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1. INTRODUCTION 

According to the institutional view of development, the allocation of society’s 

talent between constructive production and wasteful appropriation ─ closely associated 

with the quality of property rights institutions ─ is a crucial factor for economic 

prosperity.  An emphasis on production and a strong protection of property rights 

enhances a country’s performance (Murphy, Shleifer and Vishny [1991, 1993], 

Acemoglu [1995, 2005, 2008], Aghion, Alesina and Trebbi [2004], Acemoglu and 

Robinson [2006, 2008]).  Thus, according to this view, a main cause of 

underdevelopment may be the presence of a poor institutional framework or the 

persistence of an equilibrium that promotes rent seeking.1       

A different school of thought, however, states that society’s allocation of talent 

between production and appropriation, as well as society’s property rights institutions, 

may not constitute an independent parameter, but may instead stem from factor 

endowments ― both human and natural.  According to this view, factor endowments are 

primary, while talent allocation and institutions are secondary.  For example, Lipset 

[1959] focuses on human capital endowments and stresses the role of education in 

promoting institutional improvement.  An increase in human capital and in the variables 

closely associated with it ― such as industrial development ― leads to stronger 

institutions.2  As Adam Smith [1776] notes,  

 

“…commerce and manufactures gradually introduced order and good government, and, 
with them, the liberty and security of individuals, among the inhabitants of the country, 
who had before lived almost in a continual state of war with their neighbors, and of 
servile dependence upon their superiors.  This, though it has been the least observed, is 
by far the most important of all their effects.”3

 

At the same time, Engerman and Sokoloff [1997] focus on natural resource (rather than 

human capital) endowments and point out that a country’s climate and soil conditions 

may determine its institutions through the industrial organization of agriculture. 

                                                           
1 For example, according to the institutional view, institutions may be the by-product of a historical 
accident at a critical juncture ― such as the degree of settler mortality when European colonies were first 
settled ― or the outcome of social conflict (North [1981], Acemoglu, Johnson and Robinson [2001, 2002]). 
2 This is the so-called “modernization hypothesis.” 
3 Smith [1776], p. 107. 
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However, although the factor endowments view of development is rather common 

in informal discussions, it has received little attention in formal economic theory.  For 

this reason, economists’ understanding of the factor endowments view and its potential 

links to the institutional view is rather vague.  Several important questions remain 

relatively unexplored. 

 

1. What are the mechanisms through which factor endowments ― human and 

natural ― may affect appropriation activity or property rights institutions? 

2. What is the link (if any) between the factor endowments view and the institutional 

view of development? 

3. Why do most economies tend to exhibit a shift of activity towards production and 

away from appropriation, as well as an institutional improvement, through time? 

  

In this paper, I provide a theoretical framework for addressing these and related 

questions.  The resulting conclusions are supported by existing empirical evidence. 

I show that the institutional and factor endowments views of development can be 

interpreted as complementary descriptions, each pertaining to a different period of a 

society’s economic development.  In the analysis, there are two important factor 

endowments, human capital ― taken to be the professional know-how of agents in 

production ― and a natural resource.  It is shown that society’s talent allocation and 

institutions may be completely determined by factor endowments in the early and late 

phases of development.  In the intermediate phase, institutions constitute an independent 

factor that separately affects the allocation of talent although endowments continue to 

have a significant impact.  Overall, our conclusions support the factor endowments view 

of development but also underscore the independent role of institutions in the 

intermediate phase, which is consistent with the institutional view. 

In the model, manufacturing of output entails two inputs, a natural resource and 

effective labor; to a large extent, effective labor depends on the level of human capital.  

There are two types of agents in the population, producers and predators.  Producers have 

developed the ability to produce output, while predators are skilled in appropriation, 

trying to expropriate some of the economy’s output.  An agent makes his aptitude choice 
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― i.e., whether to become a producer or a predator ― with perfect foresight and aimed at 

maximizing his payoff.   

A parameter that affects the allocation of society’s talent between production and 

appropriation is the expected quality of property rights institutions; property rights 

institutions determine the fraction of the economy’s output that is protected from 

appropriation.  There may be two possible equilibria at a point in time.  In a producer-

friendly equilibrium, the proportion of producers in the population is high, allowing 

producers to prevail politically and establish strong property rights institutions.  In a 

predator-friendly equilibrium, on the other hand, predators prevail politically and choose 

weak institutions.  Because the skills of producers are more conducive to economic 

prosperity than the skills of predators, a producer-friendly equilibrium Pareto dominates a 

predator-friendly equilibrium. 

Another parameter that affects the allocation of talent between production and 

appropriation is the economy’s factor endowments ― natural resources and human 

capital.  Natural resources are granted by nature, instead of being created by agents.  

Natural resources initially have no owners, and ownership titles are assigned to agents 

according to the rule of first possession, i.e., on a first come, first served basis.4  No 

productive skills are necessary for claiming ownership of resources through the rule of 

first possession, which depends to a large extent on luck and coincidence.  Both 

producers and predators are able to take first possession of natural resources and generate 

revenues from them; producers utilize the resources in their own manufacturing 

operations, while predators sell the resources to producers. 

In an economy without natural resources, the proportion of the economy’s output 

that is allocated to predators is the appropriable fraction of output ― the proportion of 

output that is unprotected by property rights institutions.  The presence of natural 

resources, however, allows predators to earn an extra payoff.  In addition to expropriating 

the appropriable fraction of the economy’s output, ― which output already encompasses 

the economy’s inputs (including natural resources), ― predators can also earn an extra 

income by taking first possession of a strictly positive quantity of natural resources and 

                                                           
4 According to the law literature, the rule of first possession is the most common method of distributing 
ownership titles to previously unowned goods or assets (Epstein [1979]). 
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by selling these resources to producers.  In this way, the existence of natural resources 

shifts the distribution of the economy’s wealth toward predators and encourages more 

agents to become predators, rather than producers.  Although, however, an increase in the 

stock of natural resources has the unfavorable side-effect of reducing the proportion of 

producers in the population, it raises the total amount of output in the economy ― a 

larger amount of natural resources becomes available for production.  

When an economy’s stock of human capital is large relative to the amount of 

natural resources, manufacturing of output is more effective-labor-intensive (or more 

human-capital-intensive) and less natural-resource-intensive; the shift in the distribution 

of wealth that is caused by the existence of natural resources is less pronounced.  It 

follows that a relatively large (small) stock of human capital encourages more (less) 

agents to become producers, rather than predators, leading to a more (less) constructive 

allocation of talent in the economy.   

Society’s human capital is a dynamic, rather than a static, parameter and as it 

accumulates through time, the proportion of producers in the population increases, in 

both producer-friendly and predator-friendly equilibria.  Furthermore, the dynamic nature 

of human capital implies that property rights institutions may be an independent 

parameter only in the intermediate phase of development.  In an interior solution, in the 

intermediate phase, both a producer-friendly and a predator-friendly equilibrium exist, 

and thus society may establish either strong or weak institutions.   

In the early and late phases of development, on the other hand, institutions may be 

determined by factor endowments.  Specifically, only a predator-friendly equilibrium, 

which is marked by weak property rights institutions, may exist in the early phase of 

development when the stock of human capital is small relative to the amount of natural 

resources.  In this early phase, manufacturing of the final good is so natural-resource-

intensive ― drastically shifting the distribution of the economy’s wealth toward 

predators ― that producers are never able to reach critical mass and prevail politically.  

Similarly, only a producer-friendly equilibrium, which is marked by strong institutions, 

may exist in the late phase of development.  It follows that in the early and late phases of 

development, institutions may not be an independent parameter; in these phases, 

institutions and talent allocation are completely shaped by factor endowments.    
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The paper most closely relates to the theoretical literature on rent seeking and 

property rights institutions (Murphy, Shleifer and Vishny [1991, 1993], Acemoglu [1995, 

2005, 2008], Grossman and Kim [2000], Aghion, Alesina and Trebbi [2004], Acemoglu 

and Robinson [2006, 2008]), which analyzes in detail the pernicious economic effects of 

appropriation and weak institutions.  Our analysis complements existing research by 

bringing out the important role of factor endowments ― both human and natural ― and 

examining the link between factor endowments and rent seeking or institutions.   

The paper also complements another stream of research that discusses the impact 

of natural resources on rent seeking (Tornell and Lane [1999], Torvik [2002], Robinson, 

Torvik and Verdier [2006]).  I extend this literature in two main ways.  First, unlike the 

literature, our analysis incorporates human capital and brings out the crucial interplay 

between natural resources and human capital.  Incorporating human capital allows us to 

perform a complete analysis of the factor endowments view and to explore a country’s 

developmental and institutional path through time.  Second, most of the existing literature 

to a large extent assumes exogenously that natural resources are controlled by predators.5  

Our analysis, on the other hand, provides microfoundations for the uniqueness of natural 

resource wealth and its distinct differences from other types of wealth, endogenously 

bringing out a mechanism through which natural resources favor predators.6

In a different vein, Glaeser, Ponzetto and Shleifer [2007] explore the effects of 

education on the political regime.  Because education raises the benefits of civic 

engagement, it boosts participation in support of democratic regimes.   Our analysis 

complements existing work by focusing on property rights institutions and on the 

allocation of talent between production and appropriation, rather than on political 

regimes.  Furthermore, in our model the political economy effects of human capital are 

entirely different than in existing work; human capital shapes institutions through its 

interplay with natural resources, rather than through political participation.  Also, our 
                                                           
5 In existing work, any type of favorable shock to any government-owned enterprise (Torvik [2002], 
Robinson, Torvik and Verdier [2006]) or to overall technological productivity (Tornell and Lane [1999]) 
would have the same effect on rent seeking as a favorable natural resource shock.  In our model, however, 
human capital and natural resource shocks (to public or private enterprises) have opposite effects. 
6 Two other differences between our paper and the natural resource literature are that first, in our model 
natural resources raise total output in the economy despite their unfavorable rent seeking effects, which is a 
different result than most of the literature, and second, our model incorporates endogenous property rights 
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paper treats human capital as endogenous and examines its role in a country’s 

developmental and institutional path through time. 

 The paper consists of seven sections.  Section 2 describes the model, and section 3 

solves for the equilibrium.  Section 4 shows how factor endowments may affect society’s 

talent allocation and institutions.  Section 5 focuses on the effects of endowments on 

output.  Section 6 discusses empirical implications.  Section 7 suggests some conclusions. 

 

2. THE MODEL 

 The game starts in period 1.  In each period t ( t +∈ ) the economy is populated 

by L agents, who live for one period only.  At the end of t, each agent exits the game and 

is replaced by a new agent.  Then, in period t + 1 the game repeats with the new agents.  

An agent chooses to be either a producer (P) or a predator (R).  Although both producers 

and predators aim at maximizing their personal wealth, they build up different skills and 

thus pursue wealth maximization in different ways.  Producers develop the ability to 

create output, but do not have appropriation skills.  Predators, on the other hand, lack the 

ability to produce; instead, they develop an aptitude for appropriation, attempting to 

expropriate the economy’s output.  

Appropriation may take several forms.  For example, it may happen through brute 

force, theft or coercive encroachment (Olson [2000]).  Predators may also use the 

government as a means of appropriation; the government may seize output through 

extractive taxation or regulation and redistribute it to predators (who may be government 

cronies or the bureaucrats themselves) (Olson [2000], Acemoglu and Robinson [2006, 

2008]).  The proportion of producers and predators in the population in period t is P
tθ  and 

1R
t

P
tθ θ= −  respectively.  Our results would be qualitatively similar if each producer also 

had some appropriation skills and each predator also had some productive skills so long 

as producers had better productive and worse appropriation skills than predators.  Thus 

the assumption that producers and predators specialize solely in production and 

appropriation respectively is made without any loss of generality.     

                                                                                                                                                                             
institutions and examines the impact of natural resources on the institutional framework, unlike most 
existing work where institutions are exogenous. 
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An agent chooses his aptitude type ― producer or predator ― at the beginning of 

a period, aiming at maximizing his expected wealth.  The acquisition of skills constitutes 

a long-term training process that can only start early.  An agent’s aptitude choice at the 

beginning of a period is thus irreversible and his particular type characterizes him for the 

entire period.  The long-term nature of skill development in the model is in the spirit of 

Stigler and Becker [1977], who note that long-term skills cause rational agents to commit 

to a rather rigid course of action.  Overall, our model follows the standard game theory 

methodology of perfect foresight and subgame perfection.  With rational expectations 

about the simultaneous aptitude decisions of other agents and the future effects of these 

decisions on his payoff, an agent chooses his aptitude type. 

Each producer manufactures a homogeneous output.  Manufacturing entails two 

inputs, namely a natural resource and effective labor.  As, for example, in Heal and 

Dasgupta [1974] and Smith [1974], the natural resource and effective labor can substitute 

for each other; abundance of effective labor can compensate for scarcity of the natural 

resource, and vice versa.  I therefore make the standard assumption of a constant 

elasticity of substitution (CES) production function (as in Heal and Dasgupta [1974]).7  

Furthermore, for simplicity and without loss of generality, it is assumed that the elasticity 

of substitution in the CES function is infinite, i.e., the function is linear.  As will be 

explained in section 4.4, our results are qualitatively unchanged for almost any elasticity 

of substitution.  We have 

 

( , ) (1 )q ω χ αω α χ= + − ,                                                (1) 

 

where q is the amount of output that is manufactured by a producer, ω  and χ are the 

amounts of the natural resource and effective labor that are used and 0 1α< < .8

Each producer provides effective labor for his own manufacturing operations.  A 

producer has one unit of time available.  In period t, the amount of effective labor i
tχ  that 

a producer i can provide is a function of first, the time s ( [0,1]s∈ ) that the producer 

                                                           
7 The CES production function was introduced by Arrow, Chenery, Minhas and Solow [1961]. 
8 Our results would be qualitatively similar if the model incorporated physical capital.  For example, a 
producer could use some of his effective labor to manufacture physical capital (as in Lucas [1988]). 
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spends on manufacturing and second, the level of human capital  ― i.e., the level of 

professional know-how ― that the producer has.  It follows that 

i
tH

 

( , ) ( )i i
t ts H f s Hχ = i

t .                                                    (2) 

 

It is assumed that output is an increasing function of time at a non-increasing rate, i.e., 

 and .  The (weak) concavity of ( ) / 0f s s∂ ∂ > 2 2( ) / 0f s s∂ ∂ ≤ ( )f s  ensures that second 

order conditions are met and is thus necessary for the existence of an interior solution.   

As in Lucas [1988], a producer allocates his one unit of time between 

manufacturing and human capital accumulation.9  In period t, a producer randomly 

chooses to observe a producer that operated in the previous period t – 1.  The 

contemporary producer adopts all the know-how of the randomly selected producer from 

the previous period and also generates new human capital by improving upon these skills.  

The new human capital  that is generated by a producer i is a function of the time s 

( ) that the producer spends on human capital accumulation and the level of 

human capital 

i
tH∆

[0,1]s∈

1tH −  of the previous period producer that has been randomly selected for 

observation.  We have 

 

1( , ) ( )i
tt 1tH s H e s H− −∆ = .                                               (3) 

 

It is assumed that human capital accumulation is an increasing function of time at 

a non-increasing rate, i.e.,  and ( ) / 0e s s∂ ∂ > 2 2( ) / 0e s s∂ ∂ ≤ .  The (weak) concavity of 

 ensures that second-order conditions are met and is thus necessary for the existence 

of an interior solution.  The total level of human capital  of producer i is equal to 

( )e s
i
tH

1
i

t tH H− + ∆ , i.e., equal to the sum of the human capital that the producer adopts and the 

new human capital that he generates.  In period 1, producers adopt an initial stock of 

human capital .  0 0H >

                                                           
9 A predator, on the other hand, spends his entire unit of time on appropriation. 
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According to endogenous growth theory (Romer [1986], Lucas [1988]), an 

economy can grow consistently when the input that can be augmented ─ human capital in 

our model ─ exhibits non-diminishing marginal productivity in its accumulation and in 

manufacturing.  For this reason, in expression (3) human capital accumulation 

is linear in existing human capital 1( , )i
ttH s H −∆ 1tH − , and in expression (2) the amount of 

effective labor  is linear in a producer’s human capital .  Our results would 

be similar for other (non-linear) forms of non-diminishing marginal productivity of 

human capital. 

( , )i
t s Hχ i

t
i
tH

In each period t, the total amount of natural resources in the economy is Ω .  

Natural resources are renewable and do not become depleted in time; our results would 

also be similar with gradual depletion of resources.10  Natural resources are different from 

the other input to manufacturing ― effective labor ― in that they are not created by 

agents, but are instead granted by nature.  At the beginning of period t, natural resources 

have no owner; ownership titles are awarded to agents according to the rule of first 

possession, i.e., on a first come, first served basis.  As the law literature points out, this is 

usually the dominant method of establishing ownership of previously unowned goods or 

assets (Epstein [1979]).11  In this way, success in taking first possession of natural 

resources depends to a large extent on luck and coincidence ― some agents are randomly 

located closer to natural resources than others when they enter the game.12  Claiming 

ownership of natural resources through the rule of first possession requires no productive 

skills, and thus both producers and predators are able to take first possession of resources. 

In period t, the luck of agent i is denoted by i
tυ ; i

tυ  indicates the distance of the 

agent from natural resources, which is a random factor.   Then, the amount of natural 

resources that agent i manages to take first possession of is , i.e., a fraction 

of the economy’s total natural resources 

1

( / )
L

i j
t t

j

υ υ
=

Ω∑

Ω  that is equal to the ratio of his luck parameter 
                                                           
10 In practice, some natural resources ― such as arable land ― are renewable and may not become depleted 
through time.  Others ― such as oil ― may be gradually depleted. 
11 Other methods of allocating ownership titles to goods or assets that initially have no owner are the 
uniform allocation rule (equal distribution among all agents) and the lottery.  Our results would be similar 
if these methods, rather than the first possession rule, were used. 
12 For example, when European settlers first arrived at the New World after 1500, some colonies proved to 
be considerably richer in natural resource reserves than others (Acemoglu, Johnson and Robinson [2002]).   
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to the sum of the luck parameters of all agents in the population.13  For simplicity, it is 

assumed that all agents have the same degree of luck, i.e., i
tυ υ=  for all agents.  Our 

basic results would be qualitatively similar for any other distribution of luck parameters 

so long as predators attained first possession of a strictly positive quantity of natural 

resources.   

A producer utilizes the amount of natural resources of which he takes first 

possession in his manufacturing operations.  A predator, on the other hand, does not have 

the productive capabilities to transform natural resources into output.  He thus auctions 

any natural resources he takes first possession of, selling them to the producer that makes 

the highest bid; bids are in terms of a specified amount of output in the future.  For 

simplicity, I adopt the tie-breaking convention that in the case of a tie, a predator divides 

his natural resources equally among the highest bidders. 

In each period t, society establishes laws and institutions that fix the strength of 

property rights to output.  Stronger property rights institutions offer greater protection to 

agents that acquire output through their activities in the supply chain of production.  An 

agent can acquire output through his own manufacturing operations (producers) or 

through the sale of the natural resources of which he has taken first possession 

(predators).  The strength of property rights is , which denotes that each agent is 

guaranteed legal rights to a fraction  of the final output he possesses.  The law, on the 

other hand, does not offer protection to the remaining share 1

td

td

td−  of an agent’s final 

output, which is appropriated by predators.  An agent’s appropriable property is equally 

distributed among all predators.14  We have [0, ]td ∈ d  and 0 d 1< < ; the upper bound d  

is determined by technological constraints in the enforcement of property rights. 

Because of the very long-term nature of aptitude choices ― an agent starts 

developing his skills at the beginning of each period ― decisions about the legal system 

are made after agents have chosen their aptitude types.  In each period t the two groups 

― producers and predators ― engage in a political battle to impose self-serving rules for 

                                                           
13 Our results would be similar if agents could also exert an active effort in taking first possession of natural 
resources so long as taking first possession also depended on luck and coincidence.  The role of luck 
prevents the dissipation of reserve ownership gains by a race among agents (Johnson and Libecap [1982]).  
14 This is a standard assumption (Murphy, Shleifer and Vishny [1993], Grossman and Kim [2000]). 
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the strength of property rights .  The prevailing group chooses .  In this political 

contest strength lies in numbers.  Producers (predators) cooperatively determine  if the 

fraction of producers in the population is above (below) a threshold value 

td td

td

θ , i.e., if 
P

tθ θ≥  ( P
tθ θ< ), where 0 θ< <1.  This process is in the spirit of the social conflict 

literature (Acemoglu [2005, 2008], Acemoglu and Robinson [2006, 2008]), which 

stresses that an economy’s institutional structure is determined by the prevalent social 

group ― either the group of producers or predators in our model. 

As in Murphy, Shleifer and Vishny [1993] and Tornell and Lane [1999], each 

producer has the opportunity to drop out of the formal economy and operate in the 

shadow economy.  The output of the producer is then only a fraction  of the output 

that he would otherwise manufacture.  Shadow output, however, is immune from 

appropriation.  It is assumed that 

1b <

b d<  to allow for the existence of equilibria where 

producers stay in the formal economy.  For simplicity, I adopt the tie-breaking 

convention that when a producer is indifferent between operating in the formal and the 

shadow economy, he operates in the formal economy. 

We have a six-stage game: 

Stage 1: Period t starts.  Each agent chooses his aptitude type ─ producer or predator ─ 

and begins acquiring the skills relevant for his type.  Agents have the opportunity to take 

first possession of natural resources.   

Stage 2: The population sets up laws that determine the strength of property rights .  

Producers decide whether to operate in the formal or the shadow economy. 

td

Stage 3: Predators have the opportunity to sell their natural resources. 

Stage 4: Manufacturing of output takes place.  Producers compensate the predators from 

whom they purchased natural resources in stage 3. 

Stage 5: Predators appropriate a fraction 1 td−  of the output that each agent (producer or 

predator) possesses after his activities in stage 4.   

Stage 6: Period t ends.  Each agent exits the game and is replaced by a new agent.  The 

game goes back to stage 1 and repeats for period t + 1. 
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3. EQUILIBRIUM OF THE MODEL 

To solve for the subgame-perfect equilibrium, I proceed by backward induction.  

In stage 4, if a producer spends a time s on human capital accumulation, he utilizes his 

remaining time 1  for manufacturing.  In each period t the optimal time  that a 

producer spends on human capital accumulation is   

s− s

 

1arg max (1 )[1 ( )] arg max (1 )[1 ( )]t
s s

s f s e s H f s−= − + = − + e s .                  (4) 

 

The interior solution is given by  

 

(1 ) ( )[1 ( )] (1 ) 0f s e se s f s
s s

∂ − ∂
+ + −

∂ ∂
= .                                     (5) 

 

The amount of effective labor that a producer provides for his manufacturing is  

 

1 0(1 )[1 ( )] (1 )[1 ( )]i t
tt f s e s H f s e s Hχ −= − + = − + .                           (6) 

 

When a predator auctions an amount ψ  of the natural resource in stage 3, 

competition among producers drives the price of the resource to ψ ; all producers are 

willing to pay a price ψ  (in terms of output) to buy the natural resource.  The predator 

thus divides the amount of his natural resource equally among all producers.15  

Furthermore, in stage 1, because all agents (producers or predators) have the same degree 

of luck υ , the economy’s natural resources Ω  are equally distributed among agents in 

each period t; an agent takes first possession of a resources size / LΩ .  Producers use 

                                                           
15 When a predator auctions his natural resources (as in the model), he is able to capture the entire surplus 
that is created by his natural resources because producers bid against each other.  Our results would be 
qualitatively similar if producers were able to capture a strictly positive fraction of this surplus so long as 
predators were also in a position to capture a strictly positive fraction.  For example, we could assume that 
a predator had the opportunity to negotiate with only one producer, splitting the surplus µ  to 1 µ−   
( (0,1)µ ∈ ) over the disagreement point; if negotiations failed, the natural resources that were for sale 
would be lost.  Our conclusions would remain the same. 
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their resources in their manufacturing operations in stage 4, while predators auction their 

resources in stage 3. 

In stage 2, when the proportion of producers in the population is weakly higher 

than θ  ( P
tθ θ≥ ), producers prevail politically and cooperatively choose the strongest 

possible protection of property rights d , which maximizes producer wealth.  Similarly, 

when P
tθ θ< , predators prevail politically.  Predators expropriate producer output; also, a 

fraction  of each predator’s proceeds from selling his natural resources is 

appropriable.  Because, however, predators prey upon each other’s sales proceeds, 

internal appropriation within the group of predators does not affect a predator’s payoff; 

the amount that a predator expropriates from other predators is equal to the amount that is 

expropriated from him.  Thus predators choose the weakest protection of property rights 

that prevents producers from resorting to the shadow economy (in which case producer 

output would be immune from appropriation).  Predators cooperatively set the strength of 

property rights equal to b. 

1 td−

In stage 1, in period t, the expected payoff of a producer is equal to 

[ / (1 ) i
td L ]tα α χΩ + − .  The expected payoff of a predator is 

, i.e., the sum of the output that he 

appropriates and the output that he generates from selling the natural resources he has 

taken first possession of.  In a subgame-perfect equilibrium, no agent has an incentive to 

deviate from his aptitude choice given that the other agents do not deviate.  It follows that 

in stage 1 the equilibrium expected payoff of a producer is equal to the equilibrium 

expected payoff of a predator.  There are two subgame-perfect equilibria in the game.  

The proportion of producers in the population is 

(1 ) /(1 )[ / (1 ) ] /P P i
t t t td Lθ θ α α χ α− − Ω + − + Ω L

*P
tθ  in a producer-friendly equilibrium 

and  in a predator-friendly equilibrium.  We have **P
tθ

 

* (1 )
(1 )

P
t i

t

d d
L

αθ
α χ
Ω

= − −
−

,                                           (7a) 

** (1 )
(1 )

P
t i

t

b b
L

αθ
α χ
Ω

= − −
−

.                                           (7b) 
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In a producer-friendly (predator-friendly) equilibrium, producers (predators) prevail 

politically and set the strength of property rights equal to d  (equal to b) in stage 2.  A 

producer-friendly equilibrium exists in period t so long as *P
tθ θ≥ , i.e., so long as 

producers are in a position to choose the legal regime when their proportion in the 

population is *P
tθ .  A predator-friendly equilibrium exists so long as  **P

tθ θ< .  

There is a higher proportion of producers in the population in a producer-friendly 

than in a predator-friendly equilibrium, i.e., . The rational expectation of 

stronger property rights in a producer-friendly equilibrium (

* *P P
t tθ θ> *

d b> ) induces a larger 

number of agents to become producers in stage 1. 

 

Proposition 1: The proportion of producers in the population is higher in a producer-

friendly than in a predator-friendly equilibrium in all periods t +∈ , i.e., . * *P P
t tθ θ> *

 

Proof: The proof is in the appendix. 

 

In a period t, the expected payoff of an agent ─ producer or predator ─ is 

[ / (1 ) i
td L ]α α χΩ + −  in a producer-friendly and [ / (1 ) i

tb L ]α α χΩ + −  in a predator-

friendly equilibrium.16  Given that d b> , the expected payoff of an agent is higher in a 

producer-friendly equilibrium.  A producer-friendly equilibrium thus Pareto dominates a 

predator-friendly equilibrium.   

 

Proposition 2: A producer-friendly equilibrium Pareto dominates a predator-friendly 

equilibrium in all periods . t +∈

 

                                                           
16 In equilibrium, the payoff of each agent in the population is equal to the payoff of a producer.  
Otherwise, agents would have an incentive to deviate. 
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Intuitively, the skills of producers are more conducive to economic prosperity than the 

skills of predators.  The proportion of producers is higher in a producer-friendly than in a 

predator-friendly equilibrium ( ), which enhances social welfare. * *P P
t tθ θ> *

In a period t, the total amount of final output that is produced in the economy is 

 in a producer-friendly and  in a predator-friendly equilibrium.  We have *tY **tY

 

* [ (1 ) i
tY Ld

L
]t

α α χΩ
= + − ,                                             (8a) 

** [ (1 ) ]i
tY Lb

L t
α α χΩ

= + − .                                            (8b) 

 

The growth rate of total output from period t – 1 to period t is .  When the 

economy is in a predator-friendly (producer-friendly) equilibrium in period t – 1 and a 

producer-friendly (predator-friendly) equilibrium in period t, the growth rate of total 

output from t – 1 to t is (

1/t tY Y − −1

,R P
tg ,P R

tg ).  When the economy is in a producer-friendly 

(predator-friendly) in both periods t – 1 and t, the growth rate is ,P P
tg ( ).  ,R R

tg

 

4. FACTOR ENDOWMENTS, TALENT ALLOCATION AND INSTITUTIONS 

The possibility of two equilibria ─ a producer-friendly and a predator-friendly 

equilibrium ─ implies that agent expectations about the institutional regime may affect 

the allocation of talent between production and appropriation (proposition 1).  I will show 

in this section that the other fundamental causes of talent allocation are the economy’s 

factor endowments, namely human capital and natural resources.  Furthermore, in some 

phases of society’s development, factor endowments may determine the institutional 

regime; property rights institutions then constitute a by-product of factor endowments, 

rather than an independent developmental factor.  

 

4.1. Factor Endowments and Talent Allocation 

A greater total amount of natural resources Ω  leads to a lower proportion of 

producers and a higher proportion of predators in the population in both a producer-
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friendly and a predator-friendly equilibrium, i.e., * / 0P
tθ∂ ∂Ω <  and .**/ 0P

tθ∂ ∂Ω < 17  

Thus, for a given institutional regime, natural resources increase the extent of 

appropriation in the economy in all periods t. 

 

Proposition 3: An increase in the total amount of natural resources leads to a lower 

proportion of producers in the population in both a producer-friendly and a predator-

friendly equilibrium in all periods t +∈ , i.e., * / 0P
tθ∂ ∂Ω <  and **/ 0P

tθ∂ ∂Ω < . 

 

Proof: The proof is in the appendix. 

 

Intuitively, predators appropriate a fraction 1 td−  of the economy’s total output 

― the fraction of output that is not protected by property rights institutions.  In an 

economy without natural resources, a proportion  of total output is allocated to 

producers, while the remaining proportion 1

td

td−  is allocated to predators.  The presence 

of natural resources, however, changes the distribution of wealth.  A crucial difference 

between natural resources and the other input ― effective labor ― is that natural 

resources are granted by nature, instead of being created by agents.  Natural resources 

have no owner at the beginning of a period t, and ownership titles are assigned to agents 

according to the rule of first possession, i.e., on a first come, first served basis. No 

productive skills whatsoever are necessary for claiming ownership of natural resources 

through the rule of first possession, which depends to a large extent on luck and 

coincidence; both producers and predators are able to take first possession of resources. 

For this reason, in addition to appropriating a fraction 1 td−  of the economy’s 

output, ― in which output the economy’s inputs (including natural resources) are already 

embedded, ― predators can also earn a supplemental payoff by taking first possession of 

a strictly positive quantity of natural resources and by selling these resources to 

producers.  It follows that the existence of natural resources shifts the distribution of the 

economy’s wealth toward predators.  The proportion of the economy’s total output that is 

                                                           
17 Supra note 5. 
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allocated to predators is higher than the appropriable fraction of output 1  because 

predators also earn an extra payoff by taking first possession of a strictly positive quantity 

of natural resources.  A greater amount of natural resources encourages more agents to 

become predators, rather than producers. 

td−

In period t, a higher level of human capital  that can be adopted 

from the previous period t – 1 (through the observation of an agent that operated in t – 1) 

leads to a higher proportion of producers and a lower proportion of predators in the 

economy in both a producer-friendly and a predator-friendly equilibrium.  In particular, 

in all periods t, the proportion of producers in the population is increasing in the 

economy’s initial level of human capital , i.e., 

1
0[1 ( )]te s H−+

0H 0* / 0P
t Hθ∂ ∂ >  and .       0**/ 0P

t Hθ∂ ∂ >

 

Proposition 4: An increase in society’s initial stock of human capital leads to a higher 

proportion of producers in the population in both a producer-friendly and a predator-

friendly equilibrium in all periods t +∈ , i.e., 0* / 0P
t Hθ∂ ∂ >  and 0**/ 0P

t Hθ∂ ∂ > . 

 

Proof: The proof is in the appendix. 

 

A larger initial stock of human capital  translates into a larger stock of human 

capital  in any period t.  This implies that the manufacturing of output 

becomes more human-capital-intensive (or more effective-labor-intensive) and less 

natural-resource-intensive.  The shift in the distribution of wealth toward predators that is 

caused by natural resources is thus less pronounced.  This encourages more agents to 

become producers, rather than predators, leading to a more favorable allocation of talent 

in the economy.   

0H

0[1 ( )]te s H+

Furthermore, because human capital accumulates through time, the proportion of 

producers in the population is increasing in time in both a producer-friendly and a 

predator-friendly equilibrium, i.e., * / 0P
t tθ∂ ∂ >  and **/ 0P

t tθ∂ ∂ > .  As t becomes 

higher, a larger stock of human capital can be adopted from the previous period t – 1, 

which encourages more agents to become producers, rather than predators.   

 18



 

Proposition 5: The proportion of producers in the population is increasing in time in both 

a producer-friendly and a predator-friendly equilibrium, i.e.,  and 

. 

* / 0P
t tθ∂ ∂ >

**/ 0P
t tθ∂ ∂ >

 

Proof: The proof is in the appendix. 

 

As human capital accumulates through time, the natural resource (whose quantity 

remains constant) continuously becomes a less important input to the manufacturing of 

output relative to human capital (or relative to effective labor).18  Thus the advantage that 

natural resource wealth gives to predators becomes less pronounced through time and 

more agents are induced to become producers, rather than predators.  As time approaches 

infinity, the proportion of producers in the population tends to d  in a producer-friendly 

and b in a predator-friendly equilibrium, i.e., lim *P
tt

dθ
→∞

=  and . lim **P
tt

bθ
→∞

=

 

4.2. Factor Endowments and Property Rights Institutions 

When both equilibria ─ producer-friendly and predator-friendly ─ exist, selection 

of an institutional regime is random and depends on agent expectations.  In some phases 

of society’s development, however, only one equilibrium may exist; factor endowments 

― i.e., the level of human capital relative to the amount of natural resources ― may 

preclude the existence of the other equilibrium.  Then, the institutional regime is 

determined in a non-random manner by the economy’s factor endowments.  

In particular, a producer-friendly equilibrium does not exist when t T< , i.e., in 

the early periods of society’s development; only a predator-friendly equilibrium can be 

                                                           
18 Proposition 5 would be even more pronounced if there was gradual depletion of natural resources in time.  

 19



reached in these early periods.19  Furthermore, only a producer-friendly equilibrium 

exists when t T≥ , i.e., in the late periods.20  We have 

 

0

(1 )[ ]
(1 ) (1 ) ( )

[1 ( )]

dln
L f s H dT

ln e s

α
α θ

− Ω
− − −

=
+

,                                     (9a) 

0

(1 )[ ]
(1 ) (1 ) ( )

[1 ( )]

bln
L f s H bT

ln e s

α
α θ

− Ω
− − −

=
+

.                                     (9b) 

 

Given that parameter t is always a positive integer ( t +∈ ), we have an interior solution 

for parameters T  and T  when expressions (9a) and (9b) are strictly higher than 1, i.e., 

when 0(1 ) /[ (1 ) (1 ) ( )] 1 ( )d L f s H d eα α θ− Ω − − − > + s  and 

0(1 ) /[ (1 ) (1 ) ( )] 1 ( )b L f s H b e sα α θ− Ω − − − > +  respectively.  I will first examine the 

interior solution and will then discuss possible corner solutions.   

When t T< , we have *P
tθ θ< ; the number of producers would not be sufficiently 

large for producers to prevail politically even if agents expected strong property rights 

protection.  In these early periods, the economy has not yet accumulated a large amount 

of human capital; production of output is too natural-resource-intensive ― which 

disproportionately shifts the distribution of wealth toward predators ― for producers to 

attain critical mass and prevail politically.  When t T≥ , on the other hand, we have 

**P
tθ θ≥ ; the number of predators would be insufficient for predators to prevail 

politically even if agents expected weak property rights protection.  In these late periods, 

the economy has accumulated a large amount of human capital, and thus the natural 

resource accounts for a small fraction of output production.  The shift in the distribution 

of wealth toward predators that is caused by natural resources becomes insignificant and 
                                                           
19 A producer-friendly equilibrium does not exist in period t when *P

tθ θ< , i.e., when producers are unable 
to choose the legal regime when their proportion in the population is *P

tθ . 
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a predator-friendly equilibrium does not exist.  Finally, when T t T≤ < , both a producer-

friendly and a predator-friendly equilibrium exist.21

 

Proposition 6: An economy can only have weak property rights institutions ( ) in 

an early period 

td b=

t T< .  An economy can only have strong property rights institutions 

( td d= ) in a late period t T≥ .  An economy can have either weak or strong property 

rights institutions in an intermediate period T t T≤ < . 

 

Thus property rights institutions are determined by factor endowments ― and do 

not constitute an independent parameter ― in the early and late phases of an economy’s 

development.  When t T< , the low level of human capital (relative to the amount of 

natural resources) always leads to weak institutions ( td b= ).  When t T≥ , the high level 

of human capital always leads to strong institutions ( td d= ).  In intermediate periods 

(T t T≤ < ), on the other hand, agent expectations can lead to either strong or weak 

institutions.  However, even in intermediate periods, the allocation of society’s talent 

between production and appropriation is determined not by institutions alone but also by 

factor endowments (propositions 3, 4, 5). 

Given that parameter t is always a positive integer ( ), when t +∈

0(1 ) /[ (1 ) (1 ) ( )] 1 ( )d L f s H d eα α θ− Ω − − − ≤ + s  or 

0(1 ) /[ (1 ) (1 ) ( )] 1 ( )b L f s H b e sα α θ− Ω − − − ≤ + , we have a corner solution for   T  or T , 

or both.  In particular, there are four corner solutions. 

 

(a) When b θ≤ < d  and 0(1 ) /[ (1 ) (1 ) ( )] 1 ( )d L f s H d eα α θ− Ω − − − > + s , there exists an 

interior solution for parameter T  only.  The economy always reaches a predator-friendly 

equilibrium in the early phase of development ( t T< ) and can reach either a predator-

                                                                                                                                                                             
20 A predator-friendly equilibrium does not exist in period t when **P

tθ θ≥
**P

tθ
, i.e., when producers are able 

to choose the legal regime even when their proportion in the population is . 
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friendly or a producer-friendly equilibrium afterwards ( t T≥ ).  Thus institutions are 

shaped by factor endowments in the early phase of development ( t T< ) and constitute an 

independent parameter afterwards ( t T≥ ). 

(b) There exists an interior solution only for parameter T  when b dθ < <  and 

0 0(1 ) /[ (1 ) (1 ) ( )] 1 ( ) (1 ) /[ (1 ) (1 ) ( )].d L f s H d e s b L f s H bα α θ α α− Ω − − − ≤ + < − Ω − − −θ  

Then, the economy always reaches a producer-friendly equilibrium in the late phase of 

development ( t T≥ ) and can reach either a producer-friendly or a predator-friendly 

equilibrium before ( t T< ).  It follows that institutions are shaped by factor endowments 

in the late phase of development ( t T≥ ) and constitute an independent parameter before 

( t T< ). 

(c) Both parameters T  and T  have no interior solutions when b θ≤ < d  and   

0(1 ) /[ (1 ) (1 ) ( )] 1 ( )d L f s H d e sα α θ− Ω − − − ≤ + .  The economy can reach either a 

producer-friendly or a predator-friendly equilibrium in any period t .  Thus 

institutions constitute an independent parameter in all periods 

+∈

t +∈ . 

(d) Both parameters T  and T  have no interior solutions when b dθ < <  and 

0(1 ) /[ (1 ) (1 ) ( )] 1 ( )b L f s H b e sα α θ− Ω − − − ≤ + .  The economy always reaches a 

producer-friendly equilibrium in any period t +∈ .  Thus institutions are determined by 

factor endowments in all periods  t +∈ .22

 

In these corner solutions, the shift in the distribution of wealth toward predators 

that is caused by the presence of natural resources may not be sufficiently pronounced to 

preclude the existence of a producer-friendly equilibrium in the early phase of 

development, or the existence of a predator-friendly equilibrium in the late phase of 

development, or both. 

 
                                                                                                                                                                             
21 The existence of an interior solution for T  implies that b b θ> 0− >T T . .   When , we have θ>
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4.3. Infinitely-Lived Agents 

In the basic model agents live for one period only, after which they exit the game 

and are replaced by new agents.  At the beginning of each period, natural resources have 

no owner because their previous owners have exited the game; they are thus allocated 

among contemporary agents according to the rule of first possession.  Our results would 

be qualitatively similar if each agent was infinitely-lived and thus able maintain 

possession of his natural resources for the entire game.  Then, taking first possession of 

natural resources could only take place at the beginning of the game (when resources 

have no owner), rather than at the beginning of each period.  Given that natural resources 

are renewable, an amount of the natural resource would have a yield in every period.  

Then, in each period, a predator could auction his natural resource yield of the period.  In 

this extension of the model, an agent would choose his aptitude type ― producer or 

predator ― in each period, and the aptitude type would last for one period only.  

Our results would be qualitatively similar to the basic model.  In particular, both 

producers and predators would be able to take first possession of natural resources at the 

beginning of the game.  Then, whenever an agent chose to become a predator in a period 

t, he would earn an extra income from selling his natural resource yield in addition to his 

appropriation income.  In the same way as in the basic model, the existence of natural 

resources would shift the distribution of the economy’s wealth toward predators; a lower 

, a higher  or a higher t would lead to a shift of talent toward production.  

Furthermore, similarly to section 4.2., institutions would be shaped by factor endowments 

in some phases of development, while they would be an independent parameter in others. 

Ω 0H

 

4.4. Other CES Production Functions 

For simplicity, the basic model adopts a CES function with an infinite elasticity of 

substitution between the natural resource and effective labor ― i.e., a linear function ― 

in the manufacturing of output.  It is straightforward to see that our results remain 

qualitatively unchanged for any CES function (with the exception of functions where the 

                                                                                                                                                                             
22 Furthermore, when d θ< , the extraordinarily low level of d

+∈ +∈

 ― i.e., of the technology of property rights 
protection relative to the technology of predation ― precludes the existence of a producer-friendly 
equilibrium in any  t .  Then, the economy reaches a predator-friendly equilibrium in all t . 
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elasticity of substitution is one).  Let us assume that the manufacturing of output entails a 

general CES function 1/[ (1 ) ]ρ ρ ραω α χ+ − , where ( ,1]ρ ∈ −∞  and the elasticity of 

substitution is 1/(1 )ρ− .  In period t, the total amount of output that predators receive 

from selling their natural resources is 

1/ 1/{[ ( /( )) (1 ) ] [ ( / ) (1 ) ] }P P i i
t t t tL L Lρ ρρ ρ ρθ α θ α χ α α χΩ + − − Ω + − ρ

i
t

.  Total output in the 

economy is 1/{[ ( /( )) (1 ) ]P P
t tL L ρρ ρθ α θ α χΩ + − .  The ratio of predators’ proceeds from 

selling natural resources to total output is 

1/1 {[ ( / ) (1 ) ] /[ ( /( )) (1 ) ]}i P
t t tL Lρ iρρ ρα α χ α θ α χ− Ω + − Ω + − ρ , which is decreasing in i

tχ  

and increasing in  for all Ω 0ρ ≠ .  The only exception is the CES function where 0ρ = , 

i.e., the Cobb-Douglas function.23

It follows that for 0ρ ≠  and for a given allocation of talent, when the economy’s 

natural resources Ω  become smaller or the initial stock of human capital  becomes 

larger or t becomes higher (and more human capital is accumulated), predators’ proceeds 

from selling natural resources account for a smaller fraction of wealth in the economy.  

Because, as in the basic model, natural resources shift the distribution of wealth toward 

predators, a lower , a higher  or a higher t leads to a shift of talent towards 

production and away from appropriation.  Furthermore, similarly to the basic model, 

institutions may be determined by factor endowments in some phases of development, 

while they may be an independent parameter in others. 

0H

Ω 0H

 

5. FACTOR ENDOWMENTS AND OUTPUT 

In period t, the total amount of the final good  that is produced in the economy 

is  (expressions (8a, 8b)).  It is straightforward to 

see that in both a producer-friendly and a predator-friendly equilibrium, total output  is 

increasing in the existing stock of human capital 

tY

0[ / (1 ) (1 )[1 ( )] ]t
tLd L f s e s Hα αΩ + − − +

tY

1tH −   (where 1
1 0[1 ( )]t

tH e s −
− = + H

                                                          

) that 

can be adopted from the previous period t – 1 ― i.e., in  and in t.  In addition to 0H

 
23 In the CES function where ρ = 0 (Cobb-Douglas function), the ratio of predators’ proceeds from selling 
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improving productivity in manufacturing, an increase in human capital leads to an overall 

shift of talent towards production.  

Furthermore, a greater amount of natural resources raises the total level of output 

 in both a producer-friendly and a predator-friendly equilibrium in all periods t , i.e., 

we have 

tY

 

* 0tY dα∂
= >

∂Ω
,                                                    (10a) 

** 0tY bα∂
= >

∂Ω
.                                                   (10b) 

 

When the stock of natural resources Ω  is larger, more natural resources can be used in 

the production of output, but there is also a shift of talent away from production and 

toward appropriation (proposition 3).  Overall, despite their unfavorable side effects, 

natural resources increase total output and enhance agent payoff in all periods t .24   

In particular, a larger stock of natural resources Ω  leads to a higher payoff for 

each producer ( ) by increasing the amount of 

natural resources he can take first possession of.  At the same time, because in both a 

producer-friendly and a predator-friendly equilibrium the proportion  of a producer’s 

output that is protected from appropriation is determined by society’s property rights 

institutions, the larger number of predators that stems from more natural resources has no 

effect on each producer’s payoff.  Furthermore, given that in equilibrium the expected 

payoffs of all agents ― producers and predators ― are equal, a larger stock of natural 

resources raises the expected payoff of each agent in the economy and the total amount of 

output  in both a producer-friendly and a predator-friendly equilibrium.

0[ / (1 ) (1 )[1 ( )] ]t
td L f s e s Hα αΩ + − − +

td

tY 25

                                                                                                                                                                             
i
tnatural resources to total output does not depend on χ  or Ω . 

24 In a different vein, an unfavorable effect of a greater amount of natural resources is that they may 
prolong the initial developmental phase where a producer-friendly equilibrium does not exist and delay the 
final phase where a predator-friendly equilibrium does not exist, i.e., / 0T∂ ∂Ω >  and / 0T∂ ∂Ω > . 
25 It is straightforward to see that a greater amount of natural resources reduces the rate of economic 
growth, i.e.,  ( ).  When the non-growing sector (natural resources) accounts for a 
larger fraction of economic activity, the growth rate of total output decreases.  This effect, however, 

, / 0i j
tg∂ ∂Ω < , { , }i j P R∈
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Proposition 7: An increase in the amount of natural resources Ω  leads to a higher total 

output in both a producer-friendly and a predator-friendly equilibrium in all periods 

, i.e.,  and . t +∈ * / 0tY∂ ∂Ω > **/ 0tY∂ ∂Ω >

 

Natural resources are thus a blessing, rather than a curse, for an economy.  In both 

equilibria, the existence of an institutional framework limits the proportion of an agent’s 

output that can be expropriated by predators.  Thus the shift of talent toward 

appropriation that is caused by an increase in the amount of natural resources is not so 

drastic to outweigh the benefits of having more natural resources available for 

production.26   

For any given institutional regimes, the growth rate of total output is increasing in 

time, i.e.,  ( ).  Furthermore, the growth rate of each agent’s 

expected payoff is equal to the growth rate of total output. 

, / 0i j
tg t∂ ∂ > , { ,i j P R∈ }

 

Proposition 8: For any given institutional regimes, the growth rate of the economy’s 

total output is increasing in time, i.e., , / 0i j
tg t∂ ∂ >  ( , { ,i j P R}∈ ). 

 

Proof: The proof is in the appendix. 

 

Intuitively, the production of output exhibits growth through time because human 

capital accumulates.  The amount of the natural resource, on the other hand, remains in 

fixed supply.  As time progresses, human capital (and thus effective labor) accounts for 

an increasingly larger fraction of the production of output.  It follows that the growth rate 

of the economy’s total output accelerates through time because the growing input ─ i.e., 

effective labor ─ continuously accounts for a higher proportion of economic activity.  As 

                                                                                                                                                                             
2 , / 0i j

tg t∂ ∂Ω∂ > , { , }P Rdiminishes through time (  for i j∈ ), and overall, a greater amount of natural 
resources always raises total output and expected agent payoff in all periods . t
26 In most of the theoretical literature on the natural resource curse (Tornell and Lane [1999], Torvik 
[2002], Robinson, Torvik and Verdier [2006]), on the other hand, a greater amount of natural resources 
lowers total output in the economy.  Robinson, Torvik and Verdier [2006], however, point out that 
institutions play an important role in determining the overall effect of natural resources on the economy. 
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time approaches infinity, we have , , ,lim lim ( )P P R R
t tt t

g g
→∞ →∞

= = e s

,lim ( / )[1 ( )] 1R P
tt

g d b e s
→∞

= + −  and ,lim ( / )[1 ( )] 1P R
tt

g b d e s
→∞

= + − . 

According to proposition 6, in an interior solution, in the early and late phases of 

development only a predator-friendly and a producer-friendly equilibrium respectively 

may exist.  Thus if the early and late phase of development are not far apart, ─ i.e., if the 

difference between T  and T  is not very large, ─ there may be a pronounced economic 

take-off ─ a discontinuous jump in the level of output ─ as society moves from the early 

to the late phase of development and a drastic institutional improvement occurs.  This is a 

one-time event that cannot be repeated.27  Moreover, because in the intermediate phases 

both equilibria ― producer-friendly and predator-friendly ― are possible, an economy 

may experience pronounced fluctuations in its output and institutions in these phases.28

Overall, the model focuses more on the level, rather than the growth, effects of 

society’s institutions and talent allocation.  Our main objective is to bring out the link 

between factor endowments, institutions and talent allocation, instead of examining 

potential effects on economic growth.  In particular, in the analysis, stronger property 

rights institutions and a more favorable allocation of talent have a level, rather than a 

growth, effect on the economy; they increase the level of output that is distributed among 

agents.  The rate of long-run economic growth, however, is not affected; for example, we 

have , ,P P R
t tg g= R

                                                          

 (expression (A10)).  In the model, human capital accumulation ― the 

driver of economic growth ― is independent of the size of (i.e., the number of producers 

in) an economy.  A large country does not grow faster than a small country.  The 

irrelevance of country size is a feature of several growth models that focus on the role 

human capital― for example, of Lucas [1988].29  Murphy, Shleifer and Vishny [1991] 

and Ehrlich and Lui [1999], on the other hand, examine mechanisms through which 

property rights institutions and talent allocation may affect economic growth. 
 

27 For instance, several newly-industrializing countries exhibit extraordinarily high growth rates in the early 
stages of industrialization (Ray [1998]).  These growth rates, however, are often temporary and decrease as 
industrialization matures.  Our analysis interprets high growth rates at the onset of industrialization as a 
level effect (rather than a sustainable growth effect) that stems from a one-time institutional improvement.  
28 Lucas [1988], for example, notes that newly-industrializing countries often exhibit sudden and large 
output fluctuations that stem from political disruption.  Furthermore, Polity’s institutional scores for newly-
industrializing countries often exhibit pronounced fluctuations through time (CIDCM [2003]). 
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6. EMPIRICAL IMPLICATIONS 

The analysis brings out empirical implications that are insufficiently understood 

in existing economic theory.  In the model, a larger stock of human capital and a smaller 

amount of natural resources lead to a shift of talent away from appropriation and towards 

production.  This is consistent with the empirical findings of Glaeser and Saks [2006] that 

higher initial levels of education are associated with less subsequent corruption in an 

economy; this may suggest that education mitigates corruption, as our analysis would 

predict.  Furthermore, the empirical findings of Treisman [2000] show that a smaller 

stock of natural resources is associated with less corruption.30

In our analysis, the ratio of natural-resource-based output to total output declines 

over time (as a country develops), which is consistent with the empirical findings of 

Chenery and Syrquin [1975].  Moreover, in the model, society’s allocation of talent 

continuously becomes more favorable over time, shifting towards production and away 

from appropriation.  This implication has not been tested formally in the empirical 

literature yet.  Despite the lack of formal studies, however, this implication is supported 

by ample historical evidence; appropriation tends to be more intense in pre-industrial or 

newly-industrializing economies than in developed economies (Smith [1776], North 

[1981]).  Furthermore, a proxy for the extent of appropriation may be the homicide rate in 

a country, which is associated with appropriation.  As Table 1 shows, in the very long 

run, the homicide rate tends to continuously decline over time.  

 In the model, in an interior solution, society has weak (strong) property rights 

institutions in the early (late) phases of development where the level of human capital is 

low (high).  It may have either type of institutions in the intermediate phases.  This is 

consistent with the empirical findings of Glaeser, La Porta, Lopez-de-Silanes and Shleifer 

[2004] that nearly all countries with low (high) initial levels of education subsequently 

establish weak (strong) institutions.  The situation is mixed among countries with 

moderate initial levels of education, which may subsequently establish either weak or 

                                                                                                                                                                             
29 However, in other models (e.g., Romer [1986]), a country’s size affects the rate of economic growth. 
30 In addition, the result that the quality of property rights institutions is associated with the economy’s 
level of output is consistent with the empirical findings of Acemoglu, Johnson and Robinson [2001, 2002]. 

 28



strong institutions.31  Furthermore, according to the empirical results of Barro [1999] and 

Glaeser, Ponzetto and Shleifer [2007], initial schooling strongly predicts the degree of 

subsequent democratization. 

The model also suggests that in the very long run (abstracting from technological 

cycles, business cycles, wars, etc), a society’s rate of economic growth increases in time; 

a developed economy, for example, tends to exhibit a higher growth rate than a pre-

industrial economy.32  This implication is consistent with the empirical findings of 

Maddison [2003], who estimates output growth rates in several countries from 1000 AC 

to 2001 AC and shows that in the very long run, growth rates tend to be increasing in 

time.33  The model also interprets the extraordinarily high growth rates that some newly-

industrialized countries may temporarily exhibit in the early stages of industrialization 

(Ray [1998]) as a level effect that stems from a one-time institutional improvement. 

 

7. CONCLUSION 

The argument that factor endowments ― human and natural ― may be important 

determinants of society’s talent allocation and property rights institutions is common in 

informal discussions, but has received little attention in formal economic theory.  This 

paper has formulated a simple theoretical framework to examine the factor endowments 

view of development and its link to the institutional view.  The analysis demonstrates that 

the institutional and factor endowment views can be interpreted as complementary 

arguments, each being relevant to different periods of a society’s development.   

It is shown that a larger stock of human capital and a smaller amount of natural 

resources cause a shift of talent toward production and away from appropriation.  As 

human capital accumulates through time, there is a continuously more constructive 

allocation of talent.  Furthermore, in the early and late phases of development, property 

rights institutions may be determined by factor endowments; an especially low (high) 

level of human capital relative to the amount of natural resources always leads to weak 
                                                           
31 According to the empirical results of Acemoglu, Johnson, Robinson and Yared [2005], on the other hand, 
there is no causal relationship between education and democratic institutions. 
32 Romer [1986] also notes that the rate of economic growth may be increasing in time. 
33 In Western Europe, for example, the annual growth rate of GDP per capita in percentage terms is 0.13 
from 1000 to 1500, 0.14 from 1500 to 1829, 0.98 from 1820 to 1870, 1.33 from 1870 to 1913, 0.76 from 
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(strong) institutions.  In the intermediate phase, however, institutions constitute an 

independent parameter and multiple institutional equilibria can exist. 

Society’s talent allocation and institutions are very complex features and are 

likely to have several different causes.  In this paper, I analyze one commonly discussed 

explanation ― factor endowments ― and explore its role in the evolution of a society’s 

allocation of its talent pool and its institutions. 
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By differentiating with respect to time, we have 
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 England Netherlands 

and Belgium 
Scandinavia Germany 

and 
Switzerland 

Italy 

13th and 14th 
c. 

23.0 47.0 n.a. 37.0 56.0 

15th c. n.a. 45.0 46.0 16.0 73.0 
16th c. 7.0 25.0 21.0 11.0 47.0 
17th c. 5.0 7.5 18.0 7.0 32.0 
18th c. 1.5 5.5 1.9 7.5 10.5 
19th c. 1.7 1.6 1.1 2.8 12.6 
1900-1994 0.8 1.2 0.8 1.3 2.3 
 
Table 1: Homicides per 100,000 people. 
 
Source: Levitt and Dubner [2005]. 
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