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ABSTRACT

A new model is proposed in this paper by concentrating on
the Dutch disease phenomenon along with rent seeking to
demonstrate how a natural resource abundance (or a resource
boom) affects resource movement and national income under
rent seeking collusion in the energy sector. Dutch disease and
rent seeking problems are studied under the natural resource
curse theory which states that countries with natural resources
usually perform worse than resource-poor countries. The
resource movement is considered one of the effects of the Dutch
disease. The resource movement occurrence or the movement
of labor inputs from services to the energy sector depends on
the degree of the boom. The boom may also facilitate rent
seeking depending on its degree and the number of firms in
the energy sector. In the duopoly case (n=2), a sufficiently small
degree of the boom is necessary for rent seeking to be facilitated.
However, with more than two firms (n>2), rent seeking activities
will not happen because profits in collusion will be less than those
without collusion in the model. Hence, the paper analyzes rent
seeking by concentrating on duopoly results (n=2). The impact
of the boom on national income depends on parameter values.
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Natural Resources and Rent Seeking Collusion in the Context of Dutch Disease

1. Introduction

The Dutch disease is a paradox that shows that the export of natural resources
negatively affects the non-resource sector and causes an exchange rate
appreciation along with an increased unemployment rate (Bruno & Sachs, 1982;
Corden & Neary, 1982; Corden, 1984). Corden and Neary (1982) analyzed the
phenomenon by describing the natural resource boom as a degree of
technological improvement in the resource sector. The core factors of the model
are resource movement and spending effects. The resource movement effect is
considered the movement of capital and labor to the resource sector from other
parts of the economy. The spending effect happens because of additional

revenue induced by the boom.

Rent seeking is considered another problem which negatively affects national
income (Baland & Francois, 2000; Lane & Tornell, 1996; Tornell & Lane, 1999;
Torvik, 2002) in resource-rich countries. According to Hindricks and Myles (2013,
p. 389), rent seeking was the dissipation of resources for making profitable
opportunity that was harmful to society. The existing empirical studies show how
damaging rent seeking can be for countries with abundant resources (Auty,
20014, 2001b; Bertrand & Céline, 2015; Caselli & Guy, 2013; Kolstad & Wiig,
2009; Muradoy, 2022; Van der Ploeg, 2010, 2011; Vicente, 2010). Under the
boom, more natural resources lead to lower welfare due to rent seeking activities
within the economy (Torvik, 2002). Moreover, monopolies in the energy sector
can use prices as rent seeking tools and dissipate resources by negatively affecting

the overall economy (Muradov, 2022).

To explain how this study differs from the previous rent seeking models
(Baland & Francois, 2000; Lane & Tornell, 1996; Muradoyv, 2022; Tullock 1967;
Tornell & Lane, 1999; Torvik, 2002), Cournot (1838) the competition and
collusion model will be used. Another significant difference is related to the
formulation of rent in this paper. The rent is formulated as the difference between
profits in collusion and no collusion cases. Here, the model will show how

colluding firms with rent seeking activities in the energy sector will affect labor
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input and national income by focusing on two sectors (energy and services). The
reason is that collusion and rent seeking in the energy sector is widespread in
several countries according to past studies (Gillies, 2020; Ogbuabor & Onuigbo,
2019). Additionally, rent seeking collusion (with different rent formulations as
well) analyzing the Dutch disease is not mentioned in previous studies to the best
knowledge of the author, and, thus, it will be another contribution to the literature

on Dutch disease and rent seeking.

The rent seeking activities of colluding firms (n=2) will be analyzed, and it will
be shown how they affect the resource movement and national income. A
duopoly was chosen in the model because rent seeking was not facilitated with
more than two firms. The model will demonstrate that depending on the degree
of the boom, the resource movement effect may occur if there is a colluding
duopoly with rent seeking activities in the energy sector. Rent seeking may be
facilitated in the duopoly case with a sufficiently small degree of boom.

Additionally, the effect of the boom on national income depends on its degree.
2. Literature Review

The term "Dutch disease” comes from a historical event (1959) in the
Netherlands, and the discovery of gas reserves that negatively affected the
manufacturing sector by appreciating local currency and decreased capital
investment in the non-resource sector. Cordon and Neary (1982) analyzed the
“Dutch disease” phenomenon and introduced a model to demonstrate the impact
of the boom (technological progress) on the economy by explaining the two
effects, the spending effect, and the resource movement effect. A boom is seen as
an upward shift in the production function of the energy sector through the
extent of technological improvement and, hence labor demand (assuming labor is
the only mobile factor between sectors) increases. Even increasing global oil
prices can have similar effect on manufacturing output due to the real appreciation
caused by surging demand for domestic currency. In the dynamic model of Dutch
disease (Bruno & Sachs, 1982), the boom can negatively affect the manufacturing

sector within an open economy by shrinking the tradable sector. The production
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of other tradable goods will decline due to the boom in the energy sector. This
impact will depend on government policies on the distribution of energy
revenues to the private sector. After the oil discovery, higher wealth induces the
increase for excess money demand (Neary & Wijnbergen, 1984). International
mobility of capital could assist in protecting the price of commodities and factors
before the natural resource abundance (Cassing & Warr, 1985). Van der Ploeg
(2011) stated that some negative outcomes of resource abundance are
deindustrialization, currency appreciation, and lower economic growth due to
the presence of bad institutions and a deficiency in the rule of law in some

resource rich countries.

The rent seeking idea was first introduced by Tullock (1967), and he explained
the welfare loss of society through a creation of tariffs and subsidies. Firms join
rent seeking activities by lobbying government officials and expending resources
until the last dollar that is invested will offset the probability of being protected.
Their resources would be completely wasted to rent seeking activities. Lane and
Tornell (1996) and Tornell and Lane (1999) described that higher productivity
may push the rate of return on investment with powerful firms within an economy.
Due to higher productivity, the firms will try to obtain a higher portion in
production by requiring more transfers. These transfers will increase the tax rate
and decrease the return on capital. Afterwards, the redistribution effect will
exceed the impact of increased productivity. Lane and Tornell (1996) mentioned
that economic growth falls due to decreased savings, but in Tornell and Lane
(1999), the economy stagnated since the capital was used in the unproductive
informal sector (which is safe from taxation (rent-seeking)). According to Baland
and Francois (2000), the rents were formed through import quotas. If a great
number of firms engage in rent-seeking within an economy, the result shows that
more firms will move to rent seeking. The aggregate income will decrease because
the value of an import quota will induce the resources to move into rent seeking
activities. Moreover, a higher number of rent seekers will reduce each firm’s
expected income by allowing the tax rate to increase with the number of rent
seekers (Torvik, 2002). The rents will be public sector income which are taxes,

bribes, and natural resources. The resource boom will reduce national income in
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his paper. In the energy sector’s monopoly case (Muradov, 2022), the price was
used as a tool for rent seeking to receive attractive rents in the energy sector. The
Energy sector's monopoly will engage in rent seeking depending on a political
situation. If the situation is favorable, then it will increase the price in the energy
sector for increasing its profits. The reason is that monopolies mainly cover their
losses (by increasing local gasoline prices) during decreasing global oil prices and

gain the surplus as a rent. Table 1 summarizes the above-mentioned studies.

Table 1. Description of the Literature

Models Rent-seeking Number of firms
Tullock (1967) Tariffs and subsidies Several firms
Tornell & Lane (1996, 1999) Taxes Several firms
Baland & Francois (2000) Import quotas Several firms
Torvik (2002) Public sector income Several firms
Muradov (2022) Price (energy sector) Monopoly
This study (rent seeking Difference between profits with Duopoly
collusion) collusion and no collusion

The conclusions in this research paper about national income, rent seeking,
and the resource movement effect in the case of rent seeking collusion are
different from the above-mentioned studies. The reason is that this study focuses
on a Cournot competition in the energy sector and analyzes the impact of rent
seeking and natural resource abundance (the boom) from a duopoly perspective.
The firms engage in rent seeking through Cournot competition which is the first
analysis under the Dutch disease concept. Another important distinction is related
to the formulation of rent in this paper through complete dissipation. It formulates
rent as a difference of profits in collusion and no collusion cases. Furthermore, the
model demonstrates the direction of labor inputs through the resource movement
effect under collusive rent seeking. The Dutch disease phenomenon happens
under parameter values since the resource movement effect occurs along with the
reduction of outputs in the services sector. Rent seeking is facilitated under the
process where a small amount of natural resource boom is necessary. The
resources are dissipated by reducing the national income under parameter values.
However, the production of energy will occur with a sufficiently large degree of

the boom. In this case (large boom), firms will be inclined to profit-seeking
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activities to produce energy without wasting the resources (labor inputs). Thus,
this paper shows how labor inputs and national income in the energy sector will
be affected under the rent seeking duopoly collusion by contributing to the

literature of Dutch disease and the political economy.
3. The Model

Let’s assume that there are two sectors: services and energy sectors. The input
in each sector is labor, and a quantity of labor is supplied in-elastically by workers,
which is divided between production of two goods in services and energy
sectors. A constant return to scale production is used for the services sector as an
assumption, meaning that one unit of labor can produce one unit of output. The

cost function Cs(¥s) in the services sector is given as

Cs(xs) = x5 (1
where Xs is the output level of production in the services sector. Profit
maximization is given as

max,gPsxs — Cs(xs) (2)

where Ps is the price of good in the services sector.

Let's assume there are n firms also producing homogeneous products in the

energy sector with following cost functions:

Ce1(xg1) = axg (3)

Cen(Xgn) = aXpy (4)

where Xg1 and Xgn are the output levels of production in the energy sector, and a
(a>0) is the parameter about productivity. Linear cost functions are taken for
simplicity and obtaining clear results. The parameter a is seen as a natural resource

boom or technological improvement. Profit maximization in this sector is

maxxElPExEl - CEl(xEl) (5)

maxxEnPExEn - CEn(xEn) (6)
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where Px is the price of good in the energy sector.

Let’s assume that all the output of the firm is sold on the domestic market. The

inverse demand function in the energy sector is given by
P(xgy + -+ xgn) =B —yxg =B —v(Xp1 + - + Xpn) (7)

where Xg is quantity of demand in the energy sector. 8 and ¥ are the positive
parameters. This model focuses on the resource movement effect by removing
the spending effect and, hence, consumer behavior is fixed (fixed demand) as an
assumption (they do not assume the level of income). The demand curve will not
depend on the boom because if demand depends on that, then the spending
effect happens.

3.1. Cournot competition case
Commodity market in the energy sector

In Cournot competition, the firms (with non-negative quantities) compete by
choosing their quantity levels simultaneously to maximize their profits. Each firm
(with full knowledge of the market) choses its quantity by assuming the rivals’
quantities as given. The resulting equilibrium will be called Cournot equilibrium
(in terms of quantities). It is possible to compute the Cournot equilibrium by
solving reaction functions simultaneously. Let (g1 s %en Pe%) be an allocation
of commodity markets of the energy sector at equilibrium under the Cournot
competition. From the equations (5) and (6) under profit maximization condition

(marginal cost is equal to marginal revenue for each firm) it gives

dmg,©

TEIC=.B_V(XE1C+'“+ Xgn) —a —yxg© =0 8)
= (

Ay~ _ c c c _

YEn  _ p _ — — =0

denC .8 Y(xEl + + XEn ) a YXEn (9)

Solving the equations yield the following quantity with the reaction function

Cc
_ Bra-y(p2 "+t xpn©)

2y (10)

xE1C =n (xEnC)
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Assuming all firms are symmetric, then the quantity for each firm will be

xp1© = xgt = = xp© = x5¢ 11)
c
o€ = Brav-vut o pa .
E 2y E- 7 @m+1y (for each firm) (12)

Total quantity and price will be

N a3)
Pe€ =B — vXs" = f— n((f:;) N fn++a1r; (14)
The profits of the firms will be
»
T = 71'Elc+---+7rEnC =% 6

Labor market

Suppose that the total number of workers is unity. Let (Ue1©) o len® 159 be the

labor at equilibrium in each sector. An equilibrium condition of labor market is

b o+ lp + 1E =1 (17)

The wage rate at equilibrium is unity due to the assumption that one unit of
labor produces one unit of services. Also, services are the numeraire of the economy,
and all prices are in terms of units of the service good, whose price is normalized to
one. Second, the paper only considers equilibriums where the economy produces
some output of the numeraire sector. The cost of production in this model also is
the product of wage rate and the use of labor. By using the equations (3), (4), (10)

and (12), the labor in the energy sector is determined as follows:

B-)
lE1C == lEnC = axp, ¢ = = axp,© = axg” = c:n+1;1y (18)
C_ ;. Co .. ¢ 2 nelfoe
lE = lEl + + lEn - (n+1)y (19)

From the equilibrium condition of labor market, the labor in the services sector:

1€ 21— € €= q_naB=) _ yinly-apta®)
s E1 En (n+1)y (n+1)y (20)
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Commodity market in the services sector

Let (x5, Ps) be an allocation of commodity markets of the services sector at

equilibrium. From the equation (1) and first order condition from the equation (2)

P =1 (21)
o€ = 1€ = 1 _naB=a) _ ytn(y-ap+a®)
s (n+1)y (n+1)y (22)

The formulation of this model does not depend on the services sector. It
means if all markets except one are in equilibrium, the last market (services sector)
must also be in equilibrium due to Walrasian general equilibrium theory. Hence,
the model formulation will concentrate on the energy sector where Cournot

competition occurs.
3.1.1. Analysis of the Cournot competition case
The effect of the boom on the labor markets

Decreasing is taken as the boom because it implies decreasing costs due to
technological advancement. Differentiating the equations (17) and (18) with
respect to gives

dlSC _ 2an-np

da (n+1)y (23)

dlEC __ np-2an

da ~ (n+by (24)

B
If = 2, then the equation (23) is positive, and the equation (24) is negative.

It means that the boom in the energy sector induces the labor inputs to move
from the services sector to the energy sector, which is called as resource movement
effect (Corden & Neary, 1982).
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The effect of the boom on the commodity markets

The effect of the boom on outputs will be determined by following Corden
and Neary (1982). The boom increases the output in the energy sector:

dxg® _ n

da - (n+1)y <0 (25)

Figure 1. Firms in Cournot Competition

Pg

Pg

Supply

Supply with aboom

Demand

Marginal revenue XE

Figure 1 describes the inverse demand curve and supply curve for each
identical firm producing homogeneous products with identical cost functions in
the energy sector. The boom as a technological advancement induces the inverse
supply curve to shift down by increasing the equilibrium quantity as a result and it
is consistent with the equation (25). The profit maximization (MR=MC) point
moves from the point A to the point B.

A marginal effect of the boom on the output in the services sector depends on
parameter values:

dXSC __ 2an-nf

da ~ (n+l)y (26)

Let Y¢ = x£° + x5° be the national income in the Cournot competition case with
given world prices (Hindricks & Myles, 2013). A marginal effect of the boom on

the national income:
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ar¢ _ 2an-nf-n

da (n+1)y (27)

The sign of the equation (27) is negative (positive) if
,8>(<)2a—1ora<(>)§+% (28)

The following Lemma is obtained from the equations (23), (24) and (27):

Lemma
Pea<fyl
If 2 2 ' 2’ then the boom generates resource movement effect and

increases national income.

1

B
If% 2 2 T 2, then the boom generates resource movement effect and decreases

national income.

B
z, then the boom does not generate the resource movement effect.

Figure 2. Lemma

Resource movement effect Resource movement effect occurs | Resource movement effect occurs
does not occur

National income increases National income increases National income decreases

0 ) B+ @
2 2

The first and the second arguments of the lemma demonstrates the occurrence

of the resource movement effect (Figure 2). The equations (25) and (26) show
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that the output of the energy sector will increase but the output of the services
sector depends on the parameter values. The equations (23) and (27) mean that
when n @ >~ then the resource movement will occur. If is sufficiently large

1
(a> § + 3), the national income decreases due to the boom.

Labor inputs in the services sector move from the services sector to the
energy sector (under the context of Dutch disease) by decreasing output in the
services sector due to the natural resource abundance. This is related to the
cost function (1) in the services sector where one unit of labor produces one
unit of output (constant return to scale). In the Corunot competition case, the
arguments with resource movement occurrence in the lemma together with the
income reduction in the services sector should be analyzed for determining the
Dutch disease phenomenon. The first and the second arguments of the lemma
describe that resource movement effect happens in case of sufficient degree of
the boom (a > ﬁ;). The equation (26) means that if @ > B;, then the resource
movement will occur along with the reduction of output in the services sector.
Thus, Dutch disease will happen when the natural resource boom is sufficiently
large. The first and the second arguments correspond to the Dutch disease
outcomes. The second argument will be more serious because of reduction of
national income. Specifically, the national income decreases due to the boom in
the case of a > §+%, which in turn contributes more to the Dutch disease
outcomes. The lemma shows that more natural resources will negatively affect the
overall economy by increasing the gap between the energy and services sectors

which is consistent with the occurrence of Dutch disease.

Intuitively, the Dutch disease phenomenon in the lemma is related to the
sufficient degree of the boom because of the cost function (3 and 4) in the energy
sector. Higher costs mean increasing wages in the energy sector and, hence, labor
will move from the services sector to the energy sector due to increasing wages.
This will cause the resource movement effect and the Dutch disease phenomenon.
The gap will increase between the energy and services sector because energy
production will increase by attracting the resources (labor inputs) from the

services sector.
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3.2. Collusion case

Collusion is usually illegal, and firms might tacitly collide by reducing output,
which in turn will hike the price by increasing the profits of firms. According to
Cournot (1838) the firms are motivated to create a cartel by changing the Cournot
model into a monopoly. In this section, the colluding firms will be analyzed for
determining commodity market and labor market differences from the Cournot
competition case. Furthermore, empirical studies also mention tacit collusion in
several studies (Bello & Cavero, 2008; Conti 'n, Correlje *, & Palacios, 2009; Garcia,
2010) by describing the Spanish retail gasoline market under colluding firms
(Repsol and Cepsa) where they charged higher fuel prices for consumers.
Although the energy market was liberalized in Spain, the high market quotas
facilitated collusive price equilibrium because Repsol is a vertically integrated
company with a huge market share (Garcia, 2010). So, liberalization of the Spanish
oil market did not achieve its effective competition goals. This result in Spanish
retail fuel market was like the previous empirical study (Conti 'n et al., 2009)

analyzing the pricing behavior of firms.

The collusion case was studied here because it was necessary to compare it
with the previous studies mentioned above and, the collusion case was not
mentioned previously in the context of Dutch disease under the Corden and
Neary (1982) model.

Commodity market in the energy sector

Let (¥e1® - Xen, Pe®) be an allocation of commodity markets of energy
sector at equilibrium with collusion case. In this case, the costs will be summed up
(Cp1(Xp1)+.. + Cen(Xgn)) together with quantities (¥z1 ' + -+ + xga ) under profit
maximization condition. The reason is that they will share both the costs together

with quantities and it gives:

1 1 1
n-sc (xE1C , ---'xEnEl) =B - Yxmd - yxEnCl)(xElc + et xEnEl) - axmd - “xEnCl (29)
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Taking partial derivatives with respect to Xz1 and Xex " we get

a7TE1Cl — _ cl _ ... _ cl _ =0
Oxp B — nyxg, Ny Xgn a =

(30)

cl B-a
X =X ot xp = Ty

31)

The first order conditions for joint profit maximization are identical due to fact
that the colluding firms in the model have same cost curves and, hence, joint profit
maximization requires X = Xt X, The joint profits of the firms under
collusion in the energy sector will be

cl _ e cl _ (B—a)?
Tpm =T, + 4, = 2ny (32)

E

Labor market

Let (lex®s o Len, lECl) be the labor at equilibrium in each sector in the energy
sector under collusion case (£ = g1 + -+ [za™). The labor in the energy
sector will be

lEcz — lEld ot lEncl _aB-o

ny (33)
From the equilibrium condition of labor market, the labor in the services sector is

¢l ny-af+a?
ls -

ny (34)

Commodity market in the services sector

Let (%5, Ps*) be an allocation of commodity markets of the services sector at

equilibrium. Price and quantity in the services sector will be as follows:

Pt =1 (35)

c — lS(;l - Tl}/—aﬁ+a2

Xs ny (36)
3.2.1. Analysis of the collusion case

The effect of the boom on the labor markets

Differentiating labor inputs in both sectors with respect to o gives
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dist  2a-p

da ~  ny (37)
dig? _ p-2a
da ~  ny (38)

If a > ﬁ;, then the equation (37) is positive, and the equation (38) is negative, which
means that the resource movement effect occurs. The result is same with the Cournot

competition case due to the equations (3) and (4) showing the same functions.
The effect of the boom on the commodity markets

The boom increases the output in the energy sector:

decl

=——<0
da ny

(39)
A marginal effect of the boom on the output in the services sector depends on

parameter values:

dxs®t  ais®t  2a-B

da da ny (40)

Let ¢! = x;! 4 x4 be the national income of the collusion case. A marginal
effect of the boom on the national income is

arct  2a-p-1

da ny (41)
The sign of the equation (41) is negative (positive) if

B>(<)2a—10ra<(>)§+% (42)

Generally, both cases show the same results in the analysis of labor and
commodity markets because of the cost function for firms (3 and 4). The results in

the previous lemma can be applied here as well.
3.3. Collusion case with rent-seeking

This model’s main objective is to figure out how colluding firms with rent

seeking activities in the energy sector impacts labor inputs and national income.
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Previous studies did not mention this type of model under Corden and Neary's
(1982) model. Empirical studies (Ogbuabor, God'stime, Charles, & Ifeoma, 2018;
Ogbuabor & Onuigbo, 2018, 2019) about Eurozone, Spanish and Italian cases
showed that collusion and rent seeking behavior had clear signs in the energy
markets of these regions. In case of Eurozone (Ogbuabor et al., 2018), colluding
firms in road fuel markets manipulated the tax system to hide long term rent
seeking behavior to gain excess profits through collusive pricing which was shown
under the analysis of the years of 2004-2016. Rent-seeking and uncompetitive
pricing was rampant in the Spanish diesel market as well between the years of
2005-2015 (Ogbuabor & Onuigbo, 2018). The firms practicing collusive behavior
in the Spanish automotive diesel market exploited the tax system for concealing
their profitable rent seeking activities and charged higher prices in the energy
market. In the case of Italy, results indicated that after changes in crude oil costs,
short-run collusion and rent seeking was witnessed from the data analysis (2005-
2015) (Ogbuabor & Onuigbo, 2019). Although actions of large firms (Eni and
Agip) in the oil retail market did show the problem in a short-term period, their
dominant positions might lead to long-run rent seeking activities combined with
collusion because the industry was deregulated and prices, imports, and exports
are determined by the firms in the Italian market. In addition, the anticompetitive
behavior of monopolies was widespread in the global retail energy markets
according to one study (between 2004-2016) (Ogbuabor, Anthony, & Onyinye,
2020). This empirical paper showed that there was more likelihood of rent
seeking and collusive behavior in oil markets, because the firms in the market
utilized the tax system for hiding their rent seeking activities and, hence,
competition was negatively affected due to irregularities in firms' pricing
strategies. In the case of Africa’s oil boom, corruption was quite rampant in the oil
industry between the years of 2005-2014. National and private oil companies
through illicit tactics engaged in corruption for capturing natural resource rents
(Gillies, 2020). Oil companies hampered competition and government officials
strengthened their political positions through rent seeking activities in the African

natural resource industry.
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Labor market

Firms created advantageous opportunities through rent seeking for themselves
which was detrimental for a society (Hindricks & Myles, 2013, p. 389). The level
of resources (labor inputs) which is dissipated during rent seeking is presented as
a "time” in this paper. Firms engaged in rent seeking (it is also seen as an additional
investment to get rent) use the chance of lobbying government officials for
gaining rents. These resources could have been used in production for profit-

seeking which in turn would have been beneficial for a society.

Let’s suppose that there are several potential colluding firms in the energy
market. Firms can collude (act like a monopoly according to Cournot (1838)) and
obtain the profit which is mentioned in the equation (32). For one thing, this profit
will be attractive for them through rent seeking, because they can receive it by
removing others from the market by lobbying. Although collusion might be unstable
later due to the incentives to cheat on the agreement, this is usually applicable to
collusion without a rent seeking case. Hence, rent seeking (collusion) is advantageous
for firms to create barriers to entry in the beginning and to become only firms in the
energy market which is evident in empirical studies (Chernova & Ramzanova, 2018;
Ogbuabor & Onuigbo, 2018, 2019). In this model, the value of collusion will be a
rent which is considered as the additional profit made by collusion. The difference
between the profits of collusion and no collusion cases will be equal to the rent.
Colluding firms (identical and risk-neutral) in the energy sector simultaneously offer
how much money they will burn. Potential firms which will burn the most money will
be colluding firms in the energy sector. The whole value of the rent will be dissipated
under the equation (44), and it is known as complete dissipation theorem (Hindricks
& Myles, 2013, p. 393). For attaining the rent available in the market, the colluding
firms in the model burn labor which matches the money mentioned above. Let L'
be the labor burned for rent-seeking activities, and an equilibrium condition of

labor market will be
lECll + lsl + lLl - 1 (4‘3)

where superscript indicates the collusion under rent-seeking case.
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The prize for the colluding firms is the rent and it is the difference between
the profits with collusion and without collusion cases (n;:d), because profits in
collusion (%) case is higher than the one without collusion case. The rent and
the power in the market will induce them to collude (through rent seeking) to get
all the benefits by removing competitors from the market. The labor which is
spent for rent seeking can be figured out by applying the complete dissipation
theorem which means that “...labor inputs that are used for rent-seeking activities
up to the point where additional profit is exactly equal to the resource cost”
(Hindricks & Myles, 2013, p. 405). So, the value of labor that colluding firms will
spend for rent-seeking is

L= 71;;1 _ 71;6 _ (Zn—n2+1)([i—a)2
2n(n+1)%y (44)

From the equilibrium condition of labor market, the labor in the services

sector:

l_ 4 _ U g1 _ 4 _ aB-a)  (2n-n*+1)(B-a)*
I =1—=lgg — I, =1 (ny T Dy ) (45)

Commodity market in the services sector

Let (xs', Ps') be the pair of commodity markets of the services sector at
equilibrium:
Pt =1 (46)

a(f-a) n (2n-n2+1)(B-a)?

L l_q_
¥s =l =1=( ny 2n(n+1)2y ) 47)

3.3.1. Analysis of the collusion with rent-seeking case
The effect of the boom on the labor markets

Differentiating labor inputs in all sectors with respect to gives

dlga' _ B—2a

da  my (48)
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dy' _ (a—p)(@n-n?+1)

da n(n+1)2y (49)
isl _ n?(Ba-2p)+a(2n+1)
da n(n+1)>2%y (50)

The equation (48) is negative whena > g It means that the labor in the energy
sector will increase. The equation (49) indicates that during the boom, the labor
inputs spent for rent-seeking activities increases under the condition of
a < (n=2) The occurrence of the resource movement effect under the

equation (50) depends on parameter values (¢ 8) and the number of firms.
The effect of the boom on the commodity markets

The energy sector output increases under the boom:

deCll — _i < O
da ny

(51)
The effect of the boom on the output of the services sector depends on

parameter values:

dxyl diyt _ n?(Ba-2B)+a(2n+1)

da da 2n(n+1)2y (52)

Let Y = xgai' + X5' be the national income of collusion with rent-seeking case.

A marginal effect of the boom on the national income is

d_Yl _ a+n(a-2)+3an-2(+1)n)-2

da 2n(n+1)2y (53)

The following proposition is attained from the equations (49), (50) and (53):
Proposition
Under rent seeking collusion in the energy sector:

+  The resource movement effect occurrence depends on the parameter values.
. 8B
In the duopoly case, itisa > .

- Rent-seeking is facilitated in the case of @ < B (in the duopoly case).
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+  The effect of the boom on the national income also depends on parameter
values. National income will decrease if « > %(in the duopoly case).

According to the results of the analysis (proposition (Figure 3)) in the case of
rent seeking activities, the Dutch disease has signs because the resource movement
effect occurs, and the output of the services sector decreases under the case of
a> %. This argument is supported by referring to the equations (50) and (52).
Labor inputs (in the services sector) will join the energy sector to engage in rent-
seeking (resource dissipation) and production of energy (profit-seeking). The
reason is that the rent seeking duopoly in the energy sector demand labor inputs
for making profits (through production), and the other portion of the labor inputs
will be used for rent seeking activities (for contacting government officials or
lobbying). The firms under Cournot competition (without collusion) with the
absence of rent seeking mitigates the phenomenon of Dutch disease. On the
other hand, the rent seeking duopoly (with collusion) reduces this mitigation and

affects the outcome (facilitates Dutch disease occurrence).

For the first argument of the proposition, the equation (50) shows that the
resource movement effect depends on the parameter values in the rent seeking
case and labor inputs may move from the services sector to the energy sector.
Mainly, the production of energy will depend on the degree of the natural
resource abundance. According to the equation (48), the production will occur
under the case of a > g, which is preferable for an economy because firms will
join profit-seeking activities without wasting the resources. The firms will be
inclined to production of energy if the boom is sufficiently large. More natural

resources will induce them to maximize their profits through production.

To support the second argument of the proposition, the equation (49) is used,
and it shows that the boom facilitates workers to engage in rent seeking in the
energy sector in the duopoly case under the condition of a<p. The reason is that
L. is a variable of degree of rent seeking activities. Unlike profit-seeking activities,
this variable will induce the wastage of resources within an economy without

participating in production. The rent seeking variable will contribute more to the
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Dutch disease occurrence because it will demand more labor inputs from the
services sector by worsening the situation (through dissipation). If the boom is
small, then it will not be profitable for the firms. Hence, they will join rent seeking
activities to get the rent which is available within the energy market. Finally, the
resources which the firms will expend for gaining the rent (difference of profits
between the collusion and no collusion case) will be completely dissipated

according to the complete dissipation theorem.

As for the support of the third argument of the proposition, the equation (53)
is shows that national income may decrease depending on the parameter values

of (@ B) in the duopoly case. The reduction of the national income adds more to
8B+

17
partly related to the dissipation of the resources. Rent-seeking negatively affects

9). The decline of the national income will be

the Dutch disease outcome (a >

the services sector along with the overall economy. This effect is unambiguous on
the outputs (services), labor inputs and national income (under parameters) by
adding the variable of degree (L") of rent-seeking into the duopoly collusion.
Overall, the rent-seeking variable impacts all aspects of the model, and rent-
seeking as a political issue results in more findings under the context of Dutch

disease by contributing to the literature of political economy.

Figure 3. Proposition (rent seeking collusion)

Resource mo i Resource i Resource movement i Resource movement effect occurs
effect does i effect occurs i effect occurs 1

not occur H H

Rent-seeking occurs | Rent-seeking occurs | Rent-seeking occurs ! Rent-seeking does not occur

i along with energy
i production

17 2
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Conclusion

The model analyzes colluding firms with rent-seeking activities (under the
Dutch disease context) in the energy sector and demonstrates how the resource
boom impacts national income and movement of labor inputs (resource
movement effect). The resource movement effect occurrence or the movement
of labor inputs from the services to the energy sector depends on the degree of
the boom along with the number of the firms. The boom may also facilitate rent-
seeking depending on its degree and the number of the firms. In the duopoly
case (n=2), sufficiently small degree of the boom (o < B) is needed for the rent-
seeking facilitation. The national income (duopoly case) may decrease depending

on parameter values.

The impact of the boom on the national income and rent-seeking is different
from the previous studies because rent-seeking facilitation and national income
reduction depends on parameter values as well as the number of the firms. The
reason is that the rent-seeking activities of firms in the preceding studies (which
are mentioned above) are different from this model, and they focus on various
sectors under different assumptions. However, this study focuses on the Cournot
competition to analyze the effect of the boom as well as rent-seeking collusion. It
calculates the rent as the difference between profits of collusion and no collusion
cases which is another key difference from the past studies. In addition, rent-
seeking activities of firms (under small amount of boom) will dissipate the
resources (by attracting labor inputs from the services sector), and it corresponds
to Dutch disease outcome because of resource movement effect along with the
reduction of outputs in the services sector. However, the production of energy
occurs when there is sufficiently large degree of the boom. In this case, the firms
will join profit-seeking activities (production). Decreasing national income (under
parameters) is more serious because it happens in addition to the increasing gap
(between energy and services). This study is not the alternative to the above-
mentioned studies, and it analyzes the effect of the boom on labor inputs and
national income under the colluding firms with rent-seeking activities through

distinct formulation of the rent.

22 istanbul iktisat Dergisi - Istanbul Journal of Economics



Anar MURADOV

Hakem Degerlendirmesi: Dis bagimsiz.
Cikar Catismasi: Yazar ¢ikar catigmasi bildirmemistir.
Finansal Destek: Yazar bu ¢alisma i¢in finansal destek almadigini beyan etmistir.

Peer-review: Externally peer-reviewed.
Conflict of Interest: The author has no conflict of interest to declare.
Grant Support: The author declared that this study has received no financial support.

References

Auty, R. M. (2001a). The Political Economy of Resource-Driven Growth. European Economic Review,
45(4-6), 839-846. https://doi.org/10.1016/50014-2921(01)00126-X

Auty, R. M. (2001b). Resource Abundance and Economic Development. Oxford and New York:
Oxford University Press. DOI:10.1093/0199275785.001.0001

Baland, J. M. & Francois, P. (2000). Rent-seeking and resource booms. Journal of Development
Economics 61, 527- 542. https://doi.org/10.1016/S0304-3878(00)00067-5

Bertrand, L., & Céline, Q. (2015). What do we know about the sharing of mineral resource rent in
Africa? Resources Policy, 46(2), 239-249. https://doi.org/10.1016/j.resourpol.2015.10.005

Bello, A., & Cavero, S. (2008). The Spanish retail petroleum: new patterns of competition since the
liberalization of the industry. Energy Policy, 36, 612-626. https://doi.org/10.1016/j.
enpol.2007.10.014

Bruno, M., & Sachs, J. (1982): Energy and Resource Allocation: A Dynamic Model of the Dutch
Disease. Review of Economic Studies, 49(5), 845-859. https://doi.org/10.2307/2297191

Caselli, F., & Guy, M. (2013). Do Oil Windfalls Improve Living Standards? Evidence from Brazil.
American Economic Journal: Applied Economics, 5(1), 208-238. DOI:10.1257/app.5.1.208

Cassing, J. H., & Warr, P. G. (1985). The Distributional Impact of a Resource Boom. Journal of
International Economics, 18 (3—4), 301-319. https://doi.org/10.1016/0022-1996(85)90057-1

Chernova, E. G., & Razmanova, S. V. (2018). Development of Competitive Environment at the Oil
Market of Russian Federation: Empirical Analysis. Ekonomika regiona [Economy of Region], 14(2),
547-561.DOI: 10.17059/2018-2-17

Conti 'n, I, Correlje *, A., & Palacios, B. (2009). Competition, regulation, and pricing behavior in the
Spanish retail gasoline market. Energy Policy, 37(1), 219-228. https://doi.org/10.1016/].
enpol.2008.08.018

Cournot, A. A. (1838). Recherches sur les Principes Mathématiques de la Théorie des Richesses. Paris,
France: L. Hachette.

Corden, W. M., & Neary, J. P. (1982). Booming Sector and De-Industrialization in a Small Open
Economy. The Economic Journal, 92(368), 825-848. https://doi.org/10.2307/2232670

Corden, W. M. (1984). Booming Sector and Dutch Disease Economics: Survey and Consolidation.
Oxford Economic Papers, New Series, 36(3), 359-380. https://doi.org/10.1093/oxfordjournals.
oep.a041643

istanbul iktisat Dergisi - Istanbul Journal of Economics 23



Natural Resources and Rent Seeking Collusion in the Context of Dutch Disease

Garcia, J. P. (2010). Dynamic pricing in the Spanish gasoline market: A tacit collusion equilibrium.
Energy Policy, 38(4), 1931-1937. https://doi.org/10.1016/j.enpol.2009.11.073

Gillies, A. (2020). Corruption trends during Africa’s oil boom, 2005 to 2014. The Extractive Industries
and Society, 7(4), 1171-1181. https://doi.org/10.1016/j.exis.2020.06.006

Hindricks, J., & Myles, D. G. (2013). Intermediate Public Economics. 2nd ed., Cambridge, MA: MIT
Press, pp. 387- 408.

Kolstad, 1., & Wiig, A. (2009). It’s the rents, stupid! The political economy of the resource curse.
Energy Policy, 37(12), 5317-5325. https://doi.org/10.1016/j.enpol.2009.07.055

Lane, PR, & Tornell, A. (1996). Power, growth and the voracity effect. Journal of Economic Growth, 1,
213-241. https://doi.org/10.1007/BF00138863

Muradoyv, A. (2022). Energy Sector's Monopoly Rent-seeking and Supplementary Time-series
Analysis in the Case of Azerbaijan. Anadolu University Journal of Faculty of Economics, 4(1), 36-
49. https://doi.org/10.54737 /aujfe. 1065684

Neary, J. P, & Wijnbergen, S. (1984). Can Higher Oil Revenues Lead to a Recession? A comment on
Eastwood and Venables. Economic Journal, 94, 390-395. https://doi.org/10.2307/2232359

Ogbuabor, J. E., God'stime, O. E., Charles, O. M., & Ifeoma, C. M. (2018). Asymmetric Price
Transmission and Rent-

seeking in Road Fuel Markets: A Comparative Study of South Africa and Selected Eurozone
Countries. African Development Review, 30(3), 278-290. https://doi.org/10.1111/1467-
8268.12336

Ogbuabor, J. E., & Onuigbo, F. N. (2018). Are There Problems of Asymmetric Price Adjustment and
Rent-Seeking in Spanish Retail Diesel Market? Saudi Journal of Economics and Finance (SJEF),
2(6), 376-381. Retrieved from https://www.saudijournals.com/media/articles/SJEF-26-376-
381-cpdf

Ogbuabor, J. E., & Onuigbo, F. N. (2019). Response of Italian Domestic Heating Oil Market to
Variations in Crude Qil Costs: Symmetric or Asymmetric? Journal of Energy Technologies and
Policy, 9(2). DOI: 10.7176/JETP/9-2-02

Ogbuabor, J. E., Anthony, O., & Onyinye, |. A. O. (2020). Are anticompetitive behaviors rampant in
global retail energy markets? A study of price elasticity, asymmetric price adjustment and rent-
seeking.Energy Research & Social Science, 70, 101783. https://doi.org/10.1016/j.
erss.2020.101783

Tornell, A., & Lane, P.R. (1999). The voracity effect. American Economic Review, 89, 22-46. DOI:
10.1257/aer.89.1.22

Torvik, R. (2002). Natural resources, rent seeking and welfare. Journal of Development Economics, 67,
455-470. https://doi.org/10.1016/S0304-3878(01)00195-X

Tullock, G. (1967). The Welfare Costs of Tariffs, Monopolies, and Theft. Western Economic Journal
(now Economic Inquiry), 5,224-232. https://doi.org/10.1111/j.1465-7295.1967 tb01923.x

24 istanbul iktisat Dergisi - Istanbul Journal of Economics



Anar MURADOV

Van der Ploeg, F. (2010). Why do many resource-rich countries have negative genuine saving?:
Anticipation of better times or rapacious rent seeking. Resource and Energy Economics, 32 (1),
28-44. https://doi.org/10.1016/j.reseneeco.2009.07.002

Van der Ploeg, F. (2011). Curse or Blessing? Journal of Economic Literature, 49(2), 366-420. DOI:
10.1257/jel.49.2.366

Vicente, P.C. (2010). Does oil corrupt? Evidence from a natural experiment in West Africa. Journal of
Development Economics, 92(1), 28-38. https://doi.org/10.1016/j.jdeveco.2009.01.005

istanbul iktisat Dergisi - Istanbul Journal of Economics 25






