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ABSTRACT

Three Symptoms And A Cure: A Contribution To
The Economics Of The Dutch Disease*

This Paper presents a dynamic model that gives an account of some of the
forms that the Dutch Disease can take through both product and labour
markets. These involve an effect of primary sector output, through real wages
and the level and volatility of real-exchange rates, on secondary sector
employment, output, and investment. We then look at data from Iceland,
which is probably the only OECD country that may have a serious problem of
this sort, and look for evidence supporting our hypotheses. We find a clear
effect of primary sector output and its volatility on real wages but not on the
real exchange rate, defined as a ratio of the prices of traded and non-traded
goods. Moreover, real wages are shown to impede output, investment and
employment in the secondary sector.
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NON-TECHNICAL SUMMARY

The discovery of a natural resource may affect the equilibrium of the real
exchange rate and the profitability of other export industries. Such a windfall
may lead to an appreciation of real exchange rates, a fall in other exports and
a gain for consumers who see the price of tradable consumption goods fall.
The objective of this Paper is to give a fairly comprehensive account of some
of the forms that this Dutch disease can take and to perform explicit empirical
tests thereof using data for the resource-rich country of Iceland.

We first derive a model of real exchange rate determination (where the real
exchange rate is defined as the ratio of prices of tradable and non-tradable
goods) and describe the employment, output and investment decisions of a
representative manufacturing firm. We find the following three symptoms of the
Dutch disease:

• The higher primary sector output, the more appreciated the real exchange
rate. In the short run this leads to lower secondary-sector employment and
output. This is the conventional form of the Dutch disease. In the medium
run, investment in capital is also affected.

• The more volatile the primary sector, the more volatile the real exchange rate
and the higher the investment threshold of the real exchange rate. Thus a
given level of the real exchange rate is less likely to give a positive level of
investment, the more volatile the primary sector.

• The higher the primary-sector wages, the higher the level of secondary-
sector wages. This has an immediate impact and a medium-term impact. In
the short run, employment falls in the secondary sector and hence also
output. But, in the medium to long term, investment is also affected since the
real exchange rate has to appreciate further in order to induce firms to invest.

We can summarize by saying that the discovery of an abundant but volatile
natural resource leads to lower employment and output of secondary-sector
tradable goods in the short run, following an appreciation of the real exchange
rate and a rise in real wages. In the medium to long run, this effect is amplified
when investment is reduced for the same reason. The volatility of the real
exchange rate contributes further to the negative effect on investment.

To what extent are these symptoms of a genuine market failure? It should be
clear that the second and the third symptoms of the Dutch disease reflect
some form of market failure. The impact of the volatility of real exchange rates
on investment is due to the absence of the relevant insurance markets. The
increase in secondary-sector wages induced by wage hikes in the primary



sector may similarly be due to problems of imperfect information and moral
hazards in the labour market.

The question arises whether the government can remedy the situation through
some policy measure, i.e. if there is any cure to the three symptoms of the
Dutch disease. One potential cure is obvious: this involves levying a
proportional tax on primary-sector output and spending the tax revenue
instantaneously on secondary-sector output. This offsets any effect of primary-
sector output on the real exchange rate. However, we should note that if the
effect working through the real exchange rate is eliminated, there may still be
our third symptom working through the labour market. When primary output
goes up and the real exchange rate does not respond, profits increase which
may raise wages in the primary sector and sometimes also in the secondary
sector.

We then move on to test for the three symptoms of the Dutch disease by
looking at Icelandic data. The reason for choosing this particular country, apart
from our own comparative advantage, is its dependency on primary
production: fishing and fish processing, and the relatively good quality of data.
Thus we can enjoy the benefits of OECD national accounting practices while
looking at a traditionally developing-country issue.

Looking at Icelandic data, we find evidence for the third symptom but not for
the first two: The labour market appears to play a key role. When real wages
in the primary sector go up following an increase in profitability, this raises
wages in the secondary sector. In contrast, the real exchange rate (defined as
the ratio of prices of tradable and non-tradable goods) remains unaffected.
Higher secondary-sector wages then reduce employment, output and
investment. The key role played by the labour market comes as a surprise
since the classic examples of the discoveries of oil in Britain and natural gas in
the Netherlands involve only movements of the real exchange rate.

Future research will look at the precise nature of the link between wages in
different sectors. At this point it is not clear whether this is due to efficiency
wages, as in the model presented in this Paper, or union behaviour. Icelandic
unions encompass workers in different industries and it may for that reason be
impossible for relative wages across industries to change. If this is so, the best
way to deal with the adverse effects on the secondary sector may be through
labour-market reform instead of the often-proposed primary-sector
stabilisation funds.
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Appendix

Table A1. Share of industries in total output, 1973 and 1995
ISIC Branches of industry 1973 1995 Change

Primary 12.2% 15.2% 3.0%

13 Fishing 5.3% 6.6% 1.3%
31 Fish processing 6.9% 8.6% 1.7%

Non-tradables 61.0% 65.0% 4.0%

41 Electricity and hot water supply 2.2% 3.4% 1.2%
42 Water supply 0.1% 0.2% 0.1%
50 Construction 14.4% 10.0% -4.3%
61 Wholesale trade and commission broking 8.3% 4.6% -3.7%
62 Retail trade 5.9% 3.1% -2.8%
63 Restaurants and hotels 2.1% 2.1% 0.0%
71 Transport and storage 5.5% 7.3% 1.8%
72 Postal and telecummunication services 0.8% 1.5% 0.8%
81 Financial institutions 1.5% 3.1% 1.6%
82 Insurance 0.6% 0.3% -0.3%
83 Real estate and business services 7.7% 10.0% 2.4%
93 Market services of health 0.4% 1.0% 0.6%
94 Recreation and cultural services 0.8% 1.9% 1.1%
95 Personal and household services 2.2% 2.3% 0.1%
96 Activities at the NATO base and foreign embassies in Iceland 0.3% 0.0% -0.3%

Producers of government services 8.2% 13.9% 5.7%

Tradables 17.0% 12.8% -4.2%

31 Manufacture of food and beverages (excl. agricultural and fish products) 2.1% 2.5% 0.4%
32 Manufacture of textiles, wearing apparel and leather products 2.5% 1.0% -1.5%
33 Manufacture of wood and wood products incl. furniture 1.8% 0.8% -1.0%
34 Manufacture of paper and paper products, printing and publishing 1.7% 1.8% 0.1%
35 Manufacture of chemicals and plastic products 1.7% 1.3% -0.3%
36 Manufacture of non-metallic mineral products 1.3% 0.8% -0.5%
37 Manufacture of aluminium and ferro-silicone 2.7% 2.0% -0.7%
38 Manufacture of fabricated metal products, machinery and equipment 3.0% 2.0% -1.1%
39 Other manufacturing industries 0.1% 0.6% 0.5%

Not counted 9.8% 7.0% -2.8%

11 Agriculture 4.4% 2.5% -1.9%
31 Manufacture of agricultural products 4.9% 3.2% -1.7%

Producers of private non-profit services to households 0.5% 1.3% 0.7%

Source: National Economic Institute and authors calculations
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Table A2. Test of order of integration for selected variables
Variable ADF-test

statistic (*)
Lagged

differences (**)
)(~ dIX

Output share, tradable sector -2.29 0 (T) d = 1 (1%)
Output share, primary sector -2.37 0 (T) d = 1 (5%)
Output, secondary sector -2.27 0 (T) d = 1 (1%)
Real-exchange rate -1.03 0 (T) d = 1 (1%)
Export value fish -2.40 0 (T) d = 1 (1%)
Real wages -2.41 0 (T) d = 1 (1%)
Investment tradable sector -2.75 0 (T) d = 1 (1%)
Employment tradable sector -2.69 1 (T) d = 1 (1%)
(*) MacKinnon critical values for rejection of hypothesis of a unit root is -4.44 to -4.47. (**)  Trend and
intercept included in the test equation.
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Figure 3. Value of primary exports (marine products)
and the real-exchange rate
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Figure 4. Real wages in fishing, fish processing,
and secondary industries

M
il

lo
n 

IK
R

 (
19

90
 p

ri
ce

s)

Fishing

Fish processing

Secondary industries



0.9

1.0

1.1

1.2

1.3

1.4

1.5

40000

50000

60000

70000

80000

90000

100000

74 76 78 80 82 84 86 88 90 92 94

Figure 5. Primary exports (marine products) and
real wages in terms of nontradables
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Figure 6. The real rate of interest and the share
of secondary industries in output
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Figure 7. The relationship between the real interest rate
and the share of secondary industries in output
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Figure 8. Primary-sector profits and export value
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Figure 9. Primary-sector profits and real wages in
fishing and fish processing
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