effect on capital income. Finally, the
landowner has a land income p(I,p). p(I,p) is a twice continuously differentiable function.
p(1,p) has properties: Il_z;:noo p(I,p) =0, p,(I,p) <0, pi(I,p) <0, and p7,(I,p) > 0. Here
the properties mean that 1) a higher value of economic policy / public investment decreases
the land income 2) for higher public investment, the negative effect from economic policy on
the land rent is weaker.

I define M7 as an income of agent j. Thus,

r(l,p), ij=0C

M(1,p) =

After the capitalist’s move, either the landowner retains political power or the capitalist
or the worker takes political power. The agent who has political power maximizes his con-
sumption by choosing an economic policy, p. Economic policy p can be status quo: p = p or
pro-industrial (increase the productivity of the industrial sector): p = p with 0 < p < p.

As in the basic model, there are office rents, m?, and an income tax 7:

m, if j has political power

m’ =
0, if j does not have political power

3 Again, to focus on the main mechanisms of my theory, here I present a reduced-form model, i.e., agents’
incomes are abstract functions with given properties.

Public investment (e.g., railroads) and pro-industrial economic policy (e.g., abolition of internal trade
barriers, free labor mobility) increase the productivity of the industrial sector. Higher productivity in the
industrial sector increases marginal labor productivity and, consequently, the wage in this sector. Labor
supply in the agricultural sector decreases because workers employed in the agricultural sector prefer to go
to the industrial sector. Higher productivity also leads to higher productivity of capital and higher capital
income. Because higher productivity of labor leads to lower supply of labor in the agricultural sector, land

income will decrease. See the Appendix for details.
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1, fR=W

0, otherwise

Because, in the model, consumption consists of income, M7?(I,p), and transfer, m/, I
have the following optimization problem for the agents:

The landowner solves the following optimization problem:

mas E[(1—7) - M*(I,p) +m"] — I (12)

The capitalist solves the following optimization problem:

mazx  E[(1—7)- MY(I,p) +m°] (13)

e“e{0, &}
Equilibrium

Worker’s regime (W)

As in the basic model, in the Worker’s regime, utility levels are u*(W) = 0, and u“ (W) = 0.

Capitalist’s regime (C)

In the Capitalist’s regime, the capitalist chooses economic policy p.
The capitalist maximizes his utility, which is {M“+m®}. Thus, the optimization problem

1s:

max M +mC (14)
pe{p,p}

Using M¢ = r(I,p) and m“(C) = m, and 7(C) = 0 I can rewrite the optimization

problem as:

max  r(I,p)+m (15)
pE{p,p}

Because (r(I,p) +m), = r,(I,p) > 0, (r({,p) + m) is strictly increasing in p and the
capitalist chooses p(C) = p.
Thus, in Capitalist’s regime, equilibrium values of the policy variables are p(C) = p,

m¥(C) =0, m“(C) = m, and 7(C) = 0.
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In the Capitalist’s regime, equilibrium utility levels are u*(C) = p(I,p), and u®(C) =
r(L,p) +m.

Landowner’s regime (£)

In the Landowner’s regime, the landowner chooses economic policy p. I have the following

optimization problem:

max M* +mb (16)
pe{p.p}

Using M% = p(I,p), m*(L£) = m, and 7(L£) = 0, I can rewrite the optimization problem

as:

maz  p(I,p)+m (17)
pG{B»ﬁ}

Because (p(I,p) +m), = p,(I,p) <0, (p(I,p) + m) is strictly decreasing in p and the
landowner chooses p(L) = p.

Thus, in the Landowner’s regime, values of the equilibrium policy variables are p(£) = p,
mE (L) =m, m®(L) =0, and 7(L) = 0.

In the Landowner’s regime, equilibrium utility levels are u(L£) = p(I,p) + m, and

u®(L) = T(I,Q). )

Period 1

I now move backward to the capitalist’s choice. First, let’s derive the capitalist’s objective

function in period 1:

EMS +m ] =m-(q-(1=7(W))- (M) +m (W) + (1 —q) - (1-7(C))- M(C) +
m(C))) + (L= m) - (1 = 7(£)) - M(L) + mC (L))

This formula reflects the capitalist’s expected utility in the second period, taking into

account probabilities of political regimes in the second period.
Using m®(£) = 0 and m“(C) = m 1 obtain:
E[MC +m ] =m-(1-q) (MY(C)+m)+ (1 —m) ML)

Rearranging, I obtain:

14



E[MC® +mC®] = MC(L) + - A%, where A® = ((1 —¢q)- MY(C) — MC(L))+(1—q)-m =
(1=) 1L, 7) = r(1,p) + (1=q)-m  (Here Lused M(C) = (I, ) and MO(L) = #(1, p)

Plugging ™ = €%, I obtain the following optimization problem for the capitalist:

ey ME A "

This is a simple optimization problem in which the capitalist’s choice depends on the
sign of AY. If A® > 0 the capitalist chooses e = e, if A® < 0 the capitalist chooses
e® = 0 (I assume that when the capitalist is indifferent he chooses e = 0). From the above
calculations, AY = ((1 —q) - r(I,p) —r(I,p)) + (1 — q) - m, that is A is a function from
public investment, I, and I can write A(I).

Assumption 2. r(I,p) =p- f(I) with f(0) >0 ,f(I) > 0.

Assumption 2 specifies a particular functional form, which is adopted for simplicity. The
main results will be the same for a general functional form of (I, p) that is a twice continu-
ously differentiable function with properties: IZ_Z;TOO r(I,p) = +oc, r,(I,p) > 0, r;(1,p) > 0,
and 77, (1, p) > 0.

Assumption 3. p is sufficiently large such that ((1—¢)-7(0,p) —7(0,p))+(1—¢q)-m > 0.

Assumption 3 implies that when public investment is zero, A°(0) > 0 and, consequently,

the capitalist chooses positive efforts, e = €. In addition, Assumption 3 restricts a maximum
(r(0,p)=r(0,p))+m
r(0,p)+m

(5-p) FO)+m _ _
prom — 4 <1

possible value of ¢: ¢ < = q < 1. Plugging r(I,p) = p- f(I), I can rewrite

this inequality as: ¢ <

Proposition 5. 1. If (1 —q)-p > p, the capitalist chooses e“* =& for all I € [0,+00)
2. If (1 —q) - p < p, there exists a unique degree of public investment, I >0, such that if

0 < I < I, the capitalist chooses e“* = & and if I < I, the capitalist chooses eC* = 0.

Proof. See the Appendix.
O

Proposition [5| shows the capitalist’s optimal choice. There are two cases. In the first
case ((1 —q)-p > p), the expected capital income from political change is larger or equal to
capital income when the landowner retains political power. Because the capitalist also has a
chance to obtain benefits from redistribution, the capitalist tries to overthrow the landowner

(e“* = €). In the second case ((1 —q)-p < p), the expected capital income from political
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change is smaller than capital income when the landowner retains political power. Despite
this, by Assumption 3, for zero public investment (I = 0), the capitalist prefers the political
regime change (because of a positive expected transfer, (1 — ¢) - m). Political regime change
comes with a risk of income loss: in the Worker’s regime, the capitalist loses capital income
and does not obtain a transfer. An increase in public investment raises the loss of capital
income in the Worker’s regime. At one point (I = I ), the loss of capital income becomes
large enough (in comparison with the expected transfer) such that the capitalist prefers not
to struggle with the Landowner (¢“* = 0). Thus, when (1 —q)-p < p, public investment, 1,
affects the capitalist’s choice: if 0 < I < I, the capitalist chooses e“* = € and if I < I, the

capitalist chooses e“* = 0.

Thus, the capitalist’s best response is:

1. If(l—q)~1§2_,thenec*:é.

=
o
(VAN
~
A
~n

e i
2. If (1 —q)-p <p, then e“*(I) =

=
~
IN
~

0, i
Consequently, the probability that the landowner will be overthrown is

1. If(l—q)'ﬁZQ,thenW:eC*:é.

2. If (1—q)-p <p, then n(I) = e“*(I) =

Proposition 6. When g becomes higher, the threshold degree of public investment, I de-

Ccreases.

Proof. See the Appendix.
O

Intuition is straightforward: higher ¢ means a higher chance of the Worker’s regime and
a lower probability that the capitalist will take power (because (1 — ¢) becomes lower).
Consequently, the capitalist’s expected transfer and expected capital income become smaller
for all possible I. For this reason, a smaller amount of public investment is needed, such

that the capitalist will not struggle against the landowner.
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Landowner’s choice

I now move backward to the first stage where the landowner makes a choice.
mazx E[MY +mb] -1 (19)
1>0
I work with the objective function:
E[M*+m*] = 7-(q-(1=m(W))-M*(W)+m"(W)))+(1—q)-(1-7(C))-M*(C)+m*(C)))+
(1=m)-(1=7(C))- MH(L)+m™(L)) =7 (q¢-0+ (1 —q)-p(I,p)) + (L —7)- (p(I,p) +m) =
p(I,p) +m+m- AF

Thus, the optimization problem can be rewritten as:

max p(I,p)+m+m-AF =1 (20)

where AL = (1= q) - p(1,5) — p(I,p)) —m

There are two possible cases:

L.(1-q)-p>p

C'*

In this case, e¥* = € and, consequently, m = €. Thus, I can rewrite the optimization

problem as:

mazx (I1—e)-pI,p)+e-(1—-q) -pL,p)+(L—¢€)-m—1I (21)
The first order condition is:

Q—e)-pp)+e-(1—-q -pi(l,p) —1<0 (22)

It means that the objective function is strictly decreasing. Consequently, I* = 0.

2.(1-q)-p<p
I assume that the budget is large enough that the landowner can choose I to affect the

capitalist’s choice.

According to Proposition [ I affects the capitalist’s choice. Ultimately, we can rewrite

the optimization problem as:

maz {U", Uy} (23)
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where

Ul = sup UE (24)
0<I<i

Uf=(1-e)-p(lp)+e-(1—q) p(I,p)+(1—€)-m—1I

U = max UF (25)
<1

Because pf(I,p) < 0 both UL and UF are strictly decreasing functions in I. Therefore I
have: 1) argmaz UL =0, 2) argmaz ULl =1.
o<I<I I<I
Ultimately, the optimization problem can be simplified and rewritten as:
The landowner chooses I = I over I = 0 when (I assume that if the landowner is

indifferent, he chooses a higher degree of public investment)

Uy(I) > UL(0) (26)
p(I,p)+m—I>(1—e)-p0,p)+e-(1—q) p(0,p)+ (1 —¢€)-m (27)
p(I,p)+e-m=>(1—¢e) - p(0,p)+e-(1—q)p(0,p) (28)

Proposition 7. 1. If expression (28) is satisfied, then the equilibrium public investment is
=1

2. If expression (28) is not satisfied, then the equilibrium public investment is I* = 0.

Proof. See the Appendix.

The intuition is similar to the intuition of Proposition 3]
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4 Landowner with two assets

Now I extend the model such that the landowner has two sources of income: land income,
p(1,p), and expected imperialist rent, R(1, p)ﬂ R(I,p) is a twice continuously differentiable
function with R(I,p) > 0, R (I,p) > 0, Ri(I,p) > 0, and Ry, (I,p) > 0 for any p > 0 and
I €0, I3]. I define I3 below.

I solve the extended model by backward induction in a similar way as the basic model.

Period 2

The Worker’s regime and the Capitalist’s regime are the same as in the previous section.

For this reason, I skip consideration of them.

Landowner’s regime (L)

In the Landowner’s regime, I have the following optimization problem:

mazx  M* +m" (29)
pe{p,p}

Using M = p(I,p) + R(I,p) and m*(L) = m, I can rewrite the optimization problem

as:

maz p(I,p)+ R(I,p) +m (30)

pe{p,p}
Assumption 4. p(0,p) + R(0,p) < p(0,p) + R(0,p).
Assumption 4 means that without any public investment the landowner prefers status-quo
policy (i.e. p=p).

Proposition 8. There exists a unique degree of public investment, I> 0, such that the

~

landowner chooses pro-industrial economic policy (i.e. p(L) = p) for any I € [I,4+00).

Proof. See the Appendix.

41 interpret the expected imperialist rent, R(I,p), as the expected income derived from activities such as
colonization, military expansion, or other forms of external resource extraction. Alternatively, R(I,p) can

be viewed as the expected return on the capital stock possessed by the landowner.
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Proposition |8| claims that for a sufficiently large public investment level (I = I ), pro-
industrial economic policy is the optimal choice for the landowner (p(£) = p). This occurs
because an increase in public investment leads to a larger difference in the expected impe-
rialist rent and a smaller difference in the land income between the case of pro-industrial
policy (p = p) and the case of status quo policy (p = p).

Thus, in equilibrium in the Landowner’s regime, values of the policy variables are m% (L) =

m, m©(L) = 0, and

p, f0<I<I
p(L)=1q" (31)
p, ifI<I

IN

~>
IN

In equilibrium in the Landowner’s regime utility levels are u”(L) = p(I,p(L))+R(I,p(L))+
m, and u (L) = r(I,p(L)).

Period 1

I now move backward to the capitalist’s choice. As in the basic model, I first write the

capitalist’s objective function in period 1:

Using similar steps as in the basic model, I obtain

E[MC+mC] = MY (L) +7m-AY, where A® = ((1—¢q)-M%(C)—M(L))+(1—q)-m°(C) =
(L=q)-r(L,p) = r(I,p(£) + (1 —q)-m

This expression is almost the same as in the previous section, but it differs in terms
of capital income in the landowner’s regime, r(I,p(£))). In the previous section, in the

landowner’s regime, capital income is always r(I,p), but in the current setting, r(I,p(L)))

p, if0<I<I
depends on the public investment level I, because p(£) = ¢ —

p, fI<I.

Using 7 = €% I obtain the following optimization problem for the Capitalist:

max M (L) + e - A (32)

Now I can formulate a Proposition that is analogous to Proposition 1:

Proposition 9. 1. There exists a unique degree of public investment, I >0, such that if

0 < I < I, the capitalist chooses e“* = & and if I < I, the capitalist chooses eC* = 0.
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2. If(l—q)-ﬁZQ,]havefo.
<

If (1 —q)-p < p, there are two possible subcases: i) I < I and i) I > I.

Proof. See the Appendix.
O

The first part of Proposition [9]is similar to Proposition[5} it shows the capitalist’s optimal
choice. As in Proposition [5 there are two cases: {(1 —¢)-p > p} and {(1 —¢q) - p < p}.
However, unlike Proposition , in both cases I exists. In the first case {(1 —¢) - p > P},
for I = 0, the capitalist a change in political regime because, in the Capitalist’s regime, he
obtains: 1) larger capital income due to the choice of pro-industrial economic policy and 2)
positive transfer. However, the change of political regime comes with a risk of income loss:
in the Worker’s regime, the capitalist loses capital income and does not obtain a transfer.
When public investment is larger than I, in the Landowner’s regime, pro-industrial economic
policy is chosen (Proposition |8) that makes capital income the same as in the Capitalist’s
regime and larger than in the Worker’s regime. Thus, large enough public investment (I = I )
decreases the difference in expected capital income between the case of political change and
the case when the landowner retains political power. A further increase in public investment
increases the losses of capital income in the Worker’s regime. At one point (I = I ), the losses
of capital income become large enough (in comparison with the expected transfer) such that
the capitalist prefers not to struggle with the Landowner (e“* = 0). The second part of the
Proposition @ states that for (1 —¢)-p > p I have I>1.

In the second case {(1 —q) - p < p}, the expected capital income from political change is
smaller than capital income when the landowner keeps political power. At the same time, by
Assumption 1, for zero public investment (I = 0), the capitalist prefers the political regime
change (because of a positive expected transfer, (1 — ¢) - m). The first part of Proposition
|§|says that I exists when (1 —¢) - < p and the second part of Proposition |§| claims that
there are two possible subcases when (1 —¢) - p < p: i) I <Iandii)I> 1. Insubcase (i),
the threat of the Worker’s regime is relatively high, such that the capitalist chooses not to
struggle (e“* = 0) when the landowner chooses a relatively low degree of public investment,
I < I and, consequently, status-quo policy, that is p(L) = p (due to Proposition . In
this subcase, the intuition of the existence of I is the same as in Proposition [5| (Part 2). In
subcase (ii), the threat of the Worker’s regime is relatively low, such that the capitalist can

choose not to struggle (e“* = 0) only when the policy in the Landowner’s regime will be
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pro-industrial (p(£) = p), that is when I > I (due to Proposition . In this subcase, the
intuition of the existence of I is the same as in case (1—q)-p > p of the current Proposition.
Proposition [9] shows that sufficiently large public investment changes the capitalist’s

choice.

Thus, the capitalist’s best response is e*(I) =

Proposition 10. When g becomes higher, the threshold degree of public investment, I de-
creases in both cases: (1 —q)-p>p and (1 —q)-p <p.

Proof. See the Appendix.

O
The intuition of Proposition [I0] is the same as the intuition of Proposition [2|
Landowner’s choice
I now move backward to the first stage where the landowner makes a choice.
max E[MY +m*] -1 (33)

I work with the objective function:

E[ME+mt] = (-0 (1 q) (MH(€) +m¥(€)) + (1) (MH(L)+mH(£)) = m-(g-0+
(1=q)-(p(1,p)+0))+(1—m)-(p(I, p(L))+R(I, p(L))+m) = p(I,p(L))+R(I, p(L))+m-+m-AF

where A" = ((1—¢q) - p(I,p) — p(I,p(L)) — R(I,p(L))) —m

Thus, the optimization problem can be rewritten as:

mazx p(I,p(L)) + R(I,p(L)) +m+r(l)- A1) -1 (34)

where A*(I) = ((1—q) - p(1,p) — p(1,p(£)) — R(I,p(L))) — m,
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p, ifo<I<I I<I
p(L)=<" yand  w(I) = e (1) =

p, ifI1<I 0, if

it 0

o
IN

~n
(AN

I.

In optimization problem , the objective function represents the landowner’s expected
utility. In particular, the expression {p(I,p(L)) + R(I,p(L)) + m} presents the landowners’
utility if he keeps political power; expression {m(I)- AL} presents the landowners’ expected
utility losses if he loses political power. In problem , the landowner chooses public
investment, I, which directly affects land income, p(I,p(L)) and the expected imperialist
rent, R(I,p(L)). At the same time, [ affects economic policy p(L) (Proposition |§) and
probability of the political change, m(I) (because of 7(I) = ¢“*(I) and Proposition [9).
Because p(L) and (/) are piecewise functions from I, the objective function in is also
a piecewise function from I, partitioned into several intervals by I and I. Proposition |§|
shows that I and I can relate differently to each other (depending on the parameters of
the model), such that there are two cases: I < Tand I > 1 (and several corresponding
subcases). Depending on the parameters, optimization problem also has several cases
but most are qualitatively similar. To focus only on qualitatively different cases, in the
following text, I solve the optimization problem for only two cases (all other possible
cases are qualitatively similar to one of considered in the text below). In the first case, I
have (1—¢q)-p>pand —q-p- f(f) + (1 —¢)-m > 0, which means, according to Proposition
|§|, that the capitalist chooses not to struggle with the landowner (e“* = 0) only when the
economic policy is credibly pro-industrial in the Landowner’s regime, that is, when I > I.
In the second case, I have (1 —¢q)-p<pand (1—¢q)-p—p)- F(I)+ (1 =q)-m <0, which
means, according to Proposition |§|, that I < I. Condition I < I means that the capitalist
chooses not to struggle with the landowner (¢“* = 0) even when the economic policy is not

pro-industrial in the Landowner’s regime.

Assumption 5. 1. For all I € [0,1], p}(I,p) + Ry(I,p) > 1 and 2. For all I € [0, 1],
pr(1,p) + Ri(I,p) <O0.

The first part of Assumption 5 means that {p(I,p) + R(I,p) — I} is a strictly increasing
function. The second part of Assumption 5 means that {p(l,p) + R(I,p)} is a strictly
decreasing function.

1. (1-¢q)-p>pand —¢-p- f(I)+(1—q)-m>0

I can rewrite optimization problem ([34)) as:

23



mazx {UF* UF UF} (35)
where
Ul = max UY (36)
0<I<I
Uf =(1—e)-(p(L,p) + R(Ip)) +e- (L —q) - p(I,p) + (1 =€) -m —1T
=) (o (Lp) + By(Lp) +e- (1—q)-pf(I,p) =1 <0
Because pj(I,p) + Rj(I,p) < 0 for I € [0,1) (Assumption 5), p,(I,p) < 0, I have

aut

7 < 0for I €0, I ), that is U} is a strictly decreasing function in I. Therefore I have:

argmaz UL =0.
o<I<I

U = mazx Uf (37)

Uy =(1-¢e-q)-p(I,p)+(1—¢)-R(I,p)+(1—¢) - m—1

Assumption 6. There exists I} = arg maxr UF.

I<i<i
Ul = max UF (38)
i<r

Us = p(I,p) + R(I,p) + m — I

F.O.C.:

o(L5) + B(1,p) —1=0

Assumption 7. IETOO pi(I,p)+ R;(1,p) < 1.

Assumption 7 guarantees that the problem maz U has a solution.
i<r

Because for I € [0, I], p;(I,p)+R;(1,p) > 1 (Assumption 5) and IliT o (I, p)+R(I,p) <
— 100

1, by the Intermediate Value Theorem, I have arg max UL =13 € (f, +00).
I<I

Below I prove that Ul* < U~

Proposition 11. Ul* < U¥
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Proof. Because for I € [0,1], p}(I,p) + R;(I,p) > 1 (Assumption 5) and Ilim pi(1,p) +
—+00
Ry (I,p) < 1, by the Intermediate Value Theorem, I have arg max UL = I € (I,+00).

>0
Consequently, UL (I}) > UE(13).

Thus, T have Us* = Us(I3) = p(I3,p)+ R(I3,p) +m—1I3 > Uy (I3) = p(I3,p) + R(I3. p) +
m—1I3>(—e-q) pl3,p)+ (1 —e)  R(I3,p) + (1 — &) -m—I; = Up(I3) = Uy* N

This result is quite intuitive. First, in both optimization problems (37 and I have
I > I which means p(L£) = p in both and (Proposition, that is, public investment
is sufficiently high such that pro-industrial policy (p(£) = p) is beneficial for the landowner.
Because for all I € [0, 1], p/;(I, p)+R}(I,5) > 1 (Assumption 5), it is better for the landowner
to have I = I} when policy is pro-industrial, that is, when p(£) = p. This is the first reason
why UL* is larger than Ul*. Secondly, in optimization problem , the landowner keeps
political power for sure (because I < I and Proposition @, while in optimization problem
, the landowner has a chance to lose political power (because I € [f ,I) and Proposition
E[) and consequently, to lose land income, p(I,p), expected imperialist rent, R(I,p), and

transfer, m.

Due to Proposition the optimization problem can be simplified and rewritten as:

The landowner chooses I = I over I = 0 when

Us (I5) = Uf(0) (39)

or

p(I3,p) + B(I3,p) + m — Iy = (1 =€) - (p(0,p) + R(0,p) + m) +&- (1 —q) - p(0,p) (40)

or

p(I3,p) + R(I3,p) +e-m— I3 > (1 —€)- (p(0,p) + R(0,p)) + - (1 —q) - p(0,p)  (41)

Assumption 8. p(I3,p) + R(I5,p) — I3 < p(0,p) + R(0,p)

Assumption 8 states that it is better for the landowner to have low public investment
(I = 0) and status quo policy (p = p) than to have high public investment (I = I3) and
pro-industrial policy (p = p).
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Proposition 12. 1. If € is sufficiently close to 1, and p(I5,p) + R(I5,p) + m — I} >
(1 —q) - p(0,p) then the equilibrium public investment is I* = I3.

2. If € 1s sufficiently close to 0, then the equilibrium public investment is I* = 0.

Proof. See the Appendix.
O

The first part of Proposition [12|states that the landowner chooses a high degree of public
investment (i.e. [* = I) when two assumptions hold. The first assumption is that the
capitalist is strong enough to overthrow the landowner (i.e. € is sufficiently close to 1). The
second assumption, (p(13,p) + R(I5,p) + m > (1 — q) - p(0,p) means that holding political
power is more lucrative for the landowner than losses in terms of land income due to a
higher degree of public investment. The left-hand side, p(I3,p) + R(I;,p) + m, represents
utility when the landowner keeps political power and, for this reason, obtains transfer, m and
expected imperialist rent, R(1},p). In this case, the landowner chooses pro-industrial policy
because high enough public investment 15 > I makes pro-industrial policy beneficial for the
landowner (Proposition[§)). The right-hand side, (1—¢)-p(0, p), represents the expected utility
when the landowner loses political power. The landowner has zero payoff with probability
g and he has p(0,p) with probability (1 — ¢). An important point is that, in general case,
I cannot say whether expression, p(I3,p) + R(I;,p) + m, or expression, (1 — q) - p(0,p), is
larger (because pj(/,p) < 0 and I3 > 0; p(I3,p) + R(I3,p) < p(0,p) + R(0,p) (Assumption
8)).

The second part of Proposition [J] states that, when there is almost no political risk for
the landowner (i.e. e is sufficiently close to 0), he chooses his first best degree of public

investment: I* = 0.

Proposition 13. Higher value of ¢ makes it more likely that the landowner will choose

I = I

Proof. The result follows from the fact that the right-hand side of inequality becomes
smaller when ¢ increases.

[]

The intuition is straightforward: higher ¢ means a higher chance of losing everything
(including land income). For this reason, it is better for the landowner to keep political

power, that is to choose a degree of public investment I* = I3.
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A

2 (1-=¢q)-p<pand (1-¢q)-p—p)-fI)+(1-q)-m<0

I can rewrite optimization problem as:

max {UF UF UEY (42)
where
Ul = max U (43)
0<I<I
UF=1-¢€) (pI,p)+R(I,p)+e-(1—q)-p(I,p)+(1—&)-m—1
F.O.C.:
duf

==& (pl,p)+ Ri(I,p)+e-(1—q) - pi(1,p) =1 <0
Because pj(I,p) + Rj(I,p) < 0 for I € [0,1) (Assumption 5), p,(I,p) < 0, I have

W 0 for T € [0,1), that is UF is a strictly decreasing function in I. Therefore I have:
I 1

argmaz UL =0.
o<I<I

U = maz Uf (44)
i<i<i

F.O.C.:

e — pi(Ip) + Ry(I,p) =1 <0

Because p7(I,p)+R;(I,p) <0for I € [I,1) (Assumption 5), I have % <0for I e[I,1),
that is UF is a strictly decreasing function in I. Therefore I have: argmax UF = 1.
I<i<i
U = max UF (45)
i<r
Uy = p(1,p) + R(I,p) +m
Optimization problem has a solution because 1. for I € [0, 1], p;(I,p)+ Ry(I,p) > 1

(Assumption 5) and 2. IZ_%T o5 (I,p) + Ry(I,p) < 1. Therefore, I have: argmaxr UL = I} €
0 i<1

11, +00).

The landowner chooses I* = I when the following two conditions are satisfied (I assume

that if the landowner is indifferent, he chooses a higher degree of public investment):
(1=2)-(p(0,p)+ R(0,p)) +€-(1—q)-p(0,p) + (1 =€) -m < p(I3, p) + R(I3, p) +m— I3 (46)
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More details about the landowner’s choice are given in Proposition

Proposition 14. 1. The equilibrium public investment is I* = I3 if the following conditions

are satisfied:

e ¢ is sufficiently close to 1
o p(I3.0) + R(I3.p) =I5 > p(I,p) + R(I,p) — I.

2. The equilibrium public investment is I* = I if the following conditions are satisfied:

e ¢ is sufficiently close to 1

)—1>(1-q)-p(0,p)

p(1,p) + R(I,

s

p(I,p) + R(I,p) — I > p(I},p) + R(I5,p) — I.

3. If e is sufficiently close to 0, then the equilibrium public investment is I* = 0.

Proof. See the Appendix.
O

In general, the intuition of Proposition [14]is similar to the intuition of Proposition |[12|
However, there is an additional condition: p(I%,7) + R(I%,p) — I3 > p(1, p) + R(I, p) — I.
This condition exists because, when (1 —¢q)-p < p, to hold political power for sure is enough
to invest I, which is less than I , that is, the landowner can hold political power without
providing pro-industrial policy. In the general case, I cannot determine whether expression,
{p(I3,p)+ R(I3,p) — I3}, or expression, {p(I,p)+ R(I,p)— I}, is larger because land income,
p(I,p), is smaller with higher public investment and pro-industrial policy: p(I5,p) < p(1, p)
while the expected imperialist rent, R(I,p), is larger with higher public investment and pro-
industrial policy: R(I%,p) > R(I, p). Finally, the costs of public investment are higher with

a higher degree of public investment; that is, costs are higher when I3 is chosen.
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5 Conclusion

Industrialization was essential for the transition from Malthusian stagnation to a modern
growth regime. However, the landowning elite initially restrained industrial development
to maintain political stability and high land rents. Conversely, in the second half of the
19th century, the landowning elite promoted industrialization. In this paper, I suggest a
theoretical framework that explains the change in the landowning elite’s behavior. I argue
that the landowning elite strategically advanced industrialization to undermine capitalists’
support for revolution and thereby stabilize the existing political regime. Specifically, the
promotion of industrialization eliminated capital gains from political change and simultane-
ously increased expected losses from redistribution for capitalists in the event of a change of
the political regime. Ultimately, capitalists preferred to save the existing political regime,

and the landowning elite became more entrenched in political power.

Appendix
Proof of Proposition [3}

Proof. Because r(I,p) = p- f(I), I can rewrite AY(I) as A“(I) = (1 —q)-p—p) - f(I) +
(1—gq) m.

Let’s consider two cases:

L. (1-q)-p>p

1L.1(1—q)-p>p.

In this case, because f'(I) > 0, % =((1=¢q)-p—p)-f'(I)>0forall I €[0,+00) that
is AY(I) is a strictly increasing function from I for all I € [0, +o0). Due to A®(0) > 0 (By
Assumption 3), T have AY(I) > 0 for all I € [0,+00). Thus, the capitalist chooses e“* = &
for all I € [0, +00).

1.2(1—q)-p=p.

In this case, A(I) = (1 —¢q)-m > 0 for all I € [0,+00). Thus, the capitalist chooses

e@* = e forall I € [0,+00).

2. (1—q)-p<p.
In this case, because f(0) > 0 and f'(I) > 0, % =((1-q)-p—p)- f'(I) <0 for all

I € [0,+00), that is AY(I) is a strictly decreasing function from I for all I € [0, +00).
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In addition, because lim f(I) = +oo, I have lim A°(I) = —occ.
I—+o0 I—+o00

Because A€(0) > 0 (By Assumption 3), Il—l)./)—ZLOO AC(I) = —oo, and A®(I) is a continuous
function, by the Intermediate Value Theorem, there exists I > 0 such that Ac(f ) = 0.
Moreover, because AC(I) is a strictly decreasing function for all I € [0, +00), I is unique.
Thus, if 0 < I < I, A°(I) > 0 and the capitalist chooses e“* = & while if I < I, A°(I) <0

and the capitalist chooses e“* = 0.

O
Proof of Proposition [0
Proof. By definition A°(I) = 0.
A =(1=q)-p—p) - fI)+(L—q)-m=0
By the implicit function theorem
d_j _ _% _ _p f([) m <0
dg 2 ((1-q)-p—p)-fI)
because f'(I) >0, (1 —¢q)-p—p <0,and f(I) >0 for all I € (0,+00).
O

Proof of Proposition [3;

Proof. 1. First, note that:
lim {p(I3.5) + R(I3,p) + - m} = p(I5,5) + R(I3.5) + m

tim{(1—¢)-p(0,p)+é-(1—q)-p0,p)} = (1 —q)-p(0,p)

e—1
Due to the continuity in € of both the left and right sides of inequality , and by
assumption that p(I, p) +m > (1—q)-p(0,p), I have the result.

2. First, calculation of limits:
lim {p(I,p) +&-m} = p(I,p)

lim {(1—e¢)-p(0,p) +e-(1—q)-p(0,p)} = p(0,p)

e—0

Second, because p(I,p) < 0 and I > 0, I have p(I,p) < p(0,p).

30



Again, due to the continuity in é of both the left and right sides of inequality , and
the fact that p(I, p) < p(0,p), I have the result.

Proof of Proposition [

Proof. 1. A higher value of ¢ makes it more likely that inequality holds because the
right-hand side (RHS) of inequality decreases with higher ¢ and the left-hand side (LHS)
of inequality increases with higher ¢:

LHS: (p(lz(q),g) +e-m), = p}(f(q),g) : Z—é > 0, where I have used p;(1,p) < 0 and g—é <0
(from Proposition [2)).

2. First, note that:
lim {p(I,p) +¢-m} = p(I,p) +m

lim{(1—¢€)-p(0,p)+é&-(1—-q)-p0,p)} = (1-q)-p0,p)

e—1

Due to the continuity in ¢ of both the left and right sides of inequality , and by

assumption that p(1(g),p) +m > (1 —q) - p(0,p), I have the result.

[
Proof of Proposition [8
Proof. The landowner prefers pro-industrial economic policy when
p(1,p) +m+ R(I,p) > p(I,p) + m+ R(I,p) (48)
or
X(I) = Z(1) (49)
or
X()
—>1
Z(I) — (50)
where

X(I)=R(I,p) — R(I,p)
Z(I)=p(I,p) — p(I,p)
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First, I prove that lim )Z(Lf)) = +4o00.

I—+o0

lim Z(I)= lzm {p(L,p) —p(I,p)} =0-0=0

Because R(0,p) > 0 for any p > 0, Ry, (I,p) > 0, and 0 < p < p, I have X(0) =
R(O7]5) - R(OJ_?) > 0.

Because R7,(I,p) > 0, L have lim X(I)> X(0)= lim X(0).

I—+o00 I—+o00

Consequently, there are two possible cases: 1. lim X(I)=1¢€ R, 2. lzm X(I) =400

I—+o0 “+oo

im0
In any case, I have IﬁToo 7 = Too

From Assumption 4 and properties of function R(I,p) (R(0,p) > 0 for any p > 0,
R,(I,p) > 0), I have 0 < X(0) < Z(0) or 0 < X0 < 1. Moreover, 2% is a continuous

Z(0) 1 Z(I)
function for all 7 > 0 and Ilz'm Z((I)) > 1. Thus, by the Intermediate Value Theorem, there
—400
X)) _
exists I > 0 such that = 70 = 1.

Finally, because X (1) is a strictly increasing function (because R(I,p) > 0, and R} (I,p) >
0) and Z(I) is a strictly decreasing function (because p7(I,p) < 0 and p7,(I,p) > 0), the

function % is a strictly increasing function. Thus, % achieves value 1 exactly at one
point (I = 1) and for all I € (I, +00), Z((f)) > 1.

Proof of Proposition [

Proof. Because 7(I,p) = p- f(I), I can rewrite A°(I) as A“(I) = ((1—q)-p—p(L))- fF(I) +
(I—¢q)-m

p, if0<I<I
where p(L) = ¢~

p, fI<I.
As in Proposition 5] I consider two cases (with corresponding subcases): when (1—¢)-p >

p and when (1 —¢q)-p <p.

L (1—q)-p=>p

Because for all I < I, the capitalist chooses ¢“* = 0, it must be that AC(I) < 0.
Because (1 —¢q)-p > p, f(I) > 0 for all [0,+0c0), and for all I € [O,f), p(L) = p, I have
AT =((1—=q)-p—p)- f(I)+(1—q)-m>0forall I [0, 7). Thus, when (1-q)-p=p
it is not possible that I € [0, .f) Below, I show that when (1 —¢q)-p > p, there exists I such
that AY(I) <0 and I > I.
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1.1. I €[0,1)

As I show above, when 0 < I < I, A(I) = (I1=q)-p—p)-f(I)+(1—q)-m > 0. Thus,
the capitalist chooses e* = ¢ for all I € [0, ]).

121 € [I,+00)

11 <1,p(C)=p A) = ((1—q) p—D)- f()+(1—q) m=—q-p f(I)+(1—q) -m.

In this subcase, because f'(I) > 0 for all I € [0,+00), 9% = —g-p- f'(I) < 0 for all

dr
I € [I,+00), that is AC(I) is a strictly decreasing function for all I € [I, +00).

In addition, because lim f(I) = +o0o, I have lim A€(I) = —oo.
I—+o00 I—+o00

1217 e[l,400)and —q-p- f(I)+(1—¢q)-m <0

Condition —q - p- f(I) 4+ (1 — ¢) - m < 0 means that A°(I) < 0. From A°(I) < 0, I
have AC(I) < 0 for all I € [I,+00) because AY(I) is a strictly decreasing function for all
I e€[lI,+00). Thus, I have I = I.

1227 € [I,+00)and —q-p- f(I)+ (1 —q)-m >0

Condition —q - - f(I) + (1 — ¢) - m > 0 means that A°(I) > 0. Due to A(I) > 0,
Ilim AC(I) = —o0, and A°(I) is a continuous function on I € [I,+0c), by the Intermediate
—+00

Value Theorem, there exists I > I such that A(I) = 0. Moreover, because AC(I) is a

strictly decreasing function for all I € [I,400), I is unique.

Thus, when (1 —¢q)-p > p holds: if 0 < I < I, AY(I) > 0 and the capitalist chooses

eC* = & while if I < I, A°(I) < 0 and the capitalist chooses e“* = 0. In addition, I> I.

2. (1—q)-p<p.

In this case, because f/'(I) > 0 for all I € [0, +00), I have % =((1—q)-p—p)-f'(I) <0

A

for all I € [0,1) and % =—q-p-f'(I) <0 forall I €[l,+00). Moreover, for any ¢ > 0
such that (I —¢) € [0,1), I have ((1—q)-]3—]_9)-f(f—8)+(1—q)-m >—q-p-f(I)+(1—q)-m
because f(I) > f(I —¢) (due to f/(I) >0 for all I € [0,+00)), ¢-7 > —((1—¢) -p—p) (due
to p > p). Thus, A°(I) is a strictly decreasing function for all I € [0, +00).

Below I show that when (1 —¢q)-p < p, there exists I such that A°(I) < 0 and there are

two possible situations: I > Tand I < 1.

A

21 (1=¢q)-p—p) - fU)+(1—¢q)-m <0
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Consider a function F'(I) = ((1 —¢q)-p—p)- f(I) + (1 —¢q) - m. By construction,
F(I) = A(I) for all I € [0,1). Moreover, because f'(I) > 0 for all I € [0,+00), F'(I) =
(1=q)-p—p)-f/(I) <O0forall I €[0,+00), that is F'(I) is a strictly decreasing function
for all I € [0, 400).

By Assumption 3, F'(0) > 0. Because ((1 —¢)-p—p)- f(I)+ (1 —¢q) -m <0, I have
F(I) < 0. Because and F(I) is a continuous function on I € [0,1], by the Intermediate
Value Theorem, there exists I € (0,1) such that F(I) = A®(I) = 0. Moreover, because
F(I) is a strictly decreasing function for all I € [0, I ], I is unique.

22 ((1-q)-p—p)- fD)+(1—q)-m>0

221 (1-¢q)-p—p) - fD)+(1—q) -m>0

Because (1 —¢)-p—p)- F(I)+(1—¢q)-m >0, F(I) > 0. Because F(I) is a strictly
decreasing function for all I € [0,1] and F(I) > 0, I have F(I) > 0 for all I € [0,1].
Consequently, A°(I) > 0 for all I € [0,1).

2211 ((1—q)-p—p)- fD)+(1—q)-m>0and —q-p- f(I)+(1—q)-m >0

Condition —q - p - f(I) + (1 — q) - m > 0 means that A°(I) > 0. Because AC(I) > 0,
IliT A€(I) = —o0, and A€(I) is a continuous function on I € [I,400), by the Intermediate
—400

Value Theorem, there exists I > I such that A(I) = 0. Moreover, because AY(I) is a

strictly decreasing function for all I € [f , +00), [ is unique.
2212 ((1—¢q) - p—p) - f)+(1—q)-m>0and —¢-p- f(I)+(1—¢q)-m <0
Condition —¢-p-f(I)+(1—¢)-m < 0 means that AC(I) < 0. If A°(I) < 0, then AC(I) < 0
for all I € [I,+00) because A°(I) is a strictly decreasing function for all I € [I, +oc). Thus,

here I have I = I.

222 ((1=q)-p—p) - f()+(1—q)-m=0

AC(D) = —q-p f(F)+(1—q)-m < (1= g)-p—p) F(F) + (1 ) -m = 0. Consequently,
AC(I) < 0. If AS(I) < 0, then AC(I) < 0 for all I € [I,400) because AC(I) is a strictly
decreasing function for all I € [I,+00). Thus, here I have I = I.

Proof of Proposition

Proof. Proposition @ claims that there are two possible cases: 1. I € [0,1) and 2. [ e
[I,400). In addition, from Proposition @I have AC(I) < 0.
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~ ~

1. Te0,1)
In this case, AC(]) = ((1—q)-p—]_9)-f(IN)+(1—q)-m:O

By Proposition |§|, it can be only when (1 —¢) - p < p. Thus, by the implicit function

theorem
d_j _ _% _ _p f(I) m <0
dg 2 ((1-q)-p—p)-f(I)
2. Ie[l,+0)
In this case, there are two subcases.
21 A =—q-p- f(I)+(1—¢q)-m=0
By the implicit function theorem
= N _
ar o b f)-m
dAC —a-D-
dg ~ 95° q-p- f'(I)

22 A(I)=—q-p- f(I)+ (1 —q)-m = const <0
Thus, AY(I) — const = —q -5~ f(I) + (1 — q) - m — const = 0
By the implicit function theorem

J(AC —const)

d_j:_ dq _ p.f<I)_m <0
dq B(Acglconst) —q-p- f/ T

Proof of Proposition

Proof. First, define I} € [I,I] such that UF(I}) = sup UF.
I<i<i

Thus, I have:

Uy (I3) = (1—e-q)-p(I3,p)+ (1 =€) R(I3,p) + (1—€)-m = (L—&) (p(I3,p) + R(I3,p) +
m)+é-(1—q)-p(I3,p)

By definition of UF* T have:

Us* = p(I3, p)+R(I3, p)+m = (1—€)-(p(I5, )+ R(I5, p)+m)+e-(p(I3, p)+ R(I3, p)+m),

Now demonstrate that UX* > UF(I}) comparing the first term of UX* with corresponding

first term of UL (1) and comparing the second term of UL* with corresponding second term
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of UL(I3). Next, I will show that (i) p(3,p) + R(I;,p) + m > p(I3,p) + R(I;,p) + m and
(i) p(13,p) + R(I3,p) + m > (1 = q) - p(I3, p):

(i) p(I3,p) + R(I3,p) + m > p(I5,p) + R(I3,p) + m, because for I € [0,+0c0), (p(I,p) +
R(I,p) +m); = pi(I,p) + Ri(1,p) >0,

(i)p(13,p) + R(I3,p) + m > p(I3,p) + R(I3,p) +m > p(I3,p) > (1 — q) - p(I3, P)-

The first inequality comes from the fact that for I € [0, +o00), (p(1,p) + R(I,p) +m); =
p7(1,p)+R;(1,p) > 0. I have the second inequality because R(1;,p) > 0 and m > 0. Finally,
I have the last inequality because (1 —¢q) € (0, 1).

Proof of Proposition [12}

Proof. 1. First, note that:
l;l:’%{P(ga p)+ R(I3,p) +é-m— I3} = p(I3,p) + R(I3,p) + m — I3

lim {(1—e) - (p(0,p) + R(0,p)) +&- (1 =q) - p(0,p)} = (1 —q) - p(0, p)

e—1

Due to the continuity in € of both the left and right sides of inequality , and by
assumption that p(I3,p) + R(I;,p) + m — I3 > (1 — q) - p(0,p), I have the result.
2. First, calculation of limits:

lé%{p( 37 )+R<I )+€ m — I }_p(I:;?p)—i_R(I;?ﬁ) Ig
Lim {(1 —e) - (p(0,p) + R(0,p)) +e- (1= q) - p(0,p)} = p(0,p) + R(0, p)

Second,by Assumption 8, I have p(I3,p) + R(I3,p) — I3 < p(0,p) + R(0,p).

Again, due to the continuity in é of both the left and right sides of inequality , and
the fact that p(I3,p) + R(I3,p) — I3 < p(0,p) + R(0,p), I have the result.

Proof of Proposition

Proof. 1. First, note that:

Lim{U{*} = Lim{(1—¢)-(p(0,p)+ R(0,p))+e-(1=q)-p(0,p) +(1—€)-m} = (1—q)-p(0, )

lzm{UQL*}—lzm{p( p)+R(I,p)+m—1}=p(,p)+R(,p)+m—1

Lim {Ug*} = lim {p(I3,p) + R(I3,p) + m — I3} = p(I3,p) + R(I3,p) + m — I3
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Due to the continuity in e of UF*, UF*, and UL*, and by assumption that p(I3,p) +
R(I3,p)+m—1I§ > (1—q)-p(0,p) and p(I3,p) + R(I3,p) — I3 > p(I,p)+ R(I,p) — I, I have
the result.

2. This part is proven similarly to part 1.

3. First, calculation of limits:

tim {UF} = tim {(1 = &) - (p(0.p) + RO.p)) + - (1= ) - p(0.5) + (1 = &) - m} =
p(0,p) + R(0,p) +m

lzm{Uf*}—lzm{p( p) + R(I,p) +m — I} = p(1, p)+R(,p)+m—1

Lim {Us™} = lim {p(I3,p) + R(I3,p) + m — I3} = p(I3,p) + R(I3,p) + m — I3

Second,by Assumption 8, I have p(I3,p) + R(I5,p) — I5 < p(0,p) + R(0,p) or p(I3,p) +
R(I3,p) +m — I3 < p(0,p) + R(0,p) 4+ m.

Third, by Assumption 5, I have for all I € [0,1], p;(I,p) + Rj(I,p) < 0 which implies
that p(0,p) + R(0,p) +m > p(1, p) + R(f,g) + m.

Finally, due to the continuity in e of Ul*, Ul*, and Uf*, and the fact that p(I},p) +
R(I3,p)+m—1I3 < p(0,p)+ R(0,p) +m and p(0, p)+ R(0,p) +m > p(f,g)—i—R(f,Q)—l—m—f,

I have the result.

]

In the main text, I consider a reduced-form model in which wage, capital rent, and land
rent are given. Here I derive them.

I present a general equilibrium model. There are two sectors of the economy: traditional
(T') and modern (M). The traditional sector uses land 7" and labor Ly as inputs, according

to the following Cobb-Douglas technology:
Yy = ApT*Ly°, (51)

where Ar > 0 is the exogenous T-sector productivity level. The modern sector employs
physical capital K and labor Ly, as inputs. The productivity level in the modern sector is

Apr. Therefore, with Cobb-Douglas technology, I have:
Yy = Ay KLy (52)

I consider Ay (1, p) as a function of public investment I and economic policy p. I assume

that
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Au(L,p)=p-VI+1 (53)
where I > 0 is given.

In the model, the landowner has land and expected imperialist rent (or capital), the
capitalist owns capital, and the worker has labor. I assume that the worker provides unity
of labor inelastically, which means that labor supply is equal to 1 in the given economy.

Capital K and land T are constant and non-tradable. I assume that labor is perfectly
mobileﬂ and chooses the sector where a wage is higher. The aggregate product of the economy
is a sum of products of two sectors, i.e. Y = Y, + Yr. In addition, the two goods produced
in the sectors are perfect substitutes in consumption. Thus, this is a single-good economy,
and the price of the final good is normalized to one.

Because there is constant returns to scale technology in both sectors, I have the following

factor incomes:

wr = (1 —a)Ar(T/Lr)" (54)
p=aAr(Ly/T) " (55)
wyr = (1= &) Ay (K/Lyg)® (56)
r = aAy(Ly/K) (57)

Finally, consider function a particular example of the function R(I,p):

R(I p) 1 e_AM‘SPJ) pVI+I

:1—6 Vv

Check its properties:
/ PV I+l . . 1

e a2
Ry=e"Vv -+ 223+I>0
_pVI+l I+1
Ri=e v Y= >0
po_ L1 p
p=e Vv vt f+1]
v

p+I3

SMy results do not change if I relax the assumption about perfect mobility or even if I make labor

mobility part of the policy vector.
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Economic equilibrium

Firstly, find equilibrium wages, capital rent, and land rent.

In equilibrium, wages in the modern and traditional sectors are equal, that is, there is no

incentive for labor to move to another sector: wy = wjs or

(1 — OJ)AT<T/LT)Q = (1 — O{)AM<K/LM)Q (58)

In addition, the total amount of labor in the economy is 1, while labor demand is:
L7 + Ljy;. Thus, in equilibrium:

Lr+Ly=1 (59)
Taking into account both of conditions and , I obtain the system:
wr = Wpm
(60)
Lr+Ly=1

The solution for this system provides an equilibrium wage and equilibrium employment
in each sector. Equilibrium wage is

w = (1— @) Ay (K + T+ (2 i/

61
o (61)
Equilibrium employment in the modern sector:
1
Ly = T A1/ (62)
)

M
and equilibrium employment in the traditional sector:

T, (A_T)l/a

* K \Ay
= 63
T E (g o

Finally, equilibrium capital and land rents are:

A
= ady (K + T (55) o)t

4
= (64)
T (:_T)l/a
* A M 11—« 65
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Now, I investigate the effects of public investment and economic policy on the factor

incomes.
Proposition 15. Increase of public investment in the modern sector leads to

1. increase of equilibrium wage, i.e., 68&[ > 0;

or*

2. increase of equilibrium capital rent, i.e., Gy > 0;
g - . 9
3. decrease of equilibrium land rent, i.e., 8”1 < 0.

Proof. Differentiate w*,r*, and p* with respect to I:

w* a\a ( )
88—]:(1_a)<9AM(K—|—T(AT)1/ ) (1—W)>0
O = a2 (K + T(4Z)V)e=2 (K + L(4z)V2) > o,
(AT N1/a
op* _ _ Ap (1 _ (% 20 K A
or AT (1 a)(K-‘rT'(%)l/O‘) T(Ai)l/a BIM <0
where 24M — __P

]

1. Public investment has two effects on the equilibrium wage. Firstly, it increases the
marginal productivity of labor in the modern sector and, consequently, the modern sector
wage. Secondly, a higher wage in the modern sector attracts more labor to this sector; that
is, labor supply increases in the modern sector. This effect decreases the modern sector wage.
At the same time, labor supply declines in the traditional sector, which raises the traditional
sector wage. In equilibrium, wages are the same in both sectors and in the modern sector,
the effect of wage increase dominates. Thus, with larger public investment, the equilibrium
wage is higher.

2. Public investment also has two effects on the equilibrium capital rent. Firstly, it
increases the marginal productivity of capital, which makes capital rent higher directly.
Secondly, as described above, public investment causes the reallocation of labor from the
traditional sector into the modern one. The reallocation of labor increases the marginal
product of capital and, therefore, capital rent.

3. As described above, public investment leads to reallocation of labor from the tradi-
tional sector into the modern one. Reallocation of labor makes the marginal product of land

smaller. As a consequence, the land rent becomes smaller.
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Proposition 16. Pro-industrial economic policy (higher p) leads to

ow*

1. increase of equilibrium wage, i.e., o 0

2. increase of equilibrium capital rent, i.e., %—7; >0

3. decrease of equilibrium land rent, i.e., %—’;; <0

Proof. Differentiate w*, r*, and p* with respect to p:

A
T(ZE

K+T(5E)1 e

)l/a

NS

' — (1 — @) 2an (] 4 T(42) /o)1~ ) >0

dp

M
P — QP (K + T(42)/)" (K + T(42)1%) > 0,

Op Op Aum Apm

AT 1/
8p* — _A—T(l—a)( T(A]\/[) ° )2*& K OA M < 0
ap A K-&-T.(%)l/a T(%)l/a ap
where &g—pM =VI+1>0

]

The economic intuition for the economic policy is the same as for public investment in

Proposition
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Abstrakt

V tomto ¢lanku navrhuji teorii, kterd vysvétluje, proc elita vlastnikd pidy ve druhé poloving 19.
stoleti podporovala industrializaci. Tvrdim, Ze tato elita strategicky vyuzivala vefejné investice
(napft. vystavbu Zeleznic) k podkopani podpory revoluce ze strany kapitalistii a tim ke stabilizaci
stavajiciho politického rezimu. Konkrétné zvysSené vetejné investice zvysily produktivitu
pramyslového sektoru, ¢imz se zvysily kapitdlové pfijmy a bohatstvi kapitalistii. Vys$si bohatstvi
kapitalistli se promitlo do zvySenych potencialnich ztrat z prerozdélovacich politik, pokud by se
politicka moc pfesunula k délnické tfide, ktera by uvalila vyssi dan€. Pokud existuje pozitivni
pravdépodobnost, ze se délnicka tfida ujme moci, potencialné vyssi mira vetejnych investic, které
uvali, bude vzdy znamenat, ze kapitalisté budou davat prednost zachovani politického rezimu

vlastnikt ptudy.
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