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Lessons from the Dutch Disease:
Causes, Treatment, and Cures

by Thorvaldur Gylfason”

This paper is intended to discuss some of the economic lessons that can be drawn from
the experience of natural-resource-rich countries around the world since the 1960s. The
discussion is divided into five parts. It begins with a few remarks on the origins and
symptoms of the Dutch disease. Thereafter I describe the way economists in recent years
have come to think about the relationship between natural resource abundance and
economic growth. This is followed by a brief interlude on the experience of the OPEC
countries. I then try to provide a glimpse of some of the results that have emerged in the
last few years from empirical studies of the cross-country relationships between natural
resource abundance and economic growth and various key determinants of growth across
the world. The paper concludes with a brief discussion of the special case of Norway and

its unusual position among the resource-rich countries.

L. “Neither Dutch nor a Disease”
In the original, narrow sense of the term, the ‘Dutch disease’ refers to the fears of de-
industrialization that gripped the Netherlands as a result of the appreciation of the Dutch
guilder that followed the discovery of natural gas deposits within the country’s
jurisdiction in the North Sea in the late 1950s and early 1960s. This stood to reason: the
appreciation of the currency that followed the gas export boom reduced the profitability
of manufacturing and service exports.' As Figure 1 shows, total exports decreased

markedly relative to Gross Domestic Product (GDP) during the 1960s. This means that
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the expansion of petroleum exports in the 1960s not only crowded out other exports: it
actually reduced other exports disproportionately, with the result that total exports
declined markedly relative to GDP. Hence the fears of dire consequences for Dutch
manufacturing. However, as Figure 1 shows, the problem proved short-lived. From the
late 1960s onwards, exports of goods and services have increased from less than 40 per
cent of GDP to nearly 60 per cent, a high ratio by international standards for a country
with 16 million inhabitants. The fears of de-industrialization did not materialize, far from
it. But the name stuck. It is sometimes said that, being neither Dutch nor a disease, the
Dutch disease is a double misnomer. But when, as in this case, a disease bears the name
of the first patient diagnosed with it, it would seem a bit harsh to require the patient to
remain sick for the name to stick. The fact that the Dutch recovered fairly quickly from
the disease that bears their name, while some other countries have suffered much longer
and continue to do so, does not by itself call for a name change.

But is it a disease? Those who do not think so seem to view it as matter of one sector
benefiting partly at the expense of others, without seeing any macroeconomic or social
damage being done, on the contrary. By contrast, those who, like myself, view the Dutch
disease as an ailment, are concerned about the potentially harmful consequences of the
induced reallocation of resources between sectors — from high-tech service industries to
low-tech primary production, for example — for economic growth and diversification.

I happen to think that Adam Smith would have concurred. In his Wealth of Nations
(1776), he describes how government bounties to one favored industry hurt other

industries as well as the national economy as a whole. Listen to him:

But the great encouragement, which a bounty of thirty shillings the ton gives to the buss
fishery, is necessarily a discouragement to the boat fishery; which, having no such bounty,
cannot bring its cured fish to market upon the same terms as the buss fishery. The boat-
fishery, accordingly, which before the establishment of the buss bounty, was very
considerable, and is said to have employed a number of seamen, not inferior to what the buss
fishery employs at present, is now gone almost entirely to decay. ... (t)he herring buss bounty
serves no ... good purpose. It has ruined the boat fishery, which is, by far, the best adapted
for the supply of the home market.”

Let Smith continue:
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When the undertakers of fisheries, after such liberal bounties have been bestowed upon them,
continue to sell their commodity at the same, or even at a higher price than they were
accustomed to do before, it might be expected that their profits should be very great; and it is
not improbable that those of some individuals may have been so. In general, however, I have
every reason to believe, they have been quite otherwise. The usual effect of such bounties is
to encourage rash undertakers to adventure in a business, which they do not understand, and
what they lose by their own negligence and ignorance, more than compensates all that they
can gain by the utmost liberality of government.3

And Smith adds:

... there must surely be something more than ordinary absurdity, in continuing such profusion
in times of general difficulty and distress.*

True, Smith speaks of subsidies, but the discovery of a natural resource is the economic
equivalent of a subsidy as far as the beneficiary is concerned — which, by the way, is
probably why unrequited foreign aid may in many cases turn out to be, at best, a mixed
blessing, no less than a natural resource discovery. As the above quotes should make
clear, Smith was not talking about the harmful effects of the taxation necessary to finance
the subsidies. Anyhow, according to this view of the reallocative consequences of the
Dutch disease, the empirical evidence of an inverse relationship between natural resource
abundance and economic growth over long periods that has emerged in the last few years,
and which we will explore in Section IV, can be viewed as a sign of the Dutch disease.
Because the disease is the symptoms associated with it, by definition, the issue of
misdiagnosis — of mistaking symptoms for the disease — does not arise.

An overvalued currency was the first symptom associated with the Dutch disease, but
subsequently several other symptoms came to light. Natural resource abundance is, as a
rule, accompanied by booms and busts: the prices of raw materials fluctuate a great deal
in world markets, and so do supplies. Fish stocks, for example, are notoriously volatile.
Oil wells go dry, mines are depleted, and so forth. The resulting fluctuations in export
earnings trigger exchange rate volatility, perhaps no less so under fixed exchange rates
than under floating rates. Unstable exchange rates create uncertainty that tends to hurt
exports and other trade, including foreign investment. Further, the Dutch disease can

strike even in countries that do not have their own national currency. In this case, the
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natural-resource-based industry is able to pay higher wages and also higher interest rates
than other industries, thus making it difficult for the latter to remain competitive. This
problem can become particularly acute in countries with centralized wage bargaining (or
with oligopolistic banking systems, for that matter) where the natural-resource industries
set the tone in nation-wide wage negotiations and dictate wage settlements that other
industries can ill afford. The Faeroe Islands and Greenland, both of which use the Danish
krone, are a case in point.” Their fishing industry dominates their national economies to
the virtual exclusion of other manufacturing.

In one or all of these ways, the Dutch disease tends to reduce the level of total exports
or skew the composition of exports away from those kinds of manufacturing and service
exports that may be particularly conducive to economic growth over time. Exports of
capital —i.e., inward foreign direct investment — may also suffer in the same way.

Against this background, Figures 1-3 present relevant empirical evidence for Norway
and the Netherlands. Figure 1 shows that the Netherlands recovered quickly from the
Dutch disease, as mentioned before, and have seen a persistent upward trend in their total
exports relative to GDP since the mid-1960s. Meanwhile, Norway’s total exports have
been stagnant relative to GDP at a level well below that of the Netherlands, even if the
Dutch economy is almost three times as large as that of Norway. Figure 2 tells a similar
story about foreign direct investment, which has increased relative to GDP in both
countries since 1975, but less rapidly in Norway than in the Netherlands. Figure 3 shows
that the share of manufacturing exports in total exports in the Netherlands increased from
50 percent in 1980 to 70 percent in 1998, while the same ratio has hovered around 30
percent in Norway without showing any tendency to rise over time. These things matter
because exports and foreign investment are good for growth.’ Openness to trade and
investment stimulates imports of goods and services, capital, technology, ideas, and
know-how. Further, too much primary-export dependence and too little manufacturing
may hurt economic growth over the long haul. The upshot of this discussion is that the

Dutch disease is a matter of concern mainly because of its potentially deleterious

® See Martin Paldam, “Dutch Disease and Rent Seeking: The Greenland Model,” European Journal of
Political Economy 13, No. 1, 1997, pp. 591-614.

6 See, for example, Jeffrey A. Frankel and David Romer, “Does Trade Cause Growth?,” American
Economic Review 89, June 1999, pp. 379-399.



consequences for economic growth.

IL. Thinking about Natural Resources and Growth’
The structure of recent models of the relationship between natural resource abundance
and economic growth is nearly always the same. An abundance of natural resource riches
is taken to influence some variable or mechanism “X” which impedes growth. The
challenge for economic growth theorists and empirical workers in the field is to identify
and map these intermediate variables and mechanisms.

To date, five possible channels of transmission from natural resource abundance to
sluggish economic growth have been suggested in the literature. At the top of the list is
the Dutch disease, as discussed in the preceding section: to repeat, the idea is that a
natural resource boom and the associated surge in raw-material exports tend to drive up
the value of the domestic currency in real terms, and perhaps also increase exchange rate
volatility and wages, with the result that exports may stagnate or even fall relative to
GDP, or may become biased away from manufacturing and services.

In second place, huge natural resource rents, especially in conjunction with ill-defined
property rights, imperfect or missing markets, and lax legal structures in many
developing countries and emerging market economies, may lead to rampant rent-seeking
behavior on the part of producers, thus diverting resources away from more socially
fruitful economic activity.® The combination of abundant natural resources, missing
markets, and lax legal structures may have quite destructive consequences. In extreme
cases, civil wars break out — such as Africa’s diamond wars — which not only divert
factors of production from socially productive uses but also destroy societal institutions
and the rule of law. In other, less extreme cases, the struggle for huge resource rents may
lead to a concentration of economic and political power in the hands of elites that, once in

power, use the rent to placate their political supporters and thus secure their hold on
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power, with stunted or weakened democracy and slow growth as a result.” Moreover, an
abundance of natural resources may tempt foreign governments to invade with
destructive consequences and the possibility of such an event may prompt the domestic
authorities to spend vast resources on national defense. Military expenditures tend to
inhibit growth through their adverse effects on capital formation and resource
allocation."

Rent seeking can also take more subtle forms. For example, governments may be
tempted to thwart markets by granting favored enterprises or individuals privileged
access to common-property natural resources, as, for example, in Russia, or they may
offer tariff protection or other favors to producers at public expense, creating competition
for such favors among the rent seekers. Extensive rent seeking — i.e., seeking to make
money from market distortions — can breed corruption in business and government, thus
distorting the allocation of resources and reducing both economic efficiency and social
equity. Empirical evidence and economic theory suggest that import protection,
cronyism, and corruption all tend to impede economic efficiency and growth."'

Third, natural resource abundance may reduce private and public incentives to
accumulate human capital due to a high level of non-wage income — e.g., dividends,
social spending, low taxes. However, the rent stream from abundant natural resources
may enable nations to give a high priority to education — as in Botswana, for instance,
where government expenditure on education relative to national income is among the
highest in the world. Empirical evidence shows that, across countries, school enrolment
at all levels is inversely related to natural resource abundance, as measured by the share
of the labor force engaged in primary production.'” There is also, as we shall see,
evidence that, across countries, public expenditures on education relative to national

income, expected years of schooling, and secondary-school enrolment are all inversely
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related to natural resource abundance."” This matters because more and better education
stimulates growth.'*

Fourth, and this point is closely related to the preceding one, abundant natural
resources may imbue people with a false sense of security and lead governments to lose
sight of the need for good and growth-friendly economic management, including free
trade, bureaucratic efficiency, and institutional quality." Put differently, abundant natural
capital may crowd out social capital in the same way as it seems to crowd out human
capital.'® Incentives to create wealth through good policies and institutions may wane
because of the relatively effortless ability to extract wealth from the soil or the sea.
Manna from heaven can be a mixed blessing.

This phenomenon may have something to do with the difference between other
people’s money and your own, for there is a tendency for people to treat other people’s
money with less respect than their own. For example, unrequited foreign aid seems more
likely to be squandered on worthless investments than foreign loans that have to be
serviced on commercial terms. Likewise, lottery winnings seem more likely to be wasted
than an equivalent inheritance from hard-working parents (but if the parents were drug
dealers, then perhaps not). The list of examples can be extended and they seem to fit a
pattern: a person’s respect for a given bundle of money, and the care that the person takes
in disposing of the money, is inversely proportional to the person’s distance from the
effort expended to make the money. (This is not — repeat not — a rehash of the labor
theory of value.) How am I doing as a sociologist?

Fifth, natural resource abundance may blunt private and public incentives to save and

invest and thereby reduce economic growth. Specifically, when the share of output that

13 See Thorvaldur Gylfason, “Natural Resources, Education, and Economic Development,” European
Economic Review, May 2001. See also Jonathan Temple, “A Positive Effect of Human Capital on Growth,”
Economics Letters 65, 1999, pp. 131-134.

' For a survey of the recent literature on education and growth in industrial countries, see Jonathan
Temple, “Growth Effects of Education and Social Capital in the OECD,” ECO Working Papers No. 263,
October 2000.

15 See Jeffrey D. Sachs and Andrew M. Warner, ‘“Natural Resource Intensity and Economic Growth,” Ch. 2
in Jorg Mayer, Brian Chambers, and Ayisha Farooq (eds.), Development Policies in Natural Resource
Economies, Edward Elgar, Cheltenham, UK, and Northampton, Massachusetts, 1999.

'® See Michael Woolcock, “Social Capital and Economic Development: Toward a Theoretical Synthesis
and Policy Framework,” Theory and Society 27, 1998, pp. 151-208. See also Martin Paldam and Gert
Tinggaard Svendsen, “An Essay on Social Capital: Looking at the Fire behind the Smoke,” European
Journal of Political Economy 16, No. 2, 2000, pp. 339-366.



accrues to the owners of natural resources rises, the demand for capital falls, and this
leads to lower real interest rates and less rapid growth.'” Moreover, if mature institutions
are conducive to an efficient use of resources, including natural resources, and if poorly
developed institutions are not, then natural resource abundance may also retard the
development of financial institutions in particular and hence impede saving, investment,
and economic growth through that channel as well.

In sum, then, an abundance of natural capital may erode or reduce the quality of
social, human, and physical capital, and thus stand in the way of rapid economic growth.
It is a matter of taste and classification whether the mechanisms reviewed above are
regarded as additional symptoms of the Dutch disease or as separate channels of

transmission from resource abundance to slow growth.

III. A Quick Look at OPEC

In most countries that are rich in oil, minerals, and other natural resources, economic
growth over the long haul tends to be slower than in other countries that are less well
endowed. For example, in Nigeria, with all its oil wealth, Gross National Product (GNP)
per capita today is no higher than it was at independence in 1960. And Nigeria is not
alone. From 1965 to 1998, the rate of growth of GNP per capita in Iran and Venezuela
was on average -1 percent per year, -2 percent in Libya, -3 percent in Iraq and Kuwait,
and -6 percent in Qatar (1970-1995), to mention six other OPEC countries." For OPEC as
a whole, GNP per capita actually decreased by 1.3 percent on average during 1965-1998
compared with 2.2 percent average per capita growth in all lower- and middle-income
countries. King Faisal of Saudi Arabia (1964-1975) would hardly have been surprised, for
he described the situation as follows (quoted from a newspaper interview with his oil

minister, Shaikh Yamani):

In one generation we went from riding camels to riding Cadillacs. The way we are wasting
money, | fear the next generation will be riding camels again.

"7 See Thorvaldur Gylfason and Gylfi Zoega, “Natural Resources and Economic Growth:
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Is OPEC an exception? No. The above examples from the OPEC member states seem to
reflect a consistent pattern. Of 65 countries that can be classified as natural-resource rich,
only four managed to attain both (a) long-term investment exceeding 25 percent of GDP
on average from 1970 to 1998, equal to that of various successful industrial countries
lacking raw materials, and (b) per capita GNP growth exceeding 4 percent per year on
average over the same period. These four countries are Botswana, Indonesia, Malaysia,
and Thailand. The three Asian countries achieved this success by diversifying their
economies and by industrializing; Botswana, rich in diamonds, without doing so. Of the
four, only Indonesia has oil. In East Asia, the countries with few raw materials (Hong
Kong, Singapore, South Korea, and Taiwan) have done even better than the resource-rich
ones (Indonesia, Malaysia, and Thailand).

But let us not jump to conclusions. For the problem is not the existence of natural
wealth as such, but rather the failure to avert the dangers that accompany the gifts of
nature. It is not inevitable that existing natural resources prevent the emergence of a
dynamic economy or that the discovery of such resources acts to dampen an already
developed economy. Natural resources can be a blessing as well as a curse. Norway,
indeed, is a case in point. The world’s second largest oil exporter (after Saudi-Arabia),
Norway shows as yet no clear symptoms of the Dutch disease — other, perhaps, than a
stagnant ratio of exports to GDP since before the oil discoveries, indicating that
Norway’s oil exports have crowded out non-oil exports krone for krone relative to
income (recall Figure 1). Nor does Norway show any signs yet of socially damaging rent-
seeking behavior even if increasingly loud calls are being voiced for using more of the oil
revenue to address domestic social needs rather than continue to build up the
government-owned oil fund, which is invested in foreign securities. There are no signs
either of a false sense of security or of an inadequate commitment to education, on the
contrary. Growth has thus far remained stubbornly high.

One of the factors that separates Norway’s experience from that of OPEC is timing.
Norway was already a developed country at the time of the oil discoveries in the 1970s.
Most importantly, Norway’s social institutions were mature and the financial system
relatively developed, although by no means fully liberalized. In contrast, full-fledged

capitalist development did not take place in most OPEC countries prior to the discovery



of their oil resources, or since for that matter.

I shall return to Norway in Section V.

IV. Natural Capital and Growth: The Evidence

I now turn to the empirical evidence that has emerged in the last few years from
econometric studies of the cross-country relationships between natural resource
abundance and economic growth around the world. Even if the evidence reviewed below
is exclusively cross-sectional, it reflects a pattern that accords with a number of historical
case studies of individual resource-rich countries." In what follows, I will stress linkages
between natural resource abundance and various key determinants of economic growth as
well as growth itself.

Figure 4 shows a scatterplot of economic growth per capita from 1965 to 1998 and
natural resource abundance as measured by the share of natural capital in national wealth
in 1994 —i.e., the share of natural capital in total capital, which comprises physical,
human, and natural capital (but not social capital).”’ The figure covers 85 countries. The
growth rate has been adjusted for initial income: the variable on the vertical axis is that
part of economic growth that is not explained by the country’s initial stage of
development, obtained as a residual from a regression of growth during 1965-1998 on
initial GNP per capita (i.e., in 1965) as well as natural capital. The 85 countries in the
sample are represented by one observation each for each variable under study, an average
for the entire sample period, 1965-1998.

The regression line through the scatterplot in Figure 4 suggests that an increase of

about ten percentage points in the natural capital share from one country to another is

1 For a number of such case studies, see Richard M. Auty (ed.), Resource Abundance and Economic
Development, Oxford University Press, Oxford and New York, 2001.
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merchandise exports decreased dramatically from 1965 to 1998 as a result of economic diversification
away from primary production. Even so, all the empirical results reported in this paper can be reproduced
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associated with a decrease in per capita growth by one percentage point per year on
average.”' The relationship is also significant in a statistical sense (Spearman’s rank
correlation is -0.64), and conforms to the partial correlations that have been reported in
multiple regression analyses where other relevant determinants of growth (investment,
education, etc., as well as initial income to account for catch-up and convergence) are
taken into account. A relationship of this kind has been reported in a number of recent
studies.” Shaving one percentage point of any country’s annual growth rate is a serious
matter because the (weighted) average rate of per capita growth in the world economy
since 1965 has been about 1%2 percent per year.

Let us now look at the evidence for the various possible explanations for the pattern
observed in Figure 4. We start with the Dutch disease. Is there a discernible cross-
sectional relationship between openness to trade and natural capital? Figure 5 shows a
scatterplot of natural capital as defined above and openness, defined as the difference
between the actual average ratio of exports to GDP over the same period as before, 1965-
1998, and the export ratio predicted by a linear regression of the average export ratio on
the logarithm of the average population (in thousands) across countries to adjust for
country size. This adjustment is made to reflect the fact that large countries are less
dependent on foreign trade than smaller ones that need to extend their home markets
beyond their national borders. This indicator of openness is above zero for countries that
are more open to trade than their size predicts, and below zero for countries that are less
open to trade than their size predicts. Norway lies a few percentage points above zero,
indicating that the country is relatively open to trade given its size. The sample now
contains 91 countries. The regression line through the scatterplot in Figure 5 suggests that
an increase of ten percentage points in the natural capital share from one country to

another is associated with a decrease in the openness indicator by about four percent of

*! There is admittedly an element of statistical bias in Figure 4 in that increased education and investment
increase human and physical capital, thereby reducing the share of natural capital in national wealth and
increasing economic growth. This bias, however, is probably not serious because Figure 4 can be
reproduced by using different measures of natural resource abundance, such as the share of the primary
sector in the labor force or the share of primary exports in total exports or GDP.

2 See Jeffrey D. Sachs and Andrew M. Warner, “Natural Resource Abundance and Economic Growth,”
NBER Working Paper 5398, Cambridge, Massachusetts, 1995 (revised 1997, 1999); Thorvaldur Gylfason,
and Tryggvi Thor Herbertsson, “Does Inflation Matter for Growth?,” Japan and the World Economy
(forthcoming); and Thorvaldur Gylfason, Tryggvi Thor Herbertsson, and Gylfi Zoega, “A Mixed Blessing:
Natural Resources and Economic Growth,” Macroeconomic Dynamics 3, June 1999, pp. 204-225.
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GDP on average. The relationship is statistically significant (Spearman’s rank correlation
is -0.33). Given existing empirical evidence that foreign trade is good for growth, Figure
5 suggests that natural resource abundance may hurt growth by harming trade.

It needs to be understood that no conclusions are being drawn here as to cause and
effect. Figure 5 is only intended to display the data in a way that accords with the results
of multivariate regression analyses that can help account for more potential determinants
of exports,” and where the attempt was made to distinguish cause from effect. The same
disclaimer applies to all the figures that follow. Even so, the study of bivariate cross-
sectional relationships has many shortcomings. For one thing, such studies bypass the
diversity of individual country experiences. For another, they do not account for
economic developments over time, as panel studies are designed to do.

Now consider corruption, to take but one aspect of social capital corrosion into
account. Insofar as natural resource abundance involves public allocation of access to
scarce common-property resources to private parties without payment, thereby essentially
leaving the resource rent up for grabs, it is only to be expected that resource-rich
countries may be more susceptible to corruption than others. What is the evidence?

In Figure 6, which covers 60 countries, natural capital is plotted along the horizontal
axis as before and the corruption perceptions index for the year 2000 along the vertical
axis.”* How can corruption be measured? It is measured by, for instance, systematically
collecting information from domestic and foreign businessmen who are willing to report
how often and how forcefully bribes and the like are demanded of them in various
countries, and how high these are. Indices of corruption compiled from many different
sources enable the ranking of countries according to estimated corruption. Corruption
indices compiled from varying sources correspond fairly well, which would indicate that
these indices are reasonably credible. Here I use the corruption perceptions index from
Transparency International, Berlin. The index extends from 0, in countries where
corruption is greatest, to 10, where corruption is practically none (as, for example, in
Finland and Denmark). The picture shows a clear and statistically significant relationship:

corruption, as measured by this index, increases from one country to the next in

2 See Thorvaldur Gylfason, “Exports, Inflation, and Growth,” World Development 27, June 1999, pp.
1031-1057.
** Corruption rankings for earlier years give similar results.
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accordance with the increase in raw material production. When the share of natural
capital in national wealth goes up by 15 percentage points, the corruption perceptions
index drops (i.e., corruption increases) by two points. The rank correlation is -0.52. When
the corruption index is purged of that part which is caused by initial income, the results
remain unchanged. Econometric evidence indicates that a decrease in the corruption
perceptions index by two points (i.e., increased corruption) from one country to the next
is associated with a reduction in per capita growth of one-half a percentage point per year
on the average.” Figure 6 thus suggests that an increase of 30 percentage points in the
natural capital share from one place to another tends to reduce per capita growth by one
percentage point per year on the average, merely by encouraging corruption, if nothing
else changes. This is no small effect — if it is an effect, that is, as opposed to a mere
correlation. This is yet another possible reason why natural resource abundance appears
to reduce economic growth across countries.

Next, consider human capital. Figure 7 shows a scatterplot of public expenditure on
education from 1980 to 1997 and natural resource abundance measured as in Figures 4-6.
Public expenditure on education varies a great deal from country to country. In the 1990s,
some countries spent as little as 1 percent of their GNP on education (Haiti, Indonesia,
Myanmar, Nigeria, and Sudan). Others have spent between 8 percent and 10 percent of
their GNP on education, including St. Lucia, Namibia, Botswana, and Jordan (which, by
the way, has no oil). Public expenditure is admittedly an imperfect measure of a nation’s
commitment to education, not least because some nations spend more on private
education than others. Moreover, public expenditure on education may be supply-led and
of mediocre quality, and may thus fail to foster efficiency, equality, and growth, in
contrast to private expenditure on education, which is generally demand-led and thus,
perhaps, likely to be of a higher quality. Even so, this yardstick should reflect at least to
some extent the government’s commitment to education. The regression line through the
90 observations suggests that an increase of 18 percentage points in the natural capital
share from one country to the next is associated with a decrease in public expenditure on

education by one percent of GNP. The relationship is statistically significant: the rank

» See Paolo Mauro, “Corruption and Growth,” Quarterly Journal of Economics 110, August 1995, pp.
681-712.
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correlation is -0.32.

Figure 8 shows a scatterplot of secondary-school enrolment for both genders from
1980 to 1997 and natural resource abundance. The regression line through the 91
observations, one per country, suggests that an increase in the natural capital share by
five percentage points goes along with a decrease by ten percentage points in the
secondary-school enrolment rate from one country to another. The regression is
statistically significant: the rank correlation is -0.66. Secondary-school enrolment is
probably the most commonly used indicator of education in empirical growth research.
Of the two indicators used here, it is the one that is most closely correlated with
economic growth.

How about growth? Figure 9 shows that a 30 percentage point increase in secondary-
school enrolment goes along with a one percentage point rise in the annual rate of growth
of GNP per capita. The number of observations is 87. The relationship is statistically
significant (the rank correlation is 0.69) and, moreover, significantly nonlinear (not
shown), indicating decreasing returns to education. Like the other two indicators, school
enrolment reflects, at best, the quantity of education provided rather than the quality of
education received. Public expenditure on education (as in Figure 7) is also positively
correlated with economic growth across countries in our sample (not shown), but the
correlation is not significant in a statistical sense.

To summarize this part of my story, we have seen that, across countries, (a) economic
growth varies inversely with natural resource abundance, (b) two different measures of
education intended to reflect education inputs and participation are both inversely related
to natural resource abundance, and (c) economic growth varies directly with education.
Therefore, natural resource abundance seems likely to deter economic growth not only
through the Dutch disease, rent seeking, and overconfidence that tends to reduce the
quality of economic policy and structure, but also by weakening public and private
incentives to accumulate human capital. If so, the adverse effects of natural resource
abundance on economic growth since the 1960s that have been reported in the literature
may in part reflect, and possibly displace, the effect of education on growth.

Let us now turn to physical capital. Figure 10 shows a scatterplot of the average ratio

of gross domestic investment to GDP in 1965-1998 and natural resource abundance
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measured as before. The regression line through the 87 observations, one per country,
suggests that an increase of about ten percentage points in the natural capital share from
one country to the next is associated with a decrease in investment by two percent of
GDP. The relationship is statistically significant: the rank correlation -0.37.

To finish the story, Figure 11 shows a scatterplot of economic growth as measured in
Figure 4 and the average ratio of gross domestic investment to GDP over the same
period, 1965-1998. The regression line through the 85 observations suggests that an
increase in the investment ratio by about five percentage points is associated with an
increase in annual economic growth by one percentage point. The relationship is highly
significant: the rank correlation is 0.65. The slope of the regression line is consistent with
the regression coefficients on investment in cross-country growth equations reported in
recent literature.”

In sum, then, an increase in the natural capital share by 25 percentage points goes
along with a decrease in the investment ratio by five percentage points by Figure 10,
which in turn goes along with a decrease in economic growth by one percentage point by
Figure 11.

How can we interpret these results? Natural-resource-based industries as a rule are less
high-skill labor intensive and perhaps also less high-quality capital intensive than other
industries, and thus confer relatively few external benefits on other industries.”’
Moreover, workers released from primary industries, such as agriculture, fisheries,
forestry, or mining, generally have relatively limited general, labor-market relevant
education to offer new employers in other industries. There are exceptions, though, such
as in modern agriculture and, indeed, in high-tech oil-drilling operations. But insofar as
high-skill labor and high-quality capital are less common in primary production than
elsewhere, this may help explain why natural resource abundance and the associated
preponderance of primary production and primary exports tend to impede learning by

doing, technological advance, and economic growth. This linkage reinforces the case for

% See Ross Levine and David Renelt, “A Sensitivity Analysis of Cross-Country Growth Regressions,”
American Economic Review 82, September 1992, pp. 942-963.

" See Adrian J. B. Wood, “Natural Resources, Human Resources and Export Composition: a Cross-country
Perspective”, Ch. 3 in Jorg Mayer, Brian Chambers, and Ayisha Farooq (eds.), Development Policies in
Natural Resource Economies, Edward Elgar, Cheltenham, UK, and Northampton, Massachusetts, 1999.
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investment in education and training as an engine of growth: more and better education
tends to shift comparative advantage away from primary production towards

manufacturing and services, and thus to accelerate learning by doing and growth.

V. The Special Case of Norway
Norway has charted a long-run-oriented, tax-based, and reasonably market-friendly
approach to the management of its vast oil resources. Exactly how vast they are depends
on oil prices, which are quite volatile: estimates of the oil wealth range from 50% to
250% of GNP.*® According to Section 1-1 of the Petroleum Act of 1996, the title to
petroleum deposits on the Norwegian continental shelf is vested in the State. This means
that, in principle, all the rent from oil and gas should accrue to the Norwegian people
through their government. The State’s title to these resources constitutes the legal basis
for government regulation of the petroleum sector as well as for its taxation in accordance
with the Petroleum Taxation Act of 1975.

Exploration and production licenses are awarded for a small fee to domestic and
foreign oil companies alike. Why small? Because the Norwegian government has decided
to expropriate the oil and gas rent through taxes and fees as well as direct involvement in
the development of the resources rather than through sales or auctioning of exploration
and production rights.”” The State has a direct interest in most offshore oil and gas fields
and, like other licensees, receives a corresponding proportion of production and other
revenues, roughly 40 percent of the total. Through its direct partnership with other
licensees as well as through various taxes and fees, it is estimated that the Norwegian
State has managed to absorb about 80 percent of the resource rent since 1980. The main
revenue items are corporate tax (28 percent) and a special resource surtax (50 percent),
but also royalty (8-16 percent), area fee, and carbon-dioxide tax. Thus, in 1997, revenues
from petroleum activities accounted for more than a fifth of total government revenues
and were equivalent to 9-10 percent of Norway’s mainland GNP, or 8-9 percent of total

GNP, including oil. In 2000, the oil sector’s contribution rose to more than 25 percent of

* See @ysten Thggersen, “Economic Policy, Macroeconomic Performance and the Norwegian Petroleum
Wealth: A Survey”, Stiftelsen for Samfunns- og Neringslivsforskning, Norges Handelshgyskole, Bergen,
manuscript, 1994.

¥ See OECD Economic Surveys: Norway, 1999, OECD, Paris, Ch. 3.
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GNP, but it is envisaged to drop to 5 percent by 2020. The oil revenue is deposited in the
Norwegian Petroleum Fund, which is being built up and invested mostly in foreign
securities for the benefit of the current generation of Norwegians when they reach old age
as well as for future generations, and also in order to shield the domestic economy from
overheating and possible waste — a shrewd strategy, efficient and fair.

At the same time, however, a variable proportion of each year’s net oil-tax revenue is
transferred from the Government Petroleum Fund to the fiscal budget, essentially to
cover the non-oil budget deficit. The proportion of net tax revenues from petroleum thus
transferred to the government budget was about one-fourth in 1997 and almost 40 percent
in 1998, but is envisaged to drop to less than 10 percent in the years ahead. Even so, the
Norwegians have not been tempted to expand their central government beyond
reasonable limits as a result of the oil boom. Even 20 years after discovering their oil, the
Norwegians continue to content themselves with smaller central government than
Denmark, Finland, and especially Sweden. On the other hand, local governments
(municipalities and counties), which employ over three quarters of all public-sector
workers and almost one fourth of the entire labor force,30 a doubling since 1970, have not
managed to exercise similar restraint, but they do not have oil-tax revenue to fall back on
except perhaps indirectly through income transfers from the central government. Since
1980, public employment in Norway has increased by almost 60 percent, compared with
a 20 percent increase in Denmark over the same period and no increase at all in Sweden.
However, the social cost of local government expansion is probably smaller than that of
central government expansion, krone for krone, other things being the same. The reason
is that local governments, especially in sparsely populated countries such as Norway, are
typically more efficient providers of public services like education and health care than
the central government because of their closer proximity to their clients.

As indicated in Section II, Norway’s long tradition of democracy and market
economy since long before the advent of oil has probably helped immunize the
Norwegian people from the ailments that inflict most other oil-rich nations. Large-scale
rent seeking has been averted in Norway, investment performance has been adequate, and

the country’s education record is excellent. For example, the proportion of each cohort

30 See OECD Economic Surveys: Norway, 1998, OECD, Paris, Chapter 2.
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attending colleges and universities in Norway rose from 26 percent in 1980 to 62 percent
in 1997. It is not certain, however, whether the average quality of college education in
Norway has changed in tandem with — or perhaps, as some fear, in inverse proportion to —
the huge increase in enrolment since 1980.

Even so, Norway faces challenges. Some (weak) signs of the an outbreak of the
Dutch disease can be detected, as was indicated in Section I, notably stagnant exports, the
absence of a large, vibrant high-tech manufacturing industry (as in Sweden and Finland
next door), and sluggish foreign direct investment. But perhaps the main challenge is to
make sure that the oil fund does not instill a false sense of security, a feeling that
anything goes and that difficult decisions can be deferred or avoided. To this end, it may
be necessary to find ways to immunize the fund from political interference, just as other
key institutions — the courts, media, and now even central banks — have been
depoliticized over the years. Such immunization may require privatization, by, for
example, turning the oil fund over to the people in the form of pension savings. It is not
certain, however, that such a solution would be perfect, for the private sector is not
infallible either. Another, intermediate solution might be to invest the authority to dispose
of the oil revenues in a special independent, yet democratically accountable and fully
transparent authority in accordance with the spirit of modern central banking legislation
in countries that have granted their central banks and financial inspection agencies
substantial independence from political interference. Perhaps it would be most advisable
to adopt a mixed strategy, with shared public and private responsibility for the disposal of
the oil wealth, in order to spread the risks and reconcile different points of view.

In conclusion, natural resources bring risks. One is that too many people become
locked in low-skill intensive natural-resource-based industries, including agriculture, and
thus fail through no fault of their own to advance their own or their children’s education
and earning power. Another risk is that the authorities and other inhabitants of resource-
rich countries become overconfident and therefore tend to underrate or overlook the need
for good economic policies as well as for good education and good investments. In other
words, nations that believe that natural capital is their most important asset may develop
a false sense of security and become negligent about the accumulation of human,

physical, and even social capital. Indeed, resource-rich nations can live well of their
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natural resources over extended periods, even with poor economic policies and a weak
commitment to education. Awash in easy cash, they may find that education does not
pay. Nations without natural resources have a smaller margin for error, and are less likely
to make this mistake. In resource-rich countries, awareness of these risks, as well as a
conscious effort and ability to contain them, is perhaps the best insurance policy against

them.
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Figure 3. Manufacturing exports 1980-1998 (% of
total exports)
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Figure 4. Natural capital and economic growth 1965
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Figure 5. Natural capital and openness 1965-1998
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Figure 9. Education and economic growth 1965-
1998
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