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Abstract

Why do some countries experience the negative effects of the Dutch Disease
while others seem to avoid the Resource Curse? For example, how does one explain
Norway’s success and Great Britain’s failure, despite the historical and geographical
similarities of their oil discoveries? Previous literature has focused on how policies
or institutions can lessen the consequences of the Dutch Disease once it has been
contracted. In contrast, I analyze how institutional characteristics that are in place
at the time of resource discovery can prevent the Dutch Disease from occurring
in the first place. Drawing from the Varieties of Capitalism literature, I find that
the institutional characteristics of Coordinated Market Economies help to prevent
the Dutch Disease from occurring, while Liberal Market Economies experience the
Dutch Disease. Three causal mechanisms are identified and tested. The degree of
coordinated wage bargaining, the intensity of factor specificity, and the magnitude
of income inequality are found to be causally related to the severity of the Dutch
Disease.
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1 Introduction

”If I meet Mrs. Thatcher in heaven, since that is where I intend to go, the biggest thing
I will tax her with is that she blow North Sea oil. [...] Norway, on the other hand, went
about it in the typical sober way you expect of good Scandinavians”

Robert M. Solow during the Eighteenth J. Seward Johnson

Lecture to the Marine Policy Center (Solow, 1991, p.185)

Why do some countries experience the negative effects of the Dutch Disease while
others seem to avoid the Resource Curse? For example, how does one explain Norway’s
success and Great Britain’s failure, despite the historical and geographical similarities
of their oil discoveries? Auty (2001) describes some resource rich countries as being
successful at using their natural resources for productive purposes, while other countries
have suffered a ”resource curse”.

The existing literature has primarily focused on how to lessen the negative conse-
quences of natural resources that occur through the so-called Dutch Disease or increased
rent-seeking. Some have argued that the quality of politicians or policies implemented
after resource discovery are at the core of the problem (Gylfason, 2001; Humphreys and
Sandbu, 2007; Robinson, Torvik and Verdier, 2006). Others have emphasized that institu-
tions may be able to constrain decision makers and therefore moderate the negative effects
of natural resources on social and economic outcomes (Torvik, 2002; Mehlum, Moene and
Torvik, 2006b,a; Robinson, Torvik and Verdier, 2006; Kolstad and Wiig, 2009)

However, while the focus on the interaction of institutions with natural resources is
a promising one, the literature to date has primarily focused on what happens after the
Dutch Disease has been contracted. In fact, besides controlling for the volume of resources
discovered, it is assumed that the severity of the Dutch Disease is uniform across countries.

In contrast, I analyze how institutional characteristics that are in place at the time
of resource discovery can prevent the Dutch Disease from occurring in the first place.
Instead of focusing on the ex-post effect of institutions, I draw attention to the ex-ante
influence that institutions may have on the severity of the Dutch Disease. I argue that the
apparent ”success” of some countries after resource discovery cannot only be attributed
to the quality of the ex-post measures implemented. Instead, the severity of the disease
has to be taken into account as well.

I draw on the Varieties of Capitalism literature in order to identify causal mechanisms
of specific institutional characteristics that may prevent the Dutch Disease from occurring.
It appears that many of the countries that are typically the subject of this literature have
had or still have substantial income from natural resources. Examples include income
from oil in Norway, the UK, Canada and the US; gas in Denmark and the Netherlands; as
well as minerals in Australia or Germany. This demonstrates that the presence of natural
resources is distributed across both Coordinated Market Economies (henceforth, CMEs)
and Liberal Market Economies (LMEs).

However, the data suggests that CMEs fare significantly better than LMEs after in-
creases in revenues from natural resources. For example, the comparison between the
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United Kingdom (a typical LME) and Norway (a typical CME) illustrates the puzzle.
Both countries discovered oil in the same region and at the same time. They both had
a similar level of economic development with what would be considered an institutional
environment typical for advanced industrialized countries. Both countries even used some
of the same policy instruments such as State Owned Enterprises. Yet, as the quote by Mr.
Solow indicated, the macroeconomic consequences across both countries were markedly
different. The two cases are part of a larger pattern. As illustrated by table 1, the
macroeconomic performance of CMEs after an increase in resources from non-tax sources
is decidedly positive. In contrast, LMEs exhibit the negative consequences typically as-
sociated with the Dutch Disease1.

Confronted with this puzzle, this paper tries to identify the institutional characteristics
of CMEs that help to prevent the Dutch Disease from occurring. Three causal mechanisms
are identified and tested. The degree of coordinated wage bargaining, the intensity of
factor specificity, and the magnitude of income inequality are found to be causally related
to the severity of the Dutch Disease. First, a higher degree of coordinated wage bargaining
is associated with wage moderation. Therefore, sudden inflows of non-tax revenues do
not translate into higher wages in some sectors versus others. This limits the contraction
of the manufacturing sector as a result of labor moving to other sectors that offer higher
wages. The so-called Resource Movement Effect is therefore weaker in CMEs than LMEs,
as the latter do not exhibit a high degree of wage bargaining coordination. Further,
the Resource Movement Effect is also affected by the degree of factor specificity. It is
harder to find employment in other sectors if the skills of a particular worker are specific
to his sector. The economy of LMEs is typically more reliant on workers with general
skills, while CMEs are characterized by an education and insurance system that promotes
general skills. Thus, as intersectoral labor mobility is higher in LMEs than CMEs, the
Resource Movement Effect is stronger in the former set of economies. Lastly, the extent
of inequality is found to be related to the elasticity of demand for non-tradables. The
more unequal the society, the higher the aggregate demand for services after an increase
in income. This implies that the so-called Spending Effect of the Dutch Disease is more
prominent in LMEs than CMEs.

My study holds significance for both theoretical and practical purposes. The theoreti-
cal contribution consists in resolving the mixed empirical findings of the existing literature.
For instance, while some scholars have found evidence of the phenomenon Dutch Disease,
others find that there is no such effect of natural resources. By explaining the systematic
variation of the severity of the Dutch Disease, the arguments of both sides can be brought
into a coherent framework. In practical terms, my study helps to determine if a country
is likely to experience the Dutch Disease if it pursues the exploitation of its natural re-
sources. For example, Colombia is currently in the process of exploring their oil resources

1The marginal effects and their standard errors reported in table 1 were calculated based on ta-
ble 2 in the appendix. I follow (Brambor, Clark and Golder, 2006) to calculate marginal effects
and correct the standard errors by the covariance of their constituent terms using SE = σ̂ ∂Y

∂X
=√

var(β̂1) + Z2var(β̂3) + 2Zcov(β̂1β̂3).
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Baseline LME CME
Value of Exports 1214.1 -4022.9** 1963.8**

(791.3) (1957.3) (861.8)

GDP per capita 184.97* -373.04** 340.86***
(97.78) (162.78) (112.68)

Inflation -0.127 0.609* -0.208**
(0.083) (0.329) (0.086)

Labor Productivity 0.563*** -0.730** 0.863***
(0.113) (0.348) (0.137)

Table 1: Systematic differences between LMEs and CMEs in macroeconomic performance
after increase in non-tax revenues.

and making them available for investors. As the revenues from natural resources are ex-
pected to increase dramatically, politicians have engaged in a lively debate. As policy
makers are unable to estimate how severe the Dutch Disease will be in Colombia, they
disagree about the measures that should be taken.

The remainder of this paper is structured as follows. The following section introduces
hypothesized mechanisms of the Dutch Disease in more detail and justifies the need for
focusing on ex-ante rather than ex-post effects of institutions. Section III presents the
three causal mechanisms that prevent the Dutch Disease from occurring in the first place
in CMEs but not LMEs. The theoretical claims are subsequently tested in section IV.
Section V concludes.

2 The Dutch Disease and Institutions

The Theory of the Dutch Disease Several industrialized countries have substantive
income from non-tax sources. Examples include income from oil in Norway, the UK,
Canada and the US; gas in Denmark and the Netherlands; as well as minerals in Aus-
tralia or Germany. While tax revenues are the primary source of government revenues,
NTR represent a significant contribution to the budget. My dataset estimates that NTR
accounts for an average of about 10% of total government revenues across a sample of
18 countries and 31 years, with maximum values up to 24% (Norway in 1990). Further,
NTR vary over time (see figure 5 in the appendix).

The effects of revenues from natural resources on macroeconomic indicators have been
primarily analyzed within the framework of the Dutch Disease. This theory suggests
that a resource boom will cause resources to move away from manufacturing activities
that are the primary engine for long term growth (Neary and Van Wijnbergen, 1986).
Conceptually, Corden and Neary (1982) divide the impact of resources via the Dutch
Disease into a ”resource movement effect” and a ”spending effect”. The former describes
a labor movement away from the tradeable manufacturing sector to either the oil sector or
the non-tradeable service sector. This is because the resource sector has a higher marginal
product during the boom and therefore is able to offer higher wages. Further, the new
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wealth will increase the demand for non-tradable goods, which is consequently able to
offer higher wages as well. The movement of labor to the booming resource sector and
the non-tradable sector increases the manufacturing costs. In addition, the ”spending
effect” suggests that spending the new wealth will lead to an appreciation of the nominal
exchange rate as the domestic currency attracts higher demand. The subsequent inflation
will lead to an appreciation of the real exchange rate, which in turn causes the contraction
of the non-resource traded sector as the country’s exports becomes more expensive.

It is theorized that both these effects that constitute the Dutch Disease have negative
effects on long-term growth. In particular, as manufacturing is the primary location for
”learning by doing” (Krugman, 1987) the Dutch Disease undermines the potential positive
externalities by this sector for the rest of the economy (Matsuyama, 1992; Sachs and
Warner, 1999; Torvik, 2001). Following Hirschman (1958), this implies that backward-
and-forward linkages between the rest of the economy are reduced as the manufacturing
sector contracts.

The empirical record of the Dutch Disease While the analytical argument of the
Dutch Disease has been prominent in theoretical discussions for 30 years, its empirical
record is mixed. As Auty (2001) has shown, the experiences of resource rich countries
are heterogenous. As many countries have suffered from a ”resource curse”, some have
been successful at using their natural resources for productive purposes. Consequently, it
is not surprising that the empirical record of the Dutch Disease is mixed.

There is evidence for the Dutch Disease. For instance, some authors have shown that
the hypothesized contraction of the manufacturing sector with the simultaneous expansion
of the service sector does exist (see Sachs and Warner, 1995, 1997; Forsyth and Kay, 1980;
Rowthorn and Wells, 1987; McMahon, 1997; Corden and Neary, 1982). Further, natural
resources have been found to be negatively correlated with growth both cross-nationally
(Sachs and Warner, 1995, 2001; Auty, 1993, 1986; Ranis, 1991) as well as within individual
countries (Bruno and Sachs, 1982; Forsyth and Kay, 1980; Bjørnland, 1998)

On the other hand, other researchers have found evidence contradicting the Dutch
Disease theory. For example, Bye et al. (1994), Cappelen, Eika and Caudhur̄ı (1996) and
Bjørnland (1998) find that the manufacturing sector in Norway actually benefitted from
the discovery of natural resouces.

Yet other scholars have concluded that there is no evidence for any effect of natural
resources on macroeconomic indicators. This has been the case with both cross-national
studies (Hutchison, 1994; Spatafora and Warner, 1995; Bjørnland, 1998; Bean, 1988; Leite
and Weidmann, 1999) as well as individual case studies (Sala-i Martin and Subramanian,
2003).

Existing explanations for mixed findings It has been suggested that the role of
institutions needs to be taken into account to explain the mixed findings with respect
to the Dutch Disease. It is argued that what matters is not the presence or absence
of natural resources, but rather the quality of their management (Robinson, Torvik and
Verdier, 2006; Gylfason, 2001). After all, good institutions might be necessary to constrain
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what politicians can do with natural resources (Robinson, Torvik and Verdier, 2006; Karl,
1997). However, the literature subsequently focused on the issue of rent-seeking while the
interaction of institutions with the Dutch Disease has received less attention2.

For instance, Torvik (2002) argues that the presence of natural resources gives actors
the incentive to engage in rent-seeking rather than productive activities. Consequently,
scholars found that if institutions are ”grabber friendly” the macroeconomic performance
after resource discovery is inferior than if institutions are ”production friendly” (Torvik,
2002; Mehlum, Moene and Torvik, 2006b,a; Robinson, Torvik and Verdier, 2006; Kolstad
and Wiig, 2009). However, the causal mechanisms of how institutions may prevent the
curse of natural resources are often vaguely defined. Truisms such as ”Institutions per-
mitting rent-seeking lead to rent-seeking” are not satisfactory. Further, the focus on the
abilities of institutions to reduce rent-seeking does not explain the divergent performance
of United Kingdom and Norway. After all, at the time of resource discovery, both were
considered western countries with a similar level of ”good” institutions.

What is common to all these studies is the assumption that resources have an impact
in the first place, which subsequently needs addressed within a framework of good or bad
institutions. For example, Andersen (1993) analyzes what type of economic policies are
pursued after resource discovery depending on the type of government-industry relations.
Nelsen (1991) and Klapp (1987) model the likelihood and severity of state intervention
after resource discovery.

However, I maintain that these approaches make the second step before the first.
Instead of assuming that the discovery of natural resources have a negative effect which
then is to be treated ex-post, it might be the case that institutional features existing at
the time of resource discovery determine the severity of the resource curse in the first
place.

My study contributes to the existing literature by explicitly analyzing the interaction
between institutional characteristics and the Dutch Disease as opposed to rent seeking.
Further, I attempt to focus on how institutions may affect the severity of the Dutch Disease
in the first place, rather than how institutions help moderate the negative effects once
the Dutch Disease has been contracted. In order to identify specific causal mechanisms
I combine two bodies of literature that are not usually considered jointly. I attempt to
incorporate the insights of the Varieties of Capitalism literature into the study of the
Dutch Disease.

3 Causal Mechanisms preventing the Dutch Disease

The Dutch Disease has been conceptualized as operating through two distinct channels,
the Resource Movement Effect and the Spending Effect. I hypothesize that some institu-
tional characteristics of CMEs may interrupt the causal sequence of both effects, and thus
hinder the Dutch Disease from developing. In contrast, both the Resource Movement and

2Exceptions are case studies on individual countries, such as the work on Norway by (Larsen, 2006)
and Cappelen and Mjoøset (2009).
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Spending Effect are not stopped in LMEs, as they lack the respective characteristics of
CMEs.

3.1 The Resource Movement effect in LMEs and CMEs

Traditional view The Resource Movement Effect hypothesizes a labor movement effect
away from the tradeable manufacturing sector to either the resources sector or the non-
tradeable sector. This is because the marginal product of labor rises in the resources
sector due to the sudden availability of resources such as oil. This sector is therefore
able to offer higher wages. In addition, the new wealth also increases the demand for
non-tradable goods such as services 3. This results in a rise in wages in the service sector.
As a consequence, labor moves from the manufacturing sector to both the resource sector
and the service sector resulting in the contraction of the manufacturing sector. There is
the possibility that the manufacturing sector would follow suit and offer higher wages as
well to prevent the movement of labor to other sectors. However, unemployment would
be the consequence as wages would have increased without corresponding increases in
productivity.

Note that the causal chain underlying the Resource Movement effect depends on two
assumptions. First, the Resource Movement effect assumes that wages in the resource
sector and the service sector will increase relative to the wages in the manufacturing
sector. This assumption is typically justified with reference to unions who are successful
in securing the maximum wage increase possible for their members. Thus, workers have
an incentive to move on to different jobs. Second, a high degree of labor mobility is
assumed to allow for labor to move from one sector to another. In sum, labor does not
only have the incentive to move across sectors, but also has the ability to do so.

However, these assumptions might only be appropriate in the context of LMEs but
not in CMEs. In fact, I argue that the incentive for labor to move across sectors as well
as the ability to change jobs are lower in CMEs than in LMEs. If high labor mobility
and sectoral wage flexibility implicit in the Resource Movement Effect are not given in
CMEs, the causal sequence of events leading to the Resource Movement Effect should be
interrupted. Thus, the first of two channels through which the Dutch Disease operates
would be closed in CMEs but not LMEs.

Wage moderation and the incentives to move across sectors As indicated above,
the Resource Movement Effect suggests that wages in the resource and service sectors will
rise, potentially forcing the manufacturing sector to follow suit. Dutch Disease models
usually assume that unions will succeed in negotiating wage agreements that would pro-
vide even lagging sectors with the same wage as the booming sector. Thus, productivity
increases in the resource sector are assumed to raise wages in all sectors through a central
wage bargaining system (OECD, 1983). For example, Enders and Herberg (1983, p.474)
write that ”[...] the sheltered sector can afford to pay, and will pay, higher nominal wages.

3See Spending Effect in section 3.2
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Intersectoral competition for labor or central bargaining will rise wages in the exposed
sector as well”. Similarly, Hoel (1981, p.270) argues that ”The justification for this as-
sumption is that local wage settlements are strongly influenced by wage rates elsewhere
in the economy, and that ’fairness’ considerations are important in wage rate determina-
tion.” Thus, the Dutch Disease models assume that the highest market-clearing wage rate
in any of the sectors of an economy will become the wage rate for all other sectors as well
– irrespective of the sectoral productivity differences.

However, the Varieties of Capitalism literature suggests that there are large differences
between LMEs and CMEs in how unions operate and the wage bargaining system is
organized. LMEs are typically considered to have a decentralized wage bargaining system
with many industry- or even firm-specific, localized unions. Presented with the option of
contraction through labor movement out of the sector, or decline of output due to wage
increases, the latter might appear to be the lesser of two evils. Thus, it seems plausible
that the manufacturing sector in LMEs is tempted to offer higher wages to equalize wages
on a high level in order to limit the outflow of labor. In contrast to the market process
towards a wage equilibrium, CMEs feature a centralized wage bargaining system providing
an institutionalized mechanism that equalizes wages across sectors. However, contrary to
the Dutch Disease models cited above, it appears that centralized wage bargaining systems
exhibit the tendency for wage moderation. Thus, while the centralized wage bargaining
equalizes wages, it does so on a low rather than high level.

The theoretical mechanism underlying this pattern in CMEs suggests that unions orga-
nized in centralized wage bargaining systems have the incentive to internalize externalities
that might arise from wage increases (Calmfors and Horn, 1986, p. 1157). For example,
a consumer price externality stems from the fact that one man’s wageincrease is mainly
another man’s price increase (Layard, Nickell and Jackman, 1991, p.132). Thus, a larger
coverage by a collective wage bargaining system or a more concentrated union represen-
tation implies that a larger share of the population will feel the negative externalities of
wage increases. Realizing that the potential nominal wage increases would be eaten up
by the inflationary consequences, unions in CMEs tend to exercise wage moderation to
avoid inflationary tendencies (Calmfors, 1993).

This theoretical mechanism appears to be empirical reality considering the multitude of
social pacts for wage moderation. So-called ”Social Contracts” in which unions moderate
wage demands have been in effect in countries such as Netherlands, Ireland, Finland,
Greece, Italy, Portugal, Belgium, Germany, Spain. (Calmfors, 2001; Flanagan, 1999).
For instance, the Wassenaar Agreement adopted in the Netherlands in 1982 resulted in
a real exchange rate reduction helping to make Dutch products more competitive abroad
(Visser, 1998, p.274). Further, cross-country studies found overwhelming support for the
thesis that a higher degree of wage bargaining centralization leads to lower real wages
(Calmfors et al., 1988; Holden and Raaum, 1991; Mares, 2005)4.

4Initially, Calmfors and Driffill suggested a hump-shaped relationship with respect to the degree
of centralization of wage bargaining and the macroeconomic outcomes. Both very decentralized and
very centralized wage bargaining systems were thought of producing superior macroeconomic outcomes.
However, it appears that this hump-shaped relationship appears to be due to two outliers, Switzerland and
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While the positive macroeconomic effects of centralized wage bargaining systems have
been firmly established in the Varieties of Capitalism literature, they have not been incor-
porated in the study of the Dutch Disease. Since LMEs typically feature a decentralized
wage bargaining system, wage increases in the resource as well as service sector relative
to the tradable sector are therefore possible. It appears plausible that labor market of
LMEs which is characterized by high labor mobility will equalize wages on the level of
the highest possible wage across all three sectors in the long run.

In contrast, CMEs typically feature centralized wage bargaining systems. Following
the insights from the Varieties of Capitalism literature above, wages across all sectors are
likely to remain on a similarly low level. In other words, the wage moderation tendency
of centralized wage bargaining systems implies that the wages in booming sectors will not
rise above the level of the wages in the lagging sectors. For the sake of overall employment,
union members in booming sectors appear to have an incentive to relinquish their claim
to higher wages.

This fundamental difference in patterns of relative wage increases has important im-
plications for the Resource Movement Effect. Since relative wage increases appear to
be uncommon in CMEs, labor does not have an incentive to move across sectors while
the opposite is true for LMEs. This implies that the labor movement from the lagging
manufacturing sector to the resource and service sector hypothesized by the Resource
Movement Effect should be less pronounced in CMEs than LMEs. Furthermore, the loss
of competitiveness of the manufacturing sector experienced in LMEs due to wage increases
beyond the marginal productivity is not experienced in CMEs as wages and productivity
remain in sync.

Factor specificity and the ability to move across sectors The previous section
establishes that labor in CMEs does not have the incentive to move across sectors. In
addition, I argue that labor in CMEs cannot move as easily to other sectors, even if there
were large relative wage differences providing the incentive to change jobs. The reason is
that the degree of factor specificity – and therefore the ability to find a job in a different
sector – differs across LMEs and CMEs.

One of the reasons for differences in factor specificity lies in the education system that
LMEs and CMEs feature. The education system of LMEs is considered to focus on general
skills as opposed to specific skills. The graduates are therefore highly mobile between jobs
as their skills are widely applicable. This contributes to a higher degree of labor mobility
in LMEs than in CMEs. In contrast, CMEs are characterized by a workforce with specific
skills (Iversen, 2005; Mares, 2003; Iversen and Soskice, 2009). The education system
accordingly relies on vocational training to a higher degree than in LMEs. Further, the
cost of education is socialized, either within the vocational training arrangements or by
providing free higher education through public universities. This is complemented by a

Japan, who both feature decentralized wage bargaining systems and wage moderation. Accounting for
these exceptions the data provides evidence that a linear model is best suited to describe the relationship
between wage bargaining centralization and macroeconomic performance (Soskice, 1990; Wallerstein,
1990; Kenworthy, 1996)
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social security and welfare system that decreases the risk and increases the incentives for
workers to acquire specific skills.

The differences in factor specificity across LMEs and CMEs have important implica-
tions for the Resource Movement Effect. Higher factor specificity in CMEs implies that
the labor mobility in CMEs should be lower than in LMEs. Therefore, even if the Resource
Movement Effect should increase wages in the resource and the service sector in CMEs,
workers with specific skills in manufacturing cannot easily move to these booming sectors
as their skills are not applicable there. Therefore, the higher degree of factor specificity in
CMEs should indicate that the Resource Movement Effect is less likely to occur in CMEs
than in LMEs.

To be sure, the possibility of limited labor mobility has been analyzed with respect
to the Dutch Disease in the past - albeit not in the context of LMEs vs. CMEs. For
example, Hoel (1981) analyzes the employment effects of an increase in oil price under
the conditions of labor immobility. He models an economy in such a way that there are
two separate labor markets in the booming and the non-booming sector due to perfect
labor immobility. Yet, the wages in both labor markets are the same. It is assumed that
the higher wage of the leading sector is transmitted to the rest of the economy. Under
these conditions, an increase in income from natural resources will produce unemployment
as production in the lagging manufacturing sector becomes unprofitable given the wages
determined in the booming sector. However, I argue that these hypothesized negative
effects of labor immobility are not present in CMEs. This is because labor immobility
due to factor specificity is combined with the wage moderation tendencies that come with
centralized wage bargaining.

The Resource Movement Effect in CMEs vs. LMEs To summarize, I hypothesize
that the Resource Movement Effect will be present in LMEs, but not in CMEs. I have
two distinct hypotheses.

1a) Labor does not want to move:
CMEs are characterized by centralized wage bargaining systems that induce wage
moderation. Thus, relative wage increases across sectors are less probable and the
overall wage level is likely to be lower than in LMEs. As a consequence, labor in
CMEs has no incentive to move across sectors, interrupting the causal mechanism
of the Resource Movement Effect.

1b) Labor cannot move:
Even if there would be the incentive to move across sectors, labor in CMEs could
not change jobs. The higher degree of factor specificity implies that their specific
skills would not be applicable elsewhere.

3.2 The Spending effect in LMEs and CMEs

Traditional view If the income of the natural resources is spent within the domestic
economy, it is hypothesized that the ”Spending Effect” will have negative effects on the
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economy in addition to those of the ”Resource Movement Effect”. The Dutch Disease
literature assumes a positive income elasticity of the demand for services with respect to
the Spending Effect. As a consequence of the additional income, the demand for services
is hypothesized to rise disproportionately. This excess demand would then cause the
prices of services to rise in relation to manufacturing goods. The appreciation of the real
exchange rate results in the contraction of the manufacturing sector as labor shifts to the
non-traded sector to accommodate for the higher demand of this sector. Consequently,
considering the higher production costs in the lagging manufacturing sector, the country’s
exports becomes more expensive with obvious negative consequences for growth.

Note that the causal chain underlying the Spending Effect depends crucially on the
assumption that the income elasticity of demand for services is positive. However, I
suggest that LMEs and CMEs differ systematically with respect to this assumption. In
particular, I argue that the income elasticity of demand for services is larger in LMEs than
CMEs as the latter are characterized by a more equal income distribution. Consequently,
I hypothesize the Spending Effect to be larger in LMEs than CMEs.

Inequality and the elasticity of demand for services I suggest that the elasticity
of demand for services depends on the relative income. That is, a given increase in income
results in a high elasticity of demand for services of high-income earners, while it results
in a low elasticity of demand for services for low income earners of a given society.

This claim is consistent with empirical studies of consumer behavior. For instance,
high-income earners have been found to spend a larger share of income for services and a
lower share on tradeable necessities than low-income earners (Leonardi, 2010; Bohman and
Nilsson, 2006; Anker, 2011; Garcia, 1999). Thus it is no surprise that studies of consumer
preferences found them to be non-homothetic. That is, the demand for goods and services
depend on relative income rather than on relative prices (Deaton and Muellbauer, 1980).

A causal mechanism underlying these findings suggests that the opportunity costs of
various income groups differ. Manning (2004) and Mazzolari and Ragusa (2007) suggest
that wage gains for high-income workers increase their opportunity costs of doing service-
related tasks themselves. Specifically, it is suggested that high-income earners consume
more skill-intensive services (such as education) as well as less skill-intensive services (such
as household chores) than low-income earners.

I extend this analysis and argue that high- and low-income earners not only consume
different levels of services but also exhibit different elasticities of demand for services.
In particular, I theorize that the functional form of the income elasticity of demand for
services is convex. This implies that high-income earners have a relatively higher income
elasticity of demand for services than low-income earners.

This assumption has important implications for the analysis of an income shock with
respect to countries with different levels of inequality. Assuming a convex function of
income elasticity of demand for services implies that the average consumption of services
after an income-shock will be larger in a country divided into a high and a low income
group than the average consumption of services in an equal society.

I justify this assumption with reference to related research on the impact of inequality
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on the real exchange rate. For instance, Min (2002) argues that inequality is positively
related to the price of nontradables. Further, Garcia (1999) shows that more inequality
will tend to appreciate the real exchange rate if the income elasticity of non-traded goods
demand is greater than one. In addition, country studies provide additional evidence that
income inequality is associated with a larger demand for services. For example, ”The
explanation of the unusually high income elasticity of demand [for services] in the Indian
instance seems to lie primarily in increasing inequality of income and introduction of a
whole host of services households can spend on” (Rakshit, 2007, p.104). Similar findings
have been reported from Egypt (Moustafa, 2006).

The Spending Effect in CMEs vs. LMEs To summarize, I hypothesize that the
Spending Effect will be systematically stronger in LMEs than in CMEs. In particular, I
hypothesize the following:

2) Higher income inequality implies higher elasticity of demand for services
Assuming a convex function of income elasticity of demand for services, unequal
societies exhibit a higher demand for services after an income shock than do equal
societies. Typically, CMEs are characterized by less inequality than LMEs. Since
the Spending Effect crucially depends on the degree of income elasticity of services,
I hypothesize that the Spending Effect will be less pronounced in CMEs than in
LMEs.

Figure 1: Illustration of causal mechanisms suggested
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4 Research Design and Empirical testing

4.1 Data and Method

Data I test the hypotheses with panel data for 18 OECD countries for the period of 1970
until 2001. The main dependent variable to capture the contraction of the traded sector
predicted by the Dutch Disease is the Value of Export Goods obtained form the IMF
International Financial Statistics. The other measures of the Dutch by which I illustrated
the difference between CMEs and LMEs in table 1 were obtained from the OECD.

The Resource Curse literature focuses on revenues from natural resources only. Since
governments often do not report income from natural resources separately, scholars have
developed several ways of estimating such revenues. Some scholars combine the export
value of mineral-based fuels (petroleum, natural gas, and coal) as well as nonfuel ores and
metals, as fractions of GDP (Sachs and Warner, 1995; Ross, 2001; Collier and Hoeffler,
2000). While the export data is easily available in the World Development Indicators
dataset, this measure is imprecise as it ignores production costs, re-exports and domestic
consumption of natural resources (Ross, 2008). Considering this shortcoming attempts
have been made to create more meaningful measures of natural resource rents by sub-
tracting the production costs from the natural resources price, and then multiplying the
unit-rent by the overall production volume. The resulting measure of resource rent is then
used either per capita (Ross, 2006b,a, 2008, 2009; Dunning, 2008) or as a fraction of GDP
(Collier and Hoeffler, 2009).

While this measure is an improvement over the previous use of mineral export figures,
it is nevertheless a proxy for revenues based on production figures, and not a measure
of the revenues themselves. It therefore cannot account for the royalty arrangements
between the mining companies and the government, which might vary across countries.
However, such data is actually available through the variable ”Non-tax revenue as % of
GDP” which the WDI provided up until 2004 (World Bank, 2004). The measure reports
all government from non-tax sources, such as income arising from government ownership
of property as well as dividends, interest, land rents or royalties. I assume this variable
to be exogenous, which is justified as the measure excludes non-tax revenue that might
be a function of government decisions. For instance, income from privatizations of state
owned enterprises, grants, government borrowing and repayments of previous government
lending is excluded

This data is available for 18 countries over 31 years (1970 - 2001). Following Pontusson
(2005), I categorize Australia, Canada, Ireland, New Zealand, UK and the USA as LMEs,
while the remaining countries are classified as CMEs (i.e. Austria, Belgium, Denmark,
Finland, France, Germany, Italy, Japan, Netherlands, Norway, Sweden, Switzerland).

Method According to Beck and Katz (1995), panel data are likely to suffer from unit
heteroscedasticity and serial correlation (i.e. autocorrelation) in the error term. In order
to estimate such data properly, they suggest to pool the data from different countries
unto one dataset and then to estimate an OLS model with panel-corrected standard
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errors (PCSE). However, Wilson and Butler (2007) show that pooling data from different
countries can lead to inaccurate estimates as it essentially assumes that unobserved local
factors do not exist. Ignoring such differences across countries may result in omitted
variable bias.

Accounting for such country specific unobserved differences can be done by using
hierarchical models, such as random effects or fixed effects. On conceptual grounds, I
reject random effects estimation for the data at hand for several reasons. First, I want
to study the effects of the Dutch Disease in only OECD countries as the Varieties of
Capitalism literature only focuses on this subset. As such, I would be violating the
assumption implicit in random effects estimation that the cases at hand are randomly
drawn from a larger set of cases (Gujarati, 2003, p.664). Further, it is reasonable to expect
that the unobserved effects εi and the independent variables are correlated (Wooldridge,
2002, p.450) as I expect that country specific characteristics matter for determining the
severity of the Dutch Disease. Thus, the correlation between εi and X would again violate
the assumptions of random effects models. Lastly, random effects models are estimated
using FGLS (Feasible Generalized Least Squares), which may lead to standard errors that
induce overconfidence in the estimates Beck and Katz (1995). Therefore, I will use the
fixed effects estimation.

In a later article, Beck and Katz (1996) suggest that researchers should use a lagged
dependent variable to address problems of autocorrelation that may arise from temporal
dynamics in the data. However, Wilson and Butler (2007) argue that if the error terms
of a lagged dependent variable model are autocorrelated, OLS estimates of all model pa-
rameters will be biased and inconsistent. Further, Achen (2000) find that using lagged
dependent variables on the right hand side can lead to spurious results, where an esti-
mated coefficient of the lagged variable can be highly significant even though the lagged
dependent variable has no impact in the true model. In order to account for autocorrela-
tion, I will therefore not include a lagged dependent variable, but instead will specify the
estimation to directly account for an AR-1 process. This should further increase the diffi-
culty for my theories to be found statistically significant as it will prevent artificially small
standard errors due to temporal dependence. As a further step to avoid overconfidence
in my estimates, I use panel corrected standard errors (PCSE) to correct the standard
errors of the fixed effects regression.

4.2 Resource Movement Effect

Wages and the incentive to change jobs Hypothesis 1a) suggested that in CMEs,
labor does not want to move across sectors after an increase in Non-Tax Revenue. I
hypothesize that this is because CMEs are characterized by centralized wage bargaining
systems and therefore concentrated unionization which induces wage moderation. Thus,
relative wage increases across sectors are less probable and the overall wage level is likely
to be lower than in LMEs. As a consequence, labor in CMEs has no incentive to move
across sectors, interrupting the causal mechanism of the Resource Movement Effect.

To test this hypothesis I interact the non-tax revenues with the degree of wage coor-
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dination. I use the Herfindahl index of union concentration obtained from Golden, Lange
and Wallerstein (2009) for this purpose. To illustrate the effect of non-tax revenue on
the Dutch Disease in both LMEs and CMEs I use the value of exports as the dependent
variable. If the Dutch Disease is present and the tradable sector subsequently contracts
the effect of non-tax revenue on the value of exports should be negative, and vice versa.

The regressions results are reported in tables 3, 4 and 5. However, I follow Braumoeller
(2004) to graph the marginal effect of non-tax revenue once the moderating effect of the
degree of wage concentration is taken into account. The resulting effects are illustrated in
figure 2. It appears that there is a statistically significant negative relationship between
non-tax revenues and the value of exports in LMEs once the size of non-tax revenue is
larger than 10% of GDP. The Resource Movement Effect is therefore present in LMEs. In
contrast, the relationship between non-tax revenues and the value of exports is positive
and statistically significant for countries with non-tax revenues larger than 5% of their
GDP. Taking into account the degree of wage moderation demonstrates why the Resource
Movement Effect does not appear to be present in CMEs. In fact, the effect is reversed.
In sum, therefore, the hypothesis 1a) may be viewed as confirmed.
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Figure 2: Marginal effect of non-tax revenue on the value of exports when moderated by
union concentration for LMEs and CMEs.

Factor specificity and the ability to change jobs In section I further hypothesize
that labor cannot easily move in CMEs, even if sectoral wage differences would exist to
provide workers with incentives to move into other sectors. Hypothesis 1b) suggests that
a higher degree of factor specificity might be the reason for this. In the words of Iversen
and Soskice (2002, p.876) ”Workers derive their income from skills that can be either
general or specific. Specific skills are valuable only to a single firm or a group of firms
(whether an industry or a sector), whereas general skills are portable across all firms”.
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Since CMEs are characterized by a workforce with predominately specific skills, workers
would be unable to move to different sectors, even if they wanted to change jobs due to
higher wages offered. In contrast, the work force of LMEs is characterized by general
skills. Therefore I expect that labor movement in response to resource-boom induced
sectoral wage differentials are more likely in LMEs than CMEs.

To test this hypothesis I interact the non-tax revenues with the degree of skill speci-
ficity. I use the measure of skill-specificity provided by Cusack, Iversen and Rehm (2006)
for this purpose. However, as this data is collected for a set of individuals in various
countries I average the individual scores to obtain an aggregated country-year score of
skill specificity. I again use the value of exports as the dependent variable.

The regressions results are reported in tables 6, 7 and 8. The marginal effect of
non-tax revenue on the value of exports accounting for the moderating effect of factor
specificity is illustrated in figure 3. It appears that in LMEs the marginal impact of
non-tax revenues after taking into account the degree of factor specificity is negative and
generally statistically significant. This would confirm that the Resource Movement Effect
is present in LMEs. In contrast, the relationship between non-tax revenues and the value
of exports under consideration of factor specificity is not statistically significant in CMEs,
as the Null is included in the confidence interval at any level of non-tax revenues. This
implies that CMEs do not suffer from the Resource Movement Effect due to their workforce
possessing a generally higher factor specificity. In sum, the hypothesis 1b) appears to be
confirmed as well.
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Figure 3: Marginal effect of non-tax revenue on the value of exports when moderated by
factor specificity for LMEs and CMEs.
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4.3 Spending effect

Inequality and the demand for services In section 3.2 I introduce hypothesis 2),
suggesting that higher inequality implies higher elasticity of demand for services. Assum-
ing a convex function of income elasticity of demand for services, I claim that unequal
societies exhibit a higher demand for services after an income shock than do equal societies.
Typically, CMEs are characterized by less inequality than LMEs. Since the Spending Ef-
fect crucially depends on the degree of income elasticity of services, I hypothesize that
the Spending Effect will be less pronounced in CMEs than in LMEs.

To test this hypothesis I interact non-tax revenues with data on the gini-coefficient
obtained from the OECD. However, since this data is only reported every 5 years, I
interpolate (but not extrapolate) the data. I justify this procedure with reference to the
fact that income distributions typically do not change rapidly and therefore should not
exhibit much volatility. The dependent variable is again the value of exports.

The marginal effect of non-tax revenue once moderated by inequality is shown in figure
4, which are based on the regressions reported in tables 9, 10 and 11. It appears that in
unequal societies, such as LMEs, the effect of non-tax revenues on the value of exports
is decidedly negative and generally statistically significant. In contrast, non-tax revenues
positively affect the value of exports in more equal societies such as CMEs. This implies
that the spending effect is in deed moderated by the degree of inequality. It therefore
appears that there exists evidence in favor of hypothesis 2).
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Figure 4: Marginal effect of non-tax revenue on the value of exports when moderated by
inequality for LMEs and CMEs.
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5 Conclusion

This paper contributes to the literature on the effect of non-tax revenues. It explains why
some countries experience the negative effects of the Dutch Disease while others seem to
avoid it. While previous literature focused on how policies or institutions can lessen the
consequences of the Dutch Disease once it has been contracted, I analyze how institutional
characteristics that are in place at the time of resource discovery can prevent the Dutch
Disease from occurring in the first place. Drawing from the Varieties of Capitalism liter-
ature, I find that the institutional characteristics of Coordinated Market Economies help
to prevent the Dutch Disease from occurring, while Liberal Market Economies experience
the Dutch Disease.

Three causal mechanisms are identified and tested. The degree of coordinated wage
bargaining is found to affect the incentive of labor to move across sectors. The ability of
obtaining a job in a different sector is further affected by the intensity of factor specificity.
CMEs are characterized by a high degree of coordinated wage bargaining and high factor
specificity, and are therefore less likely to experience the Resource Movement Effect. In
addition, the degree of income inequality is found to be positively related to the magnitude
of the Spending Effect. As LMEs typically feature more unequal societies than CMEs,
the Spending Effect is more pronounced in the former than the latter.

Avenues for future research include extension of the analysis to a larger set of cases.
While the institutional characteristics that result in wage moderation and labor immo-
bility are well known in the context of industrialized countries, the same effects might be
caused by different sets of institutional characteristics in developing countries.
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6 Appendix

GDP per capita Inflation Value of Exports Labor Productivity
(1) (2) (3) (4) (5) (6) (7) (8)

NTR 184.968 -373.037 -.127 .609 1214.052 -4022.926 .563 -.730
(97.783)∗ (162.781)∗∗ (.083) (.329)∗ (791.267) (1957.310)∗∗ (.113)∗∗∗ (.348)∗∗

Dummy CME (dropped) (dropped) (dropped) (dropped)

NTR * Dummy 713.898 -.817 5986.713 1.593
(208.947)∗∗∗ (.346)∗∗ (2189.692)∗∗∗ (.395)∗∗∗

Total tax revenue 395.493 525.469 -.164 -.160 1703.629 1946.291 .703 .935
(126.952)∗∗∗ (135.979)∗∗∗ (.127) (.123) (659.664)∗∗∗ (669.600)∗∗∗ (.150)∗∗∗ (.163)∗∗∗

Gov. consumption 326.831 441.754 -.038 -.027 -576.241 -520.171 .625 .855
(304.310) (311.491) (.277) (.270) (1731.000) (1687.151) (.364)∗ (.383)∗∗

CBI Index 3267.780 1667.244 -.974 1.036 12758.610 -1425.497 4.428 .973
(1022.850)∗∗∗ (1013.709) (.640) (1.050) (3783.479)∗∗∗ (6885.150) (.947)∗∗∗ (1.285)

Total Labor Force .585 .632 -.0001 -.0001 11.999 12.363 .0009 .0009
(.087)∗∗∗ (.070)∗∗∗ (.00008) (.00008)∗ (1.450)∗∗∗ (1.303)∗∗∗ (.0001)∗∗∗ (.00008)∗∗∗

cons -13115.030 -11947.170 15.340 5.620 -120688.200 -64439.710 28.876 34.763
(6897.209)∗ (6598.785)∗ (5.781)∗∗∗ (6.121) (36260.240)∗∗∗ (41166.410) (7.847)∗∗∗ (8.228)∗∗∗

e(N) 405 405 405 405 382 382 380 380

Table 2: Systematic differences between LMEs and CMEs in macroeconomic performance
after increase in non-tax revenues

(1) (2) (3)
NTR 2451.542 2729.276 4022.835

(951.151)∗∗∗ (1053.935)∗∗∗ (3036.937)

Union concentration 62744.480 83311.560
(35665.660)∗ (63662.090)

NTR * Union -1914.261
(5746.385)

Total tax revenue 3861.224 4222.043 4453.530
(881.904)∗∗∗ (888.719)∗∗∗ (910.035)∗∗∗

Gov. consumption -2105.990 -1666.919 -1790.928
(2237.327) (2295.366) (2334.068)

CBI Index -1363.508 7981.590 8107.324
(4197.396) (7265.992) (7371.169)

cons -63840.960 -158684.300 -177291.800
(39260.750) (64962.250)∗∗ (68747.690)∗∗∗

e(N) 382 347 347

Table 3: Regressions for Hypothesis 1a): Wage Coordination moderating the relationship
between non-tax revenue and the value of exports – Full Sample
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(1) (2) (3)
NTR -2831.167 -5385.455 23649.470

(4228.232) (6020.008) (24745.440)

Union concentration -313269.300 87198.720
(110542.100)∗∗∗ (380646.200)

NTR * Union -31011.550
(29467.900)

Total tax revenue 7323.303 8160.515 8816.960
(3171.929)∗∗ (4107.161)∗∗ (4177.531)∗∗

Gov. consumption -10827.390 -13965.710 -15414.060
(4985.009)∗∗ (6249.082)∗∗ (6763.383)∗∗

CBI Index 123609.500 122452.200 120189.900
(21086.540)∗∗∗ (19558.440)∗∗∗ (20242.230)∗∗∗

cons -78193.950 295128.200 -75540.430
(117062.000) (209907.600) (330159.800)

e(N) 103 76 76

Table 4: Regressions for Hypothesis 1a) - Subsample LMEs

(1) (2) (3)
NTR 2709.918 3089.613 -1605.522

(1014.227)∗∗∗ (1061.007)∗∗∗ (2714.969)

Union concentration 96361.100 24422.030
(35961.040)∗∗∗ (57677.770)

NTR * Union 7711.560
(5652.252)

Total tax revenue 3278.951 3439.338 3041.670
(942.163)∗∗∗ (923.119)∗∗∗ (888.533)∗∗∗

Gov. consumption 419.542 563.495 478.613
(2076.084) (2017.940) (1982.353)

CBI Index -16402.190 -27352.340 -16569.320
(5512.893)∗∗∗ (7168.676)∗∗∗ (7830.591)∗∗

cons

e(N) 279 271 271

Table 5: Regressions for Hypothesis 1a) - Subsample CMEs

(1) (2) (3)
NTR 2451.542 3056.914 42422.820

(951.151)∗∗∗ (5441.455) (29677.020)

Factor Specificity -9813.652 327565.400
(115065.400) (236571.400)

NTR * Factor -25945.790
(18942.440)

Total tax revenue 3861.224 15241.670 16057.580
(881.904)∗∗∗ (8662.849)∗ (8937.471)∗

Gov. consumption -2105.990 -52085.560 -55183.370
(2237.327) (13539.490)∗∗∗ (12542.130)∗∗∗

CBI Index -1363.508 76729.710 72933.370
(4197.396) (16456.860)∗∗∗ (17454.630)∗∗∗

cons -63840.960 470806.000 5964.613
(39260.750) (406531.000) (555931.300)

e(N) 382 40 40

Table 6: Regressions for Hypothesis 1b): Factor Specificity moderating the relationship
between non-tax revenue and the value of exports – Full Sample
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(1) (2) (3)
NTR -2831.167 -11824.980 322935.000

(4228.232) (14480.760) (62319.890)∗∗∗

Factor Specificity 29075.490 2072174.000
(196490.000) (471438.800)∗∗∗

NTR * Factor -224170.600
(45711.840)∗∗∗

Total tax revenue 7323.303 25294.270 32459.010
(3171.929)∗∗ (16066.290) (12455.120)∗∗∗

Gov. consumption -10827.390 -45393.470 -54106.490
(4985.009)∗∗ (17087.540)∗∗∗ (13632.970)∗∗∗

CBI Index 123609.500 155412.600 138861.500
(21086.540)∗∗∗ (23025.570)∗∗∗ (23959.920)∗∗∗

cons -78193.950 54365.950 -3006766.000
(117062.000) (780401.900) (933670.500)∗∗∗

e(N) 103 20 20

Table 7: Regressions for Hypothesis 1b) - Subsample LMEs

(1) (2) (3)
NTR 2709.918 8231.097 64136.370

(1014.227)∗∗∗ (5583.744) (56158.000)

Factor Specificity 187117.700 860242.900
(165988.000) (697825.800)

NTR * Factor -35710.820
(34831.920)

Total tax revenue 3278.951 8364.737 7100.791
(942.163)∗∗∗ (9454.474) (9644.055)

Gov. consumption 419.542 -36497.470 -43136.930
(2076.084) (17148.270)∗∗ (18198.590)∗∗

CBI Index -16402.190 84933.180 -90713.230
(5512.893)∗∗∗ (93744.300) (174304.500)

cons

e(N) 279 20 20

Table 8: Regressions for Hypothesis 1b) - Subsample CMEs

(1) (2) (3)
NTR 2451.542 1103.234 3783.716

(951.151)∗∗∗ (1370.695) (6850.896)

Gini 2250800.000 2330185.000
(371425.600)∗∗∗ (441752.800)∗∗∗

NTR * Gini -10015.730
(25765.030)

Total tax revenue 3861.224 2893.667 2875.626
(881.904)∗∗∗ (1330.183)∗∗ (1332.540)∗∗

Gov. consumption -2105.990 -7064.972 -7136.209
(2237.327) (2515.677)∗∗∗ (2590.150)∗∗∗

CBI Index -1363.508 102346.100 102479.200
(4197.396) (15669.030)∗∗∗ (15800.470)∗∗∗

cons -63840.960 -711105.800 -730949.800
(39260.750) (137209.400)∗∗∗ (149745.200)∗∗∗

e(N) 382 219 219

Table 9: Regressions for Hypothesis 2): Inequality moderating the relationship between
non-tax revenue and the value of exports – Full Sample
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(1) (2) (3)
NTR -2831.167 1579.095 199542.000

(4228.232) (4630.870) (46116.010)∗∗∗

Gini 2749332.000 8570719.000
(634363.100)∗∗∗ (1424934.000)∗∗∗

NTR * Gini -624421.900
(148751.400)∗∗∗

Total tax revenue 7323.303 6802.972 12255.750
(3171.929)∗∗ (3367.734)∗∗ (3732.278)∗∗∗

Gov. consumption -10827.390 -15353.920 -21727.270
(4985.009)∗∗ (5528.167)∗∗∗ (6193.372)∗∗∗

CBI Index 123609.500 89915.840 76105.020
(21086.540)∗∗∗ (23270.480)∗∗∗ (17133.940)∗∗∗

cons -78193.950 -822544.600 -2692703.000
(117062.000) (257926.600)∗∗∗ (475121.500)∗∗∗

e(N) 103 68 68

Table 10: Regressions for Hypothesis 2) - Subsample LMEs

(1) (2) (3)
NTR 2709.918 2084.905 -9089.889

(1014.227)∗∗∗ (1541.827) (5472.286)∗

Gini 1246867.000 796165.600
(273017.500)∗∗∗ (347971.100)∗∗

NTR * Gini 43815.990
(20851.480)∗∗

Total tax revenue 3278.951 2987.014 3707.013
(942.163)∗∗∗ (1486.668)∗∗ (1582.386)∗∗

Gov. consumption 419.542 -3688.399 -3480.316
(2076.084) (2414.760) (2480.792)

CBI Index -16402.190 -2763.362 14471.580
(5512.893)∗∗∗ (18414.050) (18162.290)

cons

e(N) 279 151 151

Table 11: Regressions for Hypothesis 2) - Subsample CMEs
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Figure 5: Variation of Non-tax revenues across countries over time
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