
Chapter 4
Abundant Resource Endowments,
Institutions and Economic Growth: A
Theoretical Framework and Validation
Using China’s Provincial Data

Gu Jinghong

Abstract What is the significance of abundant natural resources to the economic
development of a country? In this study, we explain the effects of institutions on the
economic growth patterns of resource-rich countries theoretically from a
macrodynamic perspective by explicitly introducing a capital accumulation and
institutions approach to the Big Push model. Our analysis results clarify that two
natural-resource-owning countries implementing different institutions converge on
two different steady states (high and low). Furthermore, we validate the relationship
between the extent of natural resource endowment, the quality of institutions and
economic growth using China’s provincial data. The results suggest that the resource
curse is present in China’s provincial data; however, it is possible to convert natural
resources from a curse to a grace by improving the quality of institutions.

Keywords Resource endowment · Institutional quality · Rent-seeking · Economic
growth · Resource curse

4.1 Introduction

What is the significance of abundant natural resources to the economic development
of a country? Ascher (1999) highlights that abundant natural resources are poten-
tially useful for developing a country’s economy. This is because countries rich in
natural resources such as oil and minerals can raise their growth potential by
investing resource rents into the accumulation of physical and human capital.

However, the economies of developing countries that actually possess abundant
natural resources have a tendency to fall into low growth and expanding poverty. In
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an analysis based on data from 95 developing countries, Sachs and Warner (1995)
find that countries with high rates of natural resource exports in their GDPs have low
economic growth rates. Ross (1999) shows that countries with high rates of mineral
resource exports in their GDPs tend to have expanding poverty. The relationship
between abundant natural resources and the slowdown of growth and the expansion
of poverty was termed ‘resource curse’ in the late 1990s. The term resource curse has
in recent years become synonymous with the economic decline that occurred since
the development of natural resources such as minerals and oil began in Nigeria and
sub-Saharan African countries.

However, this is not to say the resource curse phenomenon applies to all resource-
endowed countries. Countries such as Botswana, Norway, Australia and Canada
possess abundant natural resources while achieving high economic growth. In
particular, the diamond industry in Botswana boasts the second-largest output in
the world, accounting for approximately 20% of GDP and approximately 30% of
government revenue, while the country’s average economic growth rate is approx-
imately 9% over the past 30 years, one of the highest rates of economic growth in the
world. Thus, why do differences occur in the economic growth patterns of countries
with abundant natural resources? In this study, we explain the reason theoretically
from a macrodynamic viewpoint and verify this using China’s provincial data.

Many researchers debate the hypotheses surrounding the paradox of possessing
abundant natural resources and economic development. There are broadly two
theory systems that prove that levels of output decline in resource-rich countries.
One is Dutch disease theory developed by Sachs and Warner (1999) and Gylfason
et al. (1999). Dutch disease theory intends to provide a theoretical explanation that a
resource boom has the effect of reducing production in the industrial sector, further
reducing economic growth. Sachs and Warner (1999) explain the characteristic that
countries, believing industrialisation based on abundant natural resources to be
possible, conversely experience delayed industrialisation using the Big Push
model advocated by Murphy et al. (1989). The model is a one-factor model with
natural resources, two industrial sectors that can change from constant-yield tech-
nology to increasing-yield technology and labour. The Dush disease theory clarifies
that the continuous expansion of the resource sector reduces labour input into the
industrial sector, resulting in the failure of technology to change and so delaying
industrialisation. Gylfason et al. (1999) analyse the effects of abundant resource
endowments on production levels, assuming that learning effects from experience
occur only in the industrial sector. Their results show that increases in supply
capacity through the discovery and development of resources diminish the industrial
sector, but the stagnation of industry, which has large external effects on other
industries, reduces the production level.

Another theory that explains the phenomenon of the negative effects of abundant
natural resource endowments on economic development is rent-seeking theory
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proposed by Torvik (2002).1 Rent-seeking theory seeks to explain theoretically that
the reason an economy with abundant natural resources is inefficient is due to the
opportunity costs created by the improper allocation of resources by the government
and the pursuit of resource rent. Torvik (2002) argues that the possession of
abundant natural resources reduces levels of production and welfare. To show this,
his analysis relies on the Big Push model, in which the industrial sector uses constant
and increasing-yield technologies. He shows that, because income from rent-seeking
activities in resource-rich countries is high, economic actors do not adopt yield-
increasing technologies and instead carry out rent-seeking activities, and conse-
quently, production and welfare levels deteriorate.

In both of the above studies, the possession of abundant natural resources leads to
a decrease in the level of production and a deterioration in welfare. However, this
phenomenon does not apply to resource-rich countries like Botswana, Canada and so
on. Acemoglu et al. (2003) indicate that the difference in the patterns of economic
development in resource-rich countries is due to the differing institutions. Robinson
et al. (2006) focus on the relationship between institutions and the resource curse.
They define a ‘good institution’ as an environment of institutions with a high-quality
bureaucracy and low corruption surrounding the allocation of natural resources, and
show that abundant natural resources will lead to increased national income with
good institutions, but will cause national income to fall with bad institutions.

Mehlum et al. (2006) introduce the concept of rent-seeking to the Big Push model
and analyse the effects of institutions on the resource curse phenomenon. They
construct a model that allows economic agents to choose between rent-seeking
activities for resource rents or to adopt yield-increasing technologies. In addition,
Mehlum et al. (2006) define institutions by the extent to which they prevent
rent-seeking. The analysis results show that under institutions with a low degree of
rent-seeking prevention, there is a non-productive equilibrium (agents perform rent-
seeking activities), while under institutions with a high degree of rent-seeking
prevention, there is a productive equilibrium (agents do not perform rent-seeking
activities). Furthermore, Mehlum et al. (2006) also present a discussion of the
relationship between good institutions and abundant resource endowments. They
take the view that achieving a productive equilibrium requires institutions in which
the degree of rent-seeking prevention increases with the abundance of natural
resources.2

In this way, existing theoretical studies show that the implementation of good
institutions enables economies with natural resources to avoid the resource curse.
However, the static context of the above literature does not discuss the relationship

1Rent-seeking is an action in which an economic agent acts to change their working environment to
their own benefit at the expense of others by working with governments and bureaucrats. Resource
rents in this case refer to the excess profit remaining after subtracting the cost of extraction and
processing from the final price of the natural resource.
2Kolstad (2009) classifies the institutions defined by Mehlum et al. (2006) as private sector
institutions and those defined by Robinson et al. (2006) as public sector institutions.
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between abundant natural resource endowments, institutions and economic growth
from a long-term perspective.

In this study, we therefore create a dynamic model that can reveal the character-
istics by which resource-rich countries follow different growth paths by
implementing different institutions. We define institutions by the extent to which
they prevent rent-seeking in the model. Specifically, by explicitly introducing a
capital accumulation and institutions approach to the Big Push model, we explain
the effects of institutions on the economic growth patterns of resource-rich countries
theoretically from a macrodynamic perspective and validate it using Chinese
province-level panel data. Our analysis results clarify that two natural-resource-
owning countries implementing different institutions converge on two different
steady states (high and low). In the data analysis, we obtain the empirical result
that China has a resource curse, but that by improving the quality of institutions, the
government can convert these abundant natural resources from a curse to a grace.

The rest of this chapter proceeds as follows. Section 4.2 establishes the model,
while Sect 4.3 considers the economic equilibrium. Then, Sect. 4.4 investigates the
relationship between resource ownership, institutions and economic growth using
province-level data in China. Lastly, Sect. 4.5 discusses the conclusions and future
research topics.

4.2 Setup of the Model

We perform the analysis using a generational overlap model in which households
live for two periods (young and old). Actors born in period t are termed the tth
generation. We assume that each generation consists of unskilled and skilled
workers, which we can express respectively using a continuous index from 0 to
1. Unskilled workers own only one unit of labour in their young period, and supply it
inelastically to intermediate goods companies to obtain wages. Skilled workers have
one unit of time in their young period, and may choose to use this for rent-seeking
activities for resource rents or for innovation activities. We refer to skilled workers
who carry out rent-seeking for resource rents grabbers and those who perform
innovation as entrepreneurs. In addition, the economy consists of a resources sector,
a production sector and households.

4.2.1 The Resources Sector

In the resources sector, we assume that only resource rent R is generated in each
period. Resource rent R represents the amount of finished goods that can be procured
from the international market from the export of resources. The costs of extracting
and processing natural resources are abstracted to simplify the discussion. In addi-
tion, skilled workers have the opportunity to perform rent-seeking for resource rents,
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and the results depend on the institutions. In line with Mehlum et al. (2006), we
define institutions by the extent to which they prevent rent-seeking. Expressing the
quality of institutions as parameter v 2 (0, 1), v expresses the share of rents acquired
by entrepreneurs against the resource rents obtained by grabbers. Therefore, where
v is small, the degree of rent-seeking prevention is low, meaning that institutions are
friendly towards grabbers. Conversely, where v is large, the degree of rent-seeking
prevention is high, meaning that institutions are friendly towards entrepreneurs.
Resource rents obtained by entrepreneurs and grabbers are formulated thus:

πgt ¼ sR, ð4:1Þ
πet ¼ vsR, ð4:2Þ

where πgt and πet are the resource rents obtained by the grabbers and entrepreneurs,
respectively. s represents the share of resource rents obtained per grabber. In
addition, since the sum of the resource rents obtained by grabbers and entrepreneurs
is s, we establish the following equation,

vsRnt þ sR 1� ntð Þ ¼ R, ð4:3Þ

where nt expresses the entrepreneurs’ share and 1 � nt the grabbers’ share. Solving
Eq. (4.3) for s, s is given by the following equation,

s ¼ s nt, vð Þ ¼ 1
1� nt þ vnt

, ð4:4Þ

where, because ds ntð , vÞ
dnt

¼ 1�v
1ð �ntþvntÞ2 > 0 and ds nt , vð Þ

dv ¼ �nt
1�ntþvntð Þ2 < 0 are established, s

(nt, v) increases as nt increases and decreases as v increases.

4.2.2 The Manufacturing Sector

The economy has only one finished good of homogenous quality, and various types
of intermediate goods. Finished goods are numéraire goods. We assume that inter-
mediate goods can be expressed on a continuous index from 0 to 1. Moreover, we
assume that the total number of intermediate goods types is constant.

Production of Finished Goods

The finished goods market is perfectly competitive, and firms continuously inject
intermediate goods in the range [0,1] to produce goods. The production function for
finished goods is
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Yt ¼ exp
Z 1

0
lnXt ið Þdi

� �
: ð4:5Þ

However, Yt and Xt(i) express the quantity of finished goods produced and the
amount of intermediate goods t input in period i, respectively. Finished goods
companies determine the amount of intermediate goods input Xt(i)(i 2 [0, 1]) to
maximise profits, taking the price of intermediate goods pt(i)(i 2 [0, 1]) as given.
Thus, the conditional factor demand function for intermediate goods i is

Xt ið Þ ¼
exp

R 1
0 log pt ið Þdi

h i
pt ið Þ

Yt: ð4:6Þ

The cost function for finished goods companies is therefore
exp

R 1

0
log pt ið Þdi

h i
pt ið Þ Yt .

Furthermore, since the market for finished goods is perfectly competitive, in equi-
librium, the marginal cost for finished goods companies is equal to the price of
finished goods.

exp
Z 1

0
log pt ið Þdi

� �
¼ 1: ð4:7Þ

From Eqs. (4.6) to (4.7), the equation for finished goods’ companies demand for
intermediate goods i is

Xt ið Þ ¼ Yt

pt ið Þ
: ð4:8Þ

Intermediate Goods Production and Innovation

Each intermediate good is produced by investing labour and capital. Where innova-
tion does not occur, all companies will produce goods using traditional Cobb-
Douglas technology. Where skilled workers choose to become entrepreneurs and
carry out innovation in one industry, the cost of production in their chosen industry
decreases. However, only goods-producing companies established by entrepreneurs
carrying out innovation can use that technology.

Where using traditional technology to produce goods, the cost function is3

3In the rest of this paper, we will use cost functions to express production technology.
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Cpr
t Xt ið Þ, rt,wtð Þ ¼ A ið Þrαt w1�α

t Xt ið Þ, ð4:9Þ

where rt is the rent price of capital and wt is the wage rate. α is a parameter taken as
0 < α < 1. A(i) shows the technology level in the intermediate goods i industry, and
we assume that it is constant over time. Under Cobb-Douglas technology, compa-
nies’ profits are zero in equilibrium, so the price of intermediate goods i is

pt ið Þ ¼ A ið Þrαt w1�α
t : ð4:10Þ

On the other hand, we assume that innovation occurs via fixed investment F
(F > 0) only. Where innovation occurs in the production of intermediate goods i in
period t, we assume that the ratio 1 � μ reduces the cost to produce one unit of
goods. Here, μ is the parameter taken as 0 < μ < 1. Therefore, when a given
entrepreneur engages in innovation in period t for the production of intermediate
goods i, the cost function is

Cad
t Xt ið Þ, rt,wtð Þ ¼ 1� μð ÞA ið Þrαt w1�α

t Xt ið Þ þ F: ð4:11Þ

Due to Bertrand competition, intermediate goods i companies that innovated set a
price of A ið Þrαt w1�α

t . Therefore, we express the profit of intermediate goods
i companies that innovated using the following equation,

πadt ið Þ ¼ A ið Þrαt w1�α
t Xt ið Þ � 1� μð ÞA ið Þrαt w1�α

t Xt ið Þ � F

¼ μA ið Þrαt w1�α
t Xt ið Þ � F: ð4:12Þ

To simplify the discussion below, we assume that the technology level is the same
in all intermediate goods industries under traditional technology. In other words, we
assume A(i) ¼ A. Therefore, for any arbitrary i, we assume pt ið Þ ¼ Arαt w

1�α
t .

Substituting this into Eq. (4.7) gives the following equation.

pt ið Þ ¼ Arαt w
1�α
t ¼ 1: ð4:13Þ

Substituting Eq. (4.13) into the intermediate goods demand function Eq. (4.8), the
quantity of intermediate goods i produced is given as follows:

Xt ið Þ ¼ Yt: ð4:14Þ

Substituting Eqs. (4.13)–(4.14) into Eq. (4.12) and rearranging the terms, the
profit of companies that innovated manufacturing intermediate goods i is

πadt ið Þ ¼ μYt � F: ð4:15Þ
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Below, we will consider the factor demand for each intermediate goods company.
From the cost function in Eq. (4.9), and using Shepherd’s lemma, the demand for the
capital and labour of companies using traditional technologies is, respectively,

Kpr
t ¼ α

rt
Yt, ð4:16Þ

Lprt ¼ 1� α
wt

Yt: ð4:17Þ

Similarly, the factor demand for capital and labour from companies that inno-
vated is, respectively,

Kad
t ¼ α

rt
1� μð ÞYt þ F½ �, ð4:18Þ

Ladt ¼ 1� α
wt

1� μð ÞYt þ F½ �: ð4:19Þ

Due to Bertrand competition, entrepreneurs are able to innovate in different
industries. Consequently, the number of companies that innovate in period t is
equal to the number of entrepreneurs involved in innovation nt. Therefore, where
the share of skilled workers nt becomes entrepreneurs, from Eqs. (4.16) and (4.18) to
Eqs. (4.17) and (4.19), the equilibrium supply and demand conditions for capital and
labour are as follows, respectively.

α
rt

1� ntð ÞYt þ nt 1� μð ÞYt þ F½ �½ � ¼ Kt, ð4:20Þ

1� α
wt

1� ntð ÞYt þ nt 1� μð ÞYt þ F½ �½ � ¼ Lt � 1: ð4:21Þ

From Eqs. (4.20) to (4.21), we establish the following equation.

α
1� α

wt

rt
¼ Kt: ð4:22Þ

Furthermore, using Eqs. (4.10) and (4.22), we determine the rent prices of capital
and labour as follows.

rt ¼ αKα�1
t , ð4:23Þ

wt ¼ 1� αð ÞKα
t : ð4:24Þ

Therefore, capital income and wage income become αKα
t and 1� αð ÞKα

t respec-
tively. Since income Yt in the manufacturing sector is allocated to capital income,
labour income and profit, where the share of the intermediate goods sector
performing innovation is nt, the total output satisfies the following equation.
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Yt ¼ αKα
t þ 1� αð ÞKα

t þ nt μYt � Fð Þ ¼ Kα
t þ nt μYt � Fð Þ: ð4:25Þ

Solving Eq. (4.25) for Yt, we obtain the following for the total output Yt.

Yt ¼ Kα
t � ntF
1� ntμ

: ð4:26Þ

By substituting Eq. (4.26) into Eq. (4.15), the profit of innovating companies is
given by the following equation.

πt ið Þ ¼ μKα
t � ntF

1� ntμ
: ð4:27Þ

4.2.3 The Household Sector

The tth generation households j( j ¼ l, g, p) have the following utility function.4

u j
t ¼ logC j

t þ ρ logC j
tþ1, ð4:28Þ

where u j
t is the utility of household j in generation t, C j

t is consumption in the youth
period and C j

tþ1 is consumption in the old age period. ρ is the time preference rate.
The tth generation households allocate young period income to consumption and
savings S j

t , and turn total savings and interest into consumption in their old age
period. Expressing the income of the tth generation households in their young period
as I jt , the budget constraint facing tth generation households in their young and old
age periods is, respectively,

I jt ¼ C j
t þ S j

t , ð4:29Þ
1þ rtþ1ð ÞS j

t ¼ C j
tþ1: ð4:30Þ

Eliminating S j
t from Eqs. (4.29) to (4.30), the lifetime budget constraint of tth

generation households is

C j
t þ

C j
tþ1

1þ rtþ1
¼ I jt , ð4:31Þ

4In this chapter, the subscript l expresses laborers, g grabbers and e entrepreneurs.
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where l expresses labourers, g grabbers and e entrepreneurs. The tth generation
households maximise their utilities in Eq. (4.28) based on Eq. (4.31). Thus, the
consumption and savings functions of the t generation households are

C j
t ¼

1
1þ ρ

I jt , S j
t ¼

ρ
1þ ρ

I jt , C j
tþ1 ¼ 1þ rtþ1

� � ρ
1þ ρ

I jt : ð4:32Þ

4.3 Equilibrium Analysis

4.3.1 The Selection of Skilled Workers in Equilibrium

Taking capital stock as given, skilled workers decide whether to rent-seek or to
innovate by comparing the income earned as a grabber πgt to income earned as an
entrepreneur πpt þ πt ið Þð Þ . Below, we will consider that the decisions of skilled
workers depend on capital stock. In equilibrium, the following equation is
established,

μKα
t � F

1� ntμ
þ vsR ¼ sR: ð4:33Þ

The first term on the left side of Eq. (4.33) is the profit obtained by entrepreneurs
through innovation, while term 2 is the resource rent obtained by entrepreneurs. The
right-hand side represents the resource rent obtained by grabbers through rent-
seeking. Substituting Eq. (4.4) into (4.33) and solving for nt, the share of skilled
workers choosing to live as entrepreneurs, namely the ratio of intermediate goods
companies that perform innovation nt, is

nt ¼ μKα
t � F � Rþ Rv

1� vð Þ μKα
t � F � μR

� � : ð4:34Þ

When all industries use traditional technology, namely when the capital stock in
nt ¼ 0 is KR, we can express KR using the following equation.

KR ¼ 1� vð ÞRþ F
μ

� �1=α
: ð4:35Þ

In addition, when innovation occurs in all industries, namely when capital stock
in nt ¼ 1 is KI, we obtain KI as follows.
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KI ¼ 1=v� 1ð Þ 1� μð ÞRþ F
μ

� �1=α
: ð4:36Þ

In order to proceed with the discussion below, we make the following
assumptions.

Assumption The parameter satisfies 1 � v > μ.

Based on this assumption, capital stock when innovation occurs in all industries,
KI, is greater than capital stock when all industries use traditional technology, KR.
Furthermore, differentiating nt with respect to Kt yields the following equation.

dnt
dKt

¼ αμKα�1
t 1� v� μð ÞR

1� vð Þ2 μKα
t � F � μR

� �2 > 0, ð4:37Þ

where Kt > KR, dnt
dKt

> 0 can be confirmed from the above assumption.5 In other

words, the share of entrepreneurs among skilled workers nt increases as capital stock
increases. As capital stock increases, the profit obtained from carrying out innova-
tion increases, making innovation attractive to skilled workers. Thus, the number of
skilled workers choosing to live as entrepreneurs increases, and the range of indus-
tries in which innovation occurs expands. Therefore, when Kt > KR, some workers
choose to live as entrepreneurs, and an equilibrium in which innovation occurs is
achieved.6

In addition, since dKR

dR ¼ 1
μ

� �1
α
1� vð Þ 1

α 1� vð ÞRþ F½ �1=α�1 > 0 is established, KR

increases as R increases. An increase in the size of the resource endowment means
that resource rents obtained by rent-seeking become comparatively larger, and
profits obtained from innovation become comparatively smaller. Consequently, the
number of skilled workers choosing to live as grabbers increases, and the number of
skilled workers choosing to live as entrepreneurs decreases. Therefore, the abun-
dance of natural resources is a curse in the sense that it diminishes the range of
industries in which innovation occurs.

We can summarise the results of analysis thus far in the following proposition
(Fig. 4.1 illustrates the contents of Proposition 4.1).

5From Eq. (4.37), we establish d2nt
dK2

t
¼ αμKα�1

t 1� v� μð ÞR 1� vð Þ μKα
t � F � μR

� � �
1�αð Þ FþμRð Þ� μþαð ÞKα

t
Kt

, where Kt >
1�αð Þ FþμRð Þ

μþα

h i1=α
and we establish d2nt

dK2
t
< 0 . Under assumption

1 � v > μ, this becomes 1�αð Þ FþμRð Þ
μþα

h i1=α
< KR . Therefore, where Kt > KR, nt is positive with

respect to Kt but diminishing.

6μKα
t < F, namely, when Kt <

F
μ

� �1=α
, the profit when carrying out innovation becomes negative,

and income decreases. From 0 < v < 1, we can confirm that F
μ

� �1=α
< KR.
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Proposition 4.1. Given Kt � KR, all skilled workers choose to live as grabbers.
When Kt�KI, all skilled workers choose to live as entrepreneurs. When KR<Kt<KI,
entrepreneurs and grabbers coexist.

4.3.2 Dynamic Equilibrium

We assume that the investment of technology into capital goods can convert one unit
of finished goods into one unit of capital goods. In addition, the capital depletion rate
is assumed to be 1. Therefore, in capital market equilibrium, households’ total
savings St matches the capital stock in the next period, Kt + 1. From Eq. (4.32), the
total savings among household agents is as follows.

St ¼ ρ
1þ ρ

Ilt þ Igt þ Iet
� �

, ð4:38Þ

where Ilt is workers’ income, and workers’ income in manufacturing corresponds to
1� αð ÞKα

t . I
g
t þ Iet is the sum of grabber and entrepreneurs’ income, and corresponds

to the total income of intermediate goods companies carrying out resource rents and
innovation. Therefore, we establish the following equation.

St ¼ ρ
1þ ρ

1� αð ÞKα
t þ Rþ nt

1� ntμ
μKα

t � F
� �� �

: ð4:39Þ

Furthermore, from Proposition 4.1 and Eqs. (4.34) and (4.39), we can express the
change in capital stock under equilibrium by the following dynamic equation.

1

RK IK tK

ntFig. 4.1 Innovation levels
and capital stock
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Ktþ1¼

ρ
1þρ

½ð1�αÞKα
t þR� ðwhere Kt �KRÞ

ρ
1þρ

h�
1�αþ μ

1�vþμ

�
Kα

t þ
μ

1�vþμ
R� F

1�vþμ

i
ðwhere Kt >KRÞ

:

8>><
>>:

ð4:40Þ

Below, we compare the dynamic equilibrium in which firms use traditional
technology and perform innovation. We first consider the growth path when tradi-
tional techniques continue to be used. Substituting Kt + 1 ¼ Kt into the dynamic
equilibrium, where Kt � KR in Eq. (4.40) obtains the capital stock KS under the
equilibrium in which traditional technology is used. We illustrate this outcome in
Fig. 4.2. Therefore, when traditional technologies are used, capital stock converges
uniformly towards the steady-state value Ktþ1 ¼ ρ

1þρ 1� αð ÞKα
t þ R

� 	
according to

the dynamic equation KS . At this time, innovation does not take place, and the
economy is unable to transition to a higher steady state. Therefore, innovation must
be performed at some point before KS in order to shift the economy to a higher
steady state.

From Eq. (4.35) and Fig. 4.2, it is understood that while KS is independent of
v, KR decreases as v increases. Assuming v to be v�, which establishes KS ¼ KR ,
there are two patterns in which the economy converges to either a low steady state or
a high steady state due to the size relation between v and v�. Figure 4.3 shows these
two patterns of economic growth. We can summarise the results of the analysis
above in Proposition 4.2.

Proposition 4.2. Consider two economies that begin with a sufficiently small
capital stock,K0. However, the two economies have different institutions. At this
time, in the economy that implements institutions such that v < v�, innovation is not
performed in the intermediate goods industries, and the economy converges to the
low steady state. On the other hand, in the economy that implements institutions

SK
tK

Fig. 4.2 Capital stock in the steady state under traditional technology
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such that v � v�, innovation is performed and the economy converges to the high
steady state.

4.4 Data Analysis

In this section, we examine the relationship between the size of resource endowment,
the quality of institutions and economic growth using China’s provincial data.
Speaking from the conclusion, from the China’s provincial data the resource curse
is present. However, the economy can escape the resource curse by implementing
good institutions.

4.4.1 Estimate Equation

EGit ¼ Cþ a1RQit þ a2INVEit þ a3EDUit þ a4OPENit þ a5Uit

þ a6RitUit þ uit, ð4:41Þ

where the subscript i expresses the province, autonomous region or direct-
administered municipality, and t the time period. C is a constant term. In addition,
EG, R, INVE, EDU, OPEN and U represent the economic growth rate, extent of
natural resource endowment, investment rate, education level, degree of openness
and quality of institutions, respectively. As in Sachs and Warner (1999) and James
and Adland (2011), we use the share of the natural resource extraction industry
against total industrial production as a proxy variable for the extent of resource
endowment RQ. Furthermore, we evaluate the quality of institutions U using three
indicators: the degree of product market development, the degree of development of

Fig. 4.3 Capital stock accumulation paths

60 G. Jinghong



the factor market and the legal environment. When the supply and price of a product
are determined by the market without interference from local government or pro-
tection and better products are being constantly introduced, the degree of develop-
ment of the product market is high. On the other hand, when the financial and labour
markets are more competitive and the ability to put new technology into practical use
is high, the degree of development of the factor market is high.

4.4.2 Data Source, Variable Description and Statistics

Considering the lack of data on the quality of institutions in the Tibet Autonomous
Region, we analyse 30 provinces, autonomous regions and directly administered
cities in mainland China between 1998 and 2014. We use data from the Chinese
Statistical Yearbook for all variables (Table 4.1).

4.4.3 Estimation Results

Table 4.2 presents the estimation results, and there are three points to note. First, in
the analysis using models 1–6, the coefficients for the extent of natural resource
endowmentQR are all negative and significant. This result shows that there is clearly
a resource curse in the China’s provincial data. Second, the three proxy variables for
the quality of institutions, MS, MF and LA, are all negative. In other words, the low
marketisation of the manufacturing factor market and product market, together with
the weak rule of law, lowers the economic growth rate. Third, the coefficients of the
cross terms for the quality of institutions and the extent of natural resource endow-
ment are 0.0212, 0.0156 and 0.0337 in the model 5, respectively. This result
suggests that by improving the quality of institutions, abundant natural resources
can be converted from a curse to a benefit. Therefore, the following policies are
effective in increasing economic growth in regions rich in natural resources. The first
is to ensure that the rule of law functions adequately while suppressing rent-seeking.
Next is for the government to greatly reduce the direct allocation of the factors of
production, and to promote their allocation based on market rules, market prices and
market competition. Furthermore, high-pressure sales and fraud should be elimi-
nated, and high-quality markets developed where good products are traded for fair
prices and better products are constantly being introduced.
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4.5 Concluding Remarks

Existing literature on the ownership of abundant natural resources and institutions is
limited to static analysis. Contrary to these prior studies, in this study, we perform
dynamic adjustment and present policy implications to promote economic growth in
resource-rich countries. We analysed the effects of institutions as a means of
preventing rent-seeking on the economic development of resource-rich countries
using a Big Push model incorporating the rent-seeking activities of economic actors.
The results show that economies follow different economic growth paths under
different institutions. Under institutions with a high degree of rent-seeking preven-
tion, some skilled workers choose to live as entrepreneurs who carry out innovation
in the intermediate goods sector and the economy converges to the high steady state.
On the other hand, under institutions with a low degree of rent-seeking prevention,

Table 4.1 Variable definitions and descriptive statistics

Variable Definition
Method of
calculation

Average
value

Standard
deviation

Minimum
value

Maximum
value

EG Economic
growth rate

(Current period
GDP—previous
period GDP)/cur-
rent GDP

0.1331 0.0602 0.0007 0.4311

QR Extent of
natural
resource
endowment

Value of output
from the natural
resource extrac-
tion industry/
gross industrial
product

0.0982 0.0915 0.0011 0.4103

INVE Investment
rate

Value of invest-
ment/GDP

0.4035 0.9811 0.2102 0.8091

EDU Human capi-
tal level

Number of grad-
uates from uni-
versity or junior
college/total
population

0.0721 0.0652 0.007799 0.3921

OPEN Degree of
openness to
the outside
world

Total value of
imports and
exports/GDP

0.01 0.01 0.00044 0.05

MS Extent of
development
of the factor
market

See Wang et al.
(2016)

4.27 2.25 0.37 12.23

MF Degree of
development
of the prod-
uct market

See Wang et al.
(2016)

7.43 1.63 1.46 10.61

LA Legal
environment

See Wang et al.
(2016)

1.5216 1.0852 -0.45 2.8341
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no skilled workers choose to live as entrepreneurs and the intermediate goods sector
uses traditional technologies, and the economy converges to the low steady state.

Furthermore, we validate the relationship between the extent of natural resource
endowment, the quality of institutions and economic growth using China’s provin-
cial data. The results suggest that the resource curse is present in China’s provincial
data; however, it is possible to convert natural resources from a curse to a grace by
improving the quality of institutions.

The conclusion relating to the interdependence of owning abundant natural
resources, institutions and economic growth obtained from macrodynamic perspec-
tives and empirical analysis suggests the importance of implementing good institu-
tions when choosing development strategies for developing countries possessing
abundant natural resources.

We suggest the following as topics for the future. The theoretical framework in
this study treats institutions as exogenous. However, North (1990) views institutions
as rules that govern the behaviours of economic agents, and points out that these not
only affect economic performance, but are also subject to the effects of economic

Table 4.2 Estimation results

Independent variables Model 1 Model 2 Model 3 Model 4 Model 5

C 0.0824*

(1.7348)
0.0675*

(1.6346)
0.0654**

(2.1589)
0.0706*

(2.0574)
0.6493*

(1.8114)

R �0.0597*

(�2.0844)
�0.0618*

(�2.0749)
�0.0605*

(�1.9846)
�0.0536**

(�2.1096)
�0.1632*

(�2.4311)

MS �0.00425*

(�2.0298)
�0.0051*

(�2.4047)
�0.00359*

(�2.1098)
�0.0096*

(�1.9648)
�0.0104**

(�1.8263)

MF �0.0086*

(�1.8208*)
�0.0109**

(�3.0243)
�0.0353
(�1.9704)

�0.0932*

(�2.8421)
�0.0831*

(�3.1927)

LA �0.0058**

(�1.6506)
�0.0083*

(�1.8720)
�0.0105*

(�1.7834)
�0.1384*

(�2.1927)
�0.1542**

(�1.8941)

INVE 0.0037*
(0.6602)

0.0038*

(0.7023)
0.0035
(0.6732)

0.0032
(0.7317)

EDU 0.3821*

(1.8277)
0.3888*

(1.9746)
0.3794**

(1.7543)
0.3981**

(2.1002)

OPEN 0.0073
(0.7050)

0.0069
(0.7425)

0.0082
(0.7521)

0.0075
(0.7213)

R � MS 0.0286**

(1.5332)
0.0178
(1.6472)

0.0212*

(1.5998)

R � MF 0.0183*

(1.2683)
0.0156*

(1.4525)

R � LA 0.0337*

(1.6902)

F 23.76 22.43 24.63 25.43 20.88

R-squared 0.4062 0.6483 0.4656 0.5720 0.4934

N 510 510 510 510 510

Note: * indicates significance at the 10% level; ** indicates significance at the 5% level
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performance. There is therefore a need to present a theoretical model for the
endogeneity of institutions.
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