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Preliminary national accounts figures indicate that the
sharp upturn in the Norwegian economy over the past four
years continued through the third quarter of 1998, albeit at
a slightly slower pace than earlier. Traditional merchan-
dise exports appear to be increasing far more slowly than
the rate recorded in earlier years, and mainland investment
is moving on a downward trend. With a virtually cyclically
neutral fiscal policy, household consumption and petro-
leum investment have been the main driving forces this
year. The impetus, however, is not strong enough to pre-
vent slightly slower growth in both mainland GDP and
employment in 1998 compared with 1997. Because the ex-
pansion of the labour force is gradually slowing, unemploy-
ment will still decline by a greater margin in 1998 than in
1997. Lower average unemployment has not been recor-
ded since 1987. The pronounced decline in unemployment
and generally tight labour market conditions contributed to
relatively high pay increases in this year’s wage settle-
ments. Combined with an estimated price inflation rate of
2.3 per cent, growth in real wages is set to be the highest in
20 years. The lowest nominal oil price in 23 years along
with high imports, partly as a result of extensive invest-
ment on the shelf, entail that the current-account balance
in 1998 may show a deficit for the first time since 1989.

High wage growth and the deterioration in the current-
account balance contributed to a marked depreciation of
the Norwegian krone in late summer this year. To counter-
act this, Norges Bank raised its key rates, and it is now
likely that 1998 will end with substantially higher interest
rates than the level recorded one year earlier. At the same
time, it appears that the international economy is heading
towards a cyclical downturn, partly due to developments in
Asia but also because growth in the US will be substantial-
ly weaker next year. Growth in the UK and the euro area
may also slow, and Japan is in a severe recession. These
developments point to continued low oil prices and mode-
rate growth in the demand for Norwegian export products.
Low price inflation in the euro area implies that interest
rates in Europe may fall further, although this is not likely
to generate a strong growth impetus to the Norwegian eco-
nomy.

With a sluggish trend in traditional merchandise exports, a
projected decline in both mainland fixed investment and

* Translated from @konomiske analyser 9/98 by Janet Aagenas.

petroleum investment and high interest rates at the begin-
ning of the year, a pronounced turnaround in the mainland
economy is likely in 1999. The level of activity may fall
for the first time since 1989, while unemployment will pro-
bably resume an upward trend following five years of dec-
line. The cost impetus from wage settlements and the de-
preciation of the Norwegian krone through 1998 will con-
tribute to slightly higher price inflation in 1999 than in
1998, but real wages will nevertheless continue to show an
appreciable rise. Higher petroleum production, combined
with a decline in imports, will in turn result in a current--
account surplus, but with oil prices expected to remain low
the surplus will be considerably smaller than during the
current upturn which now seems to be coming to a halt.
With slightly stronger growth in the international economy
and Norwegian interest rates more on a par with the level
in the euro area, activity in the mainland economy will
pick up moderately again in 2000. Unemployment, how-
ever, may increase further, and real wage growth may edge
down.

More unfavourable prospects for the balance of payments
and higher wage and price inflation than among our tra-
ding partners result in greater uncertainty than previously
concerning future movements in the exchange rate and in-
terest rates, and thus for economic developments next year.
There is also considerable uncertainty associated with the
international situation, and the possibility that demand and
commodity prices, including the oil price, will show a
weaker rise than assumed in this report cannot be ruled
out. This will place considerable demands on flexibility in
economic policy.

Main indicators for the Norwegian economy
Growth from previous year. Per cent

1996 1997 1998 1999 2000

GDP 5.5 3.4 24 0.8 22
- mainland Norway 4.1 3.7 3.1 -0.3 1.2
Consumption in households

and non-profit organizations 4.7 3.4 3.8 1.3 2.2

Unemployment rate 49 41 3.2 4.0 4.2
Consumer price index 1.3 2.6 2.3 2.8 2.7
Current balance' 6.7 5.2 -0.2 21 5.7

! per cent of GDP.
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GDP growth among Norway’s main trading partners appe-
ars to be slowing substantially. After expanding by 2.7 per
cent in 1997, growth in 1999 may be less than 2 per cent.
The turnaround must be seen in connection with the Asian
crisis and its spread to Russia and Brazil, which has resul-
ted in a negative demand impetus to the world economy. It
is particularly in the US and the UK where the rate of
growth is now slowing, but the forecasts for Germany and
France for 1999 have also been revised downwards in re-
cent months. In Japan, which has been severely affected by
the Asian crisis and which itself has structural problems in
the financial sector, GDP is expected to contract by 2.5 per
cent this year. Lower economic activity on a global basis
has contributed to a weak trend in commodity prices, espe-
cially crude oil prices. Consumer price inflation has also
abated substantially and the forecasts point to inflation of
about 1.5 per cent in 1999 for Norway’s main trading part-
ners, or slightly lower than the result for 1998. Along with
the prospect of lower economic activity and the phasing in
of EMU, this has aiready resulted in rate cuts in several
countries, most recently as a concerted action of the 11cen-
tral banks of Euroland. Short-term interest rates may be
further reduced in the period ahead, particularly in the US
and the UK.

The US gross domestic product expanded by 3.9 per cent
last year, the highest growth rate for nine years. GDP
growth in the first three quarters of 1998 averaged 3.5 per
cent (annual rate). Negative trade effects from Asia and
Latin America, which combined account for nearly half of
US exports, have been offset by a continued sharp rise in
domestic demand. Private consumption has been stimula-
ted by high income and asset price growth. The saving
ratio, however, has fallen sharply, and saving is now tur-
ning negative. Fixed investment has expanded consider-

GDP-growth forecasts for Norway’s main trading
partners for 1996 - 1999 given on different dates
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ably throughout the upturn in the 1990s, but there are now
indications that investment growth will slow in the period
ahead. A tighter credit supply and stricter risk assessment
procedures from the financial sector are expected, partly
because banks have recorded sizeable losses on invest-
ments in Eastern Asia and Russia. After six years of econo-
mic expansion, unemployment in the US is now at its
lowest level for 25 years, at about 4.5 per cent. In spite of
the tight labour market, consumer price inflation has remai-
ned subdued during this upturn. Price inflation this year is
expected to be as low as 1.5 per cent, helped by a strong
dollar and low rise in import prices. Low inflation and the
prospect of slower growth in economic activity in the pe-
riod ahead prompted the Federal Reserve to lower the inter-
bank rate three times in October and November, by altoget-
her 0.75 percentage point. Further rate cuts can be expec-
ted when clearer signs of an imminent downturn are evi-
dent. The forecasts indicate that GDP growth may slow by
1.5-2 percentage points from 1998 to 1999. Consumer pri-
ce inflation may quicken next year as the price-dampening
effects of the appreciation of the dollar and decline in com-
modity prices diminish. With a saving ratio close to zero,
household demand is not likely to expand more than in-
come in the period ahead, and a pronounced downturn in
the course of 1999 can therefore not be ruled out.

The economic situation in Japan has worsened substantial-
ly the past year. Output began to shrink last autumn and
the decline continued through the first half of 1998. GDP
is projected to contract by 2.5 per cent in 1998, the largest
decline in the postwar period. The economic problems
among some of Japan’s Asian trading partners have had an
adverse impact on both exports aind financial institutions.
Domestic demand has also moved on a sluggish trend this
year despite the increase in households’ real after-tax inco-

GDP and consumer price growth for Norway’s
main trading partners, and 3 month ECU/euro rate
Per cent
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Source: Statistics Norway.
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me and a decline in interest rates (particularly long-term).
This must probably be seen in connection with the pro-
blems in the banking sector and the weak trend in the
labour market. In an attempt to restore confidence in the
financial system, the authorities have just over the past
year supplied liquidity to financial institutions equivalent
to 12 per cent of GDP. The recession has also contributed
to a considerable rise in unemployment, which this sum-
mer reached to about 4.5 per cent. Employment, particular-
ly in manufacturing, has declined considerably in recent
months, and the ratio of vacancies to job-seekers has fallen
to 0.5, the lowest registered level since the index began in
1963.

Developments in the period ahead will partly depend on
the effects of the large stimulus packages launched over
the past six months, equivalent to about 5 per cent of GDP
over a period of two years. Previously announced measu-
res have only been implemented in part and temporary tax
cuts seem to be having little effect on demand because mar-
ket participants know that that they will later be countered
by a tightening of policy. The central bank’s interest rate
cannot be reduced further and long interest rates have
fallen to an historically low level. In addition, the recent
appreciation of the yen has increased the likelihood that
the economy will end up in a deflationary spiral. Con-
sumer prices are expected to fall by about 0.5 per cent next
year, which may make it even more difficult to stimulate
economic activity. This is part of the reason for the launch
of the relatively strong fiscal stimulus package in mid-
November. Although the package contains measures equi-
valent to about 4 per cent of GDP, it is doubtful whether
growth in Japan’s economy will be much higher than zero
next year.

Economic activity in EU countries picked up somewhat
last year, with GDP showing an average growth of 2.6 per
cent. The growth rate is likely to remain high this year,
while the forecasts point to a rise in GDP of about 2 per
cent next year. Among the large EU countries, it is particul-
arly in the UK that economic growth is expected to slow
markedly, but it also appears that GDP in Germany and
France will expand at a slightly slower rate next year. Italy
has in recent years recorded the lowest GDP growth of all
EU countries, but growth is expected to pick up next year,
partly as a result of a substantial drop in interest rates. For
all other EU countries, the forecasts point to lower GDP
growth in 1999.

Higher net exports, fuelled by favourable exchange rate
movements, were the driving force behind the expansion
in the EU through 1997. This year domestic factors have
taken over as the main driving force, while export market
growth has tapered off, partly as a result of the financial
crisis in Asia. With the prospect of slower growth in the
US, the external impetus may be further weakened in the
period ahead. Private consumption has picked up markedly
in 1998, boosted by an increase in households’ real dispos-
able income. Fixed investment has also risen this year,
which must be seen in connection with low interest rates

Economic forecasts for Norway’s main trading partners
Annual per cent change

1997 1998 1999 2000
USA
GDP 39 3.5 1.5 2.2
Consumer price 1.9 0.8 1.2 1.9
Unemployment rate' (level) 4.9 4.6 5.0 5.4
Japan
GDP 0.8 -2.6 0.2 0.7
Consumer price 1.6 0.6 -0.7 -0.7
Unemployment rate’ (level) 3.4 4.2 4.6 4.9
Germany
GDP 22 2.7 22 25
Consumer price 1.9 1.0 1.2 1.3
Unemployment rate’ (level) 11.4 1.2 10.8 10.3
France
GDP 23 3.1 24 2.6
Consumer price 1.1 0.5 0.9 1.2
Unemployment rate’ (level) 12.4 1.8 1.2 10.6
United Kingdom
GDP 3.5 2.7 0.8 1.5
Consumer price 2.6 2.0 2.8 2.5
Unemployment rate’ (level) 6.9 6.5 7.4 8.0
Italy
GDP 1.5 1.5 2.1 2.6
Consumer price 2.4 2.3 1.8 1.3
Unemployment rate’ (level) 12.3 12.2 121 1.9
Sweden
GDP 1.8 2.8 2.2 24
Consumer price 2.2 0.8 1.0 1.7
Unemployment rate’ (level) 8.0 6.5 6.3 6.0
Denmark
GDP 33 24 2.0 1.9
Consumer price 2.2 1.9 2.5 3.0
Unemployment rate’ (level) 7.7 6.5 6.0 59
The Netherlands
GDP 36 3.8 2.7 2.5
Consumer price 2.0 2.1 2.1 2.3
Unemployment rate’ (level) 5.5 4.1 42 4.4
Memorandum items:
GDP trading partners 2.7 2.4 1.9 2.2
CPI trading partners 1.9 1.4 1.5 1.7
ECU interest rate 4.3 4.2 3.4 3.5

! Per cent of labour force.
Source: OECD

and the realization of EMU. Confidence indicators show,
however, that both households and firms have become
more pessimistic through the autumn of 1998, which may
suggest a more sluggish trend for internal demand in the
EU area in the period ahead. The recent fall in interest
rates points to the opposite.

Consumer price inflation has slowed in most EU countries
the past year, including countries that have recorded sharp
GDP growth. In Germany and France, inflation is now
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down to a year-on-year rate of 0.5-1 per cent. This must be
viewed in connection with the slower rise in import prices
in many countries as a result of the Asian crisis and the fall
in crude oil prices. In addition, there is little domestic infla-
tionary impetus. Despite a slight decline in unemployment
in many countries, the unemployment rate is still high and
wage growth is moderate in most EU countries. Consumer
price inflation is expected to remain subdued in the period
ahead.

January 1999 will mark the beginning of European Mone-
tary Union, consisting of 11 EU countries. This means that
all these countries will have the same interest rate level,
controlled by the European Central Bank (ECB). Against
this background, a number of euro countries have cut their
interest rates considerably. In the beginning of December,
most Euroland central banks lowered their base rates to

3 per cent. The ECB has announced that the objective of
monetary policy will be to keep inflation (measured by the

. harmonized price index) below 2 per cent. As euro countri-

es still expect very low price inflation in the period ahead,
the ECB may find it desirable to reduce interest rates furt-
her in 1999. In the UK, the central bank has lowered inter-
est rates in two steps this autumn, most recently by half a
percentage point at the beginning of November. The cen-
tral banks in both Denmark and Sweden have also lowered
their key rates this autumn by 0.65 and 0.75 percentage
point, respectively, in response to lower consumer price
inflation. :

Recent years’ endeavours to qualify for EMU have left
their mark on economic developments in continental EU
countries. The 11 members of EMU recorded an average
general government budget deficit equivalent to nearly 5
per cent of GDP in the period 1991-1995, whereas figures
from Eurostat show that the deficit was reduced to 2.3 per
cent in 1997. With EMU in place, the economic and politi-
cal motives for further fiscal tightening are somewhat redu-
ced. General government consumption and investment
have also picked up in the first half of 1998. Sweden and
Denmark are among the few EU countries with financial
surpluses, while the UK is set to record a higher deficit
next year as a result of weaker economic growth and a
more expansionary fiscal policy.

Oil market

After falling from $ 20 a barrel in November last year to
about $ 12 a barrel towards the end of March 1998, the
spot price of Brent Blend has hovered between $ 10 and

$ 15. As an average for the first 11 months of 1998, the
price has been a little higher than $ 13, which is below the
average nominal price recorded in 1986.

The most important factor behind the sharp decline in the
oil price through the first quarter of 1998 was the combina-
tion of OPEC’s decision to raise quotas in November last
year and reduced demand from Asia as a result of the sub-
stantial economic problems in the region. A mild winter in
the OECD area also contributed to low demand for heating
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oil. Furthermore, Iraq concluded a new and expanded
agreement with the UN up to the end of November 1998.
The combination of increased supply from OPEC and redu-
ced demand resulted in an increase in oil stocks of a little
more than 2 million b/d through the first half of 1998.

In May and June OPEC and a few other countries decided
to implement production cuts of about 3 million b/d. Even
though it appears that OPEC has succeeded in fulfilling
more than 90 per cent of its approved reductions, the
measure has not managed to boost the price of crude oil.
Because the cartel previously raised quotas and Iraq in-
creased its exports by about 1 million b/d within the ex-
panded agreement with the UN, OPEC’s total production
on an annual basis may be slightly higher in 1998 than in
1997. Moreover, production in non-OPEC countries, parti-
cularly in Latin America, has edged higher.

Oil prices began to drift up towards $ 15 in September, but
this was primarily ascribable to a period of high demand
for petrol in the US and a temporary halt in production in
Nigeria, Colombia and the Gulf of Mexico. The oil price is
now less than $ 10 a barrel.

If we experience a normal, cold winter this year, oil stocks
may be reduced by a little more than 1 million b/d in this
period. According to the IEA, however, this is not suffici-
ent to push up the oil price. At its ordinary ministerial
meeting in Vienna in November, OPEC did not decide to
extend the existing production limitations beyond the first
half of 1999. Moreover, the UN has renewed its food-for-
oil agreement with Iraq for an additional six months, and
some increase in production can also be expected if the
country gains access to spare parts. If OPEC does not
adopt further production cuts relatively early in 1999, oil
prices are likely to remain low in the period ahead.

Commodity prices

Commodity prices, excluding energy, peaked in May last
year and have since fallen by more than 25 per cent. The
decline must be viewed in connection with the Asian crisis
and its spread to other regions, resulting in reduced de-
mand for commodities in the global market. Prices for
food and beverages and metals showed the steepest drop,
falling by about 30 per cent, while prices for agricultural
raw materials declined by 20 per cent in the same period.
Timber prices have also moved on a weak trend so far this
year, probably as a result of the sluggish construction mar-
ket in Western Europe, particularly in Germany. Develop-
ments in the period ahead will partly depend on to what ex-
tent the reductions in interest rates will offset the negative
demand impetus from the housing market in a number of
countries. In its October report, the AIECE projects that
commodity prices will level off and gradually rebound in
1999. This estimate is based on the assumption that GDP
growth in the OECD area will remain approximately un-
changed from 1998 to 1999, an assumption which now
seems too optimistic.
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Developments in 1998

Preliminary figures from the quarterly national accounts
(QNA) and other economic data indicate that the prolon-
ged upturn in the Norwegian economy continued through
the third quarter of 1998, albeit at a slower pace than in ear-
lier years. On the demand side, household consumption
and petroleum investment were the main driving forces. So
far this year, traditional merchandise exports have expan-
ded far more slowly than in previous years, while main-
land investment, according to preliminary seasonally adjus-
ted figures, shows a decline. Figures on retail trade in
October and car sales in October and November indicate
that high interest rates are now contributing to reducing
growth in household demand. With this trend and a conti-
nued decline in mainland investment, growth in mainland
output and demand may be slightly lower in 1998 than in
1997. The positive trend in several labour market indica-
tors so far in the fourth quarter illustrates, however, that
the expected turnaround in the Norwegian economy is not
yet clearly visible in the current statistics.

Whereas monetary policy over the past five years and up
to the end of the first quarter of 1998 has generally had an
expansionary effect, developments in interest rates and the
exchange rate in the second, third and fourth quarters are
expected to contribute to curbing growth in the Norwegian
economy in the period ahead. In order to counteract grow-
ing appreciation pressures on the Norwegian krone, Nor-
ges Bank raised its key rates for banks by as much as 4.5
percentage points between end-March and mid-September.
Money market rates increased by the same margin, and the
three-month rate has stayed a little below 8 per cent since
the end of August, a good 3.5 percentage points above the
corresponding ECU rate. Financial institutions’ lending
and deposit rates have shadowed movements in the money
market rate with a slight lag, and the average lending rate
in private financial institutions rose from about 6.2 per
cent at the end of the second quarter this year to 9.4 per
cent at the end of the third quarter. With price inflation in
the range of 2.5 to 3 per cent, this interest rate level will re-
sult in a real after-tax interest rate of about 3.5 to 4 per
cent, i.e. about the same as in 1994 and 1996.

The sharp increase in Norges Bank’s key rates has so far
not been sufficient to bring the krone exchange rate back
to a level which is compatible with the Exchange Rate
Regulation’s objective of a stable exchange rate. In the last
three months the Norwegian krone has on average been 4
per cent cheaper against the ECU than the level which,
according to the regulation, can be accepted over time,
even though Norges Bank lately has intervened exten-
sively in the exchange market.

Several factors probably contributed to the depreciation

pressure on the Norwegian krone this year and the low
exchange rate in the third and fourth quarters. The uncer-

tainty surrounding the future stance of fiscal policy has
been emphasized as one possible explanation, but the im-
portance of this in terms of future movements has probably
been reduced following the budget compromise between
the Government coalition parties, the Conservative Party
and the Party of Progress. The rise in labour costs over the
past few years may have played a role because, in isola-
tion, this contributes to a substantial deterioration in Nor-
wegian producers’ cost competitiveness and thereby lower
current-account surpluses than would otherwise have been
the case. So far, however, the sharp fall in oil prices has
had the most visible impact on Norway’s external account,
reinforced by a decline in the volume of oil and gas ex-
ports. These were the two main factors behind the decline
in the current-account surplus, from NKr 47 billion in

. January-September 1997 to less than NKr 4 billion in the

same period this year.

In contrast to monetary policy, fiscal policy has contri-
buted to curbing growth in the economy over the past few
years. According to the Ministry of Finance’s fiscal policy
indicator, however, the tightening effect has been reduced
each year during the ongoing upturn. It nevertheless ap-
pears that general government demand will show slower
growth this year than in the previous two years. This is
being more or less offset by a sharp growth in minimum
pensions and by the introduction of cash grants for fami-
lies with one-year-olds, both of which contribute to boos-
ting household income.

Over the past four years household demand has generated
a considerable impetus to growth in the Norwegian econo-
my. The sharp rise in households’ purchases of goods in
the second and third quarter this year imply that this will
very likely be the case in 1998 as well. In the third quarter,
however, these purchases grew at a slightly slower pace
than in the second quarter, partly as a result of a moderate
decline in purchases of private cars. Figures on new car
registrations in October and November indicate a marked
decline in the fourth quarter. Movements in the retail sales
index for October also point to a levelling off or a moder-
ate decline in consumer demand at the end of the year,
after adjusting for normal seasonal variations. Household
consumption is nevertheless set to rise by nearly 4 per cent
at an annual rate, i.e. slightly more than in 1997.

Consumption trends towards the end of this year must be
seen in connection with the sharp rise in interest rates the
last few months. Higher interest rates make it more costly
to own cars and other consumer durables, and therefore
also have the effect of curbing demand for such goods. In
isolation, the rise in interest rates also contributes to redu-
cing growth in household real disposable income because
Norwegian households have far higher debt than financial
assets with a floating interest rate. A very sharp rise in
wages and employment and the higher transfers to social
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security recipients and families with small children never-
theless entail that growth in household real disposable in-
come will in 1998 be about twice as high as the average
for the last 20 years. This may push up the household
saving ratio further from the high and relatively stable
level recorded since the start of the cyclical upturn in
1993.

In the third quarter we saw the first indications that the rise
in interest rates would contribute to curbing the brisk rise
in house prices that we have witnessed the past five years.
True, prices for existing owner-occupied dwellings rose
further between the second and third quarter of 1998 on a
national basis, but prices for existing cooperative dwel-
lings stagnated, and both the Norwegian Realtors’ Associa-
tion and OBOS reported a slight decline in their prices in

Macroeconomic indicators
Growth from previous period unless otherwise noted. Per cent

this period. The fall in housing investment continued from
the second to third quarter of 1998, and even though the
negative trend in the figures on housing starts through the
first half of the year may appear to have come to a halt in
the last four months, this investment category is set to
show a decline on an annual basis.

Over the past four years mainland fixed investment has
made a contribution to growth in total demand equivalent
to about 2 per cent of mainland GDP. For 1998, however,

this demand component is likely to show virtually zero
growth, following a seasonally adjusted decline through
the last three quarters. In addition to housing investment, it
appears that investment in private service industries has
exhibited a weak trend this year, while manufacturing in-
vestment continues to expand. Statistics Norway’s invest-

Seasonally adjusted

1996 1997 97.4 98.1 98.2 98.3
Demand and output
Consumption in households and non-profit organizations 4.7 34 1.0 0.5 1.8 1.4
General government consumption 3.2 3.0 1.0 0.9 0.2 0.4
Gross fixed investment 9.6 126 2.1 0.8 1.4 1.3
- mainland Norway 11.0 9.7 1.8 -2.3 -0.4 -1.3
- petroleum activities' 1.5 15.5 8.9 0.4 18.8 55
Final domestic demand from mainland Norway? 5.4 45 1.1 0.0 1.0 0.6
Exports 9.8 5.8 0.3 2.4 -3.0 -2.3
- crude oil and natural gas 15.6 2.3 34 -0.7 -1.6 -8.0
- traditional goods : 10.0 8.0 -0.4 3.7 -4.3 29
Imports 8.3 12.3 3.0 47 -2.7 0.5
- traditional goods 10.0 8.6 5.5 2.2 1.3 0.6
Gross domestic product 5.5 3.4 1.5 -0.2 0.4 -0.1
- mainland Norway 4.1 3.7 13 -0.1 1.1 0.6
Labour market®
Man-hours worked 21 2.3 1.9 1.5 0.3 -0.9
Employed persons 2.5 2.9 0.5 0.8 0.1 0.5
Labour force 2.1 2.4 0.3 0.4 0.1 0.2
Unemployment rate, level* 49 4.1 3.8 3.4 3.4 3.1
Prices
Consumer price index® 1.3 2.6 2.2 2.1 2.2 2.3
Export prices, traditional goods -1.2 0.5 0.2 -0.7 0.0 -0.8
Import prices, traditional goods 0.1 -1.1 -1.8 0.7 0.9 0.0
Balance of payment
Current balance, bill. NKr 68.6 55.8 9.7 8.0 0.0 -4.1
Memorandum items (unadjusted, level)
Money market rate (3 month NIBOR) 4.8 3.6 3.8 3.8 4.4 6.5
Average borrowing rate® 7.1 6.0 6.0 6.0 6.1 7.7
Crude oil price NKr (level)’ 133.1 135.6 133.9 106.7 100.0 95.2
Importweighted krone exchange rate 100.7 100.3 100.3 102.8 103.4 105.2
Norges Bank’s ECU-index 102.5 100.3 100.1 102.5 103.5 106.7

! Figures for petroleum activities now covers the sectors oil and gas extraction proper, transport via pipelines and service activities incidental to oil and gas extraction.
Consumption in households and non-profit organizations + general government consumption + gross fixed capital formation in mainland Norway.
Figures for 1996 and 1997 are from the national accounts. The quarterly figures are from Statistics Norway's Labour force survey (LFS), since the new quarterly national

account series for employment are too short for seasonal adjustment.
According to Statistics Norway's labour force survey (LFS).
Percentage change from previous year.
Households' borrowing rate in private financial institutions.
Average spot price, Brent Blend.

Sources: Statistics Norway and Norges Bank.
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ment intentions survey for the third quarter of 1998 points,
however, to a noticeably weaker trend in manufacturing in-
vestment next year, and the downward trend in commer-
cial building starts indicates that construction investment
in the business sector will also edge down in 1999.

Investment in petroleum activities has expanded markedly
through 1998. Even though the authorities have called for
postponing some field development projects until after 1
July next year, this investment component is set to rise
very sharply again this year, according to Statistics Nor-
way’s investment statistics. The contribution to growth in
total demand will probably be about 1.2 per cent of main-
land GDP.

Despite pronounced growth in the volume of traditional
merchandise exports in the third quarter, these exports are
likely to generate a noticeably weaker growth impetus to
the Norwegian economy in 1998 than in 1996 and 1997.
For the first three quarters of the year, the average volume
of traditional merchandise exports was only 4 per cent
above the average level in the same period one year earli-
er, and it now appears that growth on an annual basis will
be of about the same magnitude. The slower export growth
must be seen in connection with accelerating increases in
costs for Norwegian producers, which have only been part-
ly offset by a weaker krone exchange rate, and develop-
ments in demand in Norwegian export markets. True,
external trade statistics for the first ten months of 1998
show a sharp rise in exports of traditional goods to the UK
and France compared with the level in the same period last
year, as well as a reasonably favourable trend in exports to
Germany, Sweden and the US. Exports to Japan and other
countries in Asia, on the other hand, have exhibited a very
sluggish trend this year. This reversal of last year’s pattern
primarily reflects major economic problems in important
Asian economies, but also illustrates that the recession in
Asia has so far not had significant negative effects on the
level of activity among Norway’s main trading partners.

Prices for Norway’s traditional merchandise exports have
fallen moderately through 1998, but the average for the
first three quarters of the year were still slightly higher
than the average level for last year. The Asian crisis, how-
ever, is now becoming visible in prices for exports of
metals and chemical and mineral products. When we dis-
regard refined oil products, where prices have edged down
in step with the crude oil price, prices for the commodity-
based component of Norwegian exports have fallen far
more slowly over the past year than the spot price of
metals and industrial raw materials. This may be because
some export products are sold at contractual prices stipul-
ated in US dollars, which have not yet been adjusted. The
depreciation of the Norwegian krone of between 4 and 5
per cent against an export-weighted basket of currencies of
our main trading partners has also contributed to main-
taining export prices measured in Norwegian kroner.

The volume of oil and natural gas exports was slightly
lower in the first three quarters of 1998 than in the same

period one year earlier. Production also showed a decline
in this period. The weak trend in petroleum production and
exports is partly related to delays in the completion of
several development projects on the continental shelf, but
must also be viewed in the light of the production limita-
tions implemented from May of this year. Many OPEC
countries have also reduced their oil production this year,
without this being sufficient to halt the fall in crude oil
prices. For the first eleven months of the year as a whole,
the spot price of Brent Blend averaged $ 13.10 a barrel,

32 per cent below the average for 1997. Lower nominal oil
prices have not been recorded since 1975.

Measured at constant prices and adjusted for normal
seasonal variations, traditional merchandise imports have
continued to rise from one quarter to the next this year. On
an annual basis, the growth may be of about the same
magnitude as in the previous three years. The growth rate
for traditional imports, however, has also slowed through
1998. This supports the impression of slower growth in
domestic demand, but is also related to reduced export
growth, which contributes to curbing the rise in production
and thereby the demand for intermediate goods. Prices for
traditional merchandise imports have shown little change
during the last three to four years, and on a seasonally
adjusted basis the level in the period to end-September
1998 was approximately on a par with the level in the
same period last year. The stability of import prices over
the past years must be seen in connection with subdued
inflation among Norway’s main trading partners and the
fact that the appreciation of the import-weighted exchange
rate from 1994 to 1995 was not reversed until this year.

Preliminary QNA figures show a pronounced decline in
petroleum production and slower mainland GDP growth so
far in 1998. On an annual basis, growth rates are likely to
be lower than in 1997, a development which will probably
also apply to all main industries. The GDP figures must
also be seen in connection with imports, which are grow-
ing at a faster pace than domestic use, and with develop-
ments in demand.

Employment growth has been very strong for most groups
during this upturn. Signs that growth was levelling off, as
indicated by Statistics Norway’s Labour Force Survey
(LFS) in the second quarter of 1998, were replaced by
further gains in the third quarter. It nevertheless appears
that employment on an annual basis will increase by a
smaller margin than in the previous two years, in line with
developments in mainland production. As during the up-
turn in the mid-1980s, the growth in employment in priv-
ate service industries has been brisk the past few years.
Unlike the previous upturn, however, manufacturing em-
ployment has also risen sharply, while the growth in public
sector employment has been relatively modest.

The bulk of the employment growth in the last five years
has its counterpart in an expansion of the labour force, part-
ly as a result of a growth in the working-age population
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and partly as result of a sharp rise in participation rates,
particularly for women. As an average for the first three
quarters of 1998, as much as 73.4 per cent of the
population in the age group 16-74 years was in the labour
force, 5 percentage points more than in the trough year
1993.

The unemployment rate has been reduced by almost half in
the same period, and according to the LFS stood at 3.3 per
cent as a seasonally adjusted average for the first three
quarters of 1998. Changes in the sum of registered unem-
ployed according to the Directorate of Labour and persons
participating in ordinary labour market measures up to end-
November point to a further decline in LFS unemployment
in the fourth quarter, entailing that unemployment on an
annual basis may be reduced further. The number of vacan-
cies at employment offices has moved on a sharp upward
trend over the past two years, and the level in the third
quarter of this year corresponded to as much as 28 per cent
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of the number unemployed. The substantial regional differ-
ences in changes in the ratio of the number of vacancies to
the number of unemployed indicate that we have also ex-
perienced growing regional imbalances in the labour
market the last few years. Figures for October and Novem-
ber show, however, a slight decline in the number of vacan-
cies, and may be the first indication that the labour market
will be less tight in the period ahead.

The decline in unemployment the past few years has contri-
buted to accelerating wage growth. The results of this
year’s settlements indicate a growth in wages per normal
man-year of close to 6 per cent. This is between one and
one and a half percentage points higher than the results for
1996 and 1997. So far, however, higher wage growth has
not had a clearly visible effect in the form of accelerating
price inflation. On a 12-month basis consumer prices rose
at a slower rate in the first ten months of 1998 than in the
same period last year, on average 2.2 and 2.6 per cent,
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respectively. This decline, however, can primarily be ascri-
bed to lower prices for clothing and electricity. So far this
year, inflation in Norway has been nearly 1 percentage
point higher than among our trading partners, whereas in
the five-year period 1992-1996 it was generally a good
half a percentage point lower. Developments in exchange
rates and wage rates thus far in 1998 indicate, in isolation,
that the inflation differential between Norway and our
trading partners may widen slightly in the period ahead.

About two thirds of the decline in the current-account sur-
plus of NKr 43 billion from January-September 1997 to
the same period this year has its counterpart in the reduced
value of oil and gas exports, whereas the balance of goods
and services, excluding sales of crude oil and natural gas,
deteriorated by a good NKr 17 billion. The deficit on the
interest and transfers balance was, however, reduced by
NKTr 3.5 billion primarily as a result of a pronounced rise
in net interest income from abroad. With oil prices projec-
ted to remain low throughout the fourth quarter, the current
account is now set to record a small deficit for the year as
a whole.

Outlook for 1999 and 2000

Following a sustained upturn in the Norwegian economy,
our calculations point to far slower growth in the period
ahead, particularly as a result of a turnaround in invest-
ment. In addition, high interest rates and a somewhat
tighter fiscal policy will curb growth in domestic demand.
The estimates for international economic growth have
been revised downwards during the autumn, pointing to a
weaker trend for traditional merchandise exports in the
period ahead. This also points to lower output and employ-
ment growth , which may result in a resumed rise in unem-
ployment. As a result of the depreciation of the krone,
price inflation will be slightly higher in the years ahead
than in 1998, while real wage growth may remain high.
Even though lower domestic demand will curb imports
and contribute to improving the balance of payments posi-
tion in 1999, low oil prices entail that the current-account
balance is unlikely to show a large surplus.

Uncertain international prospects

There is now considerable uncertainty surrounding
developments in the world economy. The effects of the
crisis in many Asian countries have proved to be far great-
er than expected and have been amplified by the situation
in Russia. After the IMF supplied considerable financial re-
sources, however, there is some hope that a major financial
crisis can be avoided. In line with this, we have in our cal-
culations assumed a normal cyclical slowdown in the
OECD area in 1999, with GDP growth of 1.5 per cent for
the area as a whole and a little less than 2 per cent for
Norway’s main trading partners. Against this background,
we have lowered our estimate for market growth among
Norway’s trading partners by about one percentage point
in 1999, while the projection for growth in 2000 has only
been revised downwards by a small margin.

Inflation among Norway'’s trading partners is now down to
a year-on-year rate of about 1.5 per cent. The inflation rate
is expected to rise only moderately through 1999 and into
2000. A weak rise in commodity prices is an important fac-
tor behind the moderate price inflation in the OECD area,
not least thanks to low oil prices. With weaker demand
growth in 1999, it is not very likely that oil prices will rise
sharply in the near future. We have, however, assumed that
the oil price will edge up through 1999, measured in dol-
lars. The price measured in Norwegian kroner will in-
crease less due to a projected krone appreciation through
the coming winter months.

Against the background of subdued price inflation and the
prospect of slower growth in the level of activity, a num-
ber of central banks have lowered their key rates this
autumn. Interest rates are expected to fall further in the pe-
riod ahead, particularly in the US and the UK. In the EU,
interest rates have moved down to the level in Germany
and France in those countries that will participate in EMU
from 1 January 1999, and most of the central banks of the-
se countries recently lowered their base rates to 3 per cent.
We have assumed that the common 3 months euro rate
will be about 3.4 per cent at the beginning of 1999. It is un-
likely that this interest rate will change substantially in the
period ahead, unless there is a major international reces-
sion.

Interest and exchange rates in Norway

In recent months the money market rate in Norway has
been fairly stable at about 8 per cent. The krone exchange
rate against the ECU has varied considerably. At the end
of November the ECU index stood at 108.1, entailing a
depreciation of the krone of 6.8 per cent from the end of
1997. The import-weighted exchange rate largely shad-
owed changes in the ECU index during the first half of
1998, but has since depreciated slightly less. Measured in
this way, the krone exchange rate at the end of November
was 105.8, entailing a depreciation of 4.7 per cent from the
end of 1997.

Now that the government budget for 1999 has been adop-
ted, some of the uncertainty concerning economic policy
has been eliminated, which may help to strengthen the
krone exchange rate in the period ahead. A more important
factor influencing changes in the krone exchange rate is
probably the prospect of an improvement in the current-
account balance even with low oil prices. As the high
growth in domestic demand is gradually curbed, a factor
which will contribute to lower growth or even a decline in
imports, the current-account deficit from the second half of
1998 will be reversed to a surplus. A further improvement
will take place should export earnings again rise, for exam-
ple as a result of higher oil prices and/or higher oil produc-
tion.

We project that the krone exchange rate will return to the

mid-point in the existing band of fluctuation for the krone
exchange rate against ECU (which is 104) and that Norges
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Bank will then start to lower its key rates. It is likely that
interest rates will be reduced gradually, but the pace of this
reduction is uncertain. According to our projections, Nor-
wegian money market rates will fall to 4.2 per cent at the
beginning of 2000. This entails an interest rate differential
against the euro of 0.8 percentage point, approximately the
same as the inflation differential. As illustrated in a figure,
the interest rate and inflation differentials between Norway
and the ECU/euro area have generally shadowed each ot-
her for a number of years. As an annual average, the Nor-
wegian krone is expected to appreciate by 0.9 per cent
against the ECU in 1999, while the depreciation in 1998 is
estimated at 5.2 per cent.

The US dollar and pound sterling are expected to depreci-
ate against the ECU/euro in the period ahead, in line with
developments observed over a period. Projected lower eco-
nomic growth and falling money market rates in the US
and the UK are important factors behind this. A change in
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the exchange rate between the dollar and pound sterling on
the one hand and the euro on the other has consequences
for the import-weighted krone exchange rate. It is assumed
that this exchange rate measure will appreciate slightly
more in the period ahead than the krone appreciation
against the ECU, thereby returning the krone to the level
recorded in the period 1995-1997 in the course of 1999.

Compared with the projections in our last quarterly survey,
the rise in import prices has now been revised downwards
substantially. As noted, this is ascribable to the assumed
return of the import-weighted krone exchange rate in the
course of 1999 to the level prevailing during 1995-1997,
while in our previous report we allowed the import-
weighted exchange rate and the ECU/euro index to sha-
dow each other in the period ahead. This change in the as-
sumed movement of the import weighted krone exchange
rate entails a substantially lower inflationary impetus to the
Norwegian economy in 1999 than assumed in our last re-
port.

Moderate tightening of fiscal policy in 1999

The approved government budget for 1999 entails some
tightening of fiscal policy in relation to 1998. The tighte-
ning, however, was somewhat less than called for by the
Government in its original government budget proposal,
partly because the proposed tax increases were not appro-
ved. The adopted budget entails cuts in allocations for civi-
lian, central government programmes of about NKr 1 bil-
lion compared with the Government’s original proposal
and supplementary allocations to defence of about NKr 0.5
billion. Some tightening of the social security budget was
also approved. All in all, the approved proposal entails that
our projection for growth in general government consump-
tion has been revised downwards by half a percentage
point compared with the last quarterly survey, and that the
projection for general government gross investment has
been revised downwards by slightly more.

Substantial fall in petroleum investment ahead

Petroleum investment is set to expand by about 19 per cent
from 1997 to 1998. For 1999, we now expect investment
to decline by about the same margin. Measured as a share
of mainland GDP, this corresponds to a fall in demand of
1.4 per cent.

Low oil prices and sizeable cost overruns for many pro-
jects have reduced profitability in oil activities consider-
ably during 1998. Against this background, there is reason
to assume that oil companies are now reassessing their
investment plans both for 1999 and for subsequent years.
Continued low oil prices in the period ahead will probably
prompt companies to postpone investment projects, which
may result in a continued, sharp decline in investment in
2000. We have assumed a further decline in petroleum
investment of 16 per cent from 1999 to 2000.
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Main economic indicators
Percentage change from previous year unless otherwise noted

Accounts Forecasts
1997 1998 1999 2000
SN SN MoF’ NB? SN
Demand and output
Consumption in households and non-profit organizations 3.4 38 13 2.7 2 22
General government consumption 3.0 2.4 0.7 1.1 1172 2.2
Gross fixed investment 12.6 47 -1 -6.6 -6 3/4 -5.8
-petroleum activities® 15.5 18.8 -18.7 -12.5 -10 -16.0
-mainland Norway 9.7 0.8 -9.2 -4.9 -6 -2.6
-firms 9.1 1.6 -11.7 -7.5 -9 -4.9
-housing 9.0 2.1 -7.0 3.8 -2 3/4 2.6
-general government 121 0.8 -3.0 -3.8 1 0
Demand from mainland Norway* 4.5 2.9 -0.8 . /4 14
Stockbuilding® 0.6 0.5 0.0 0.2 . 0.0
Exports 5.8 1.3 4.6 6.6 4172 5.4
- crude oil and natural gas 2.3 -1.7 85 10.5 61/2 7.9
- traditional goods 8.0 36 2.6 4.7 4 33
Imports 12.3 59 -2.4 0.5 -3/4 1.1
- traditional goods 8.6 8.6 -1.9 1.6 0 -0.1
Gross domestic product 3.4 2.4 0.8 2.6 2 2.2
- mainland Norway 3.7 3.1 -0.3 1.3 11/4 1.2
Labour market
Employed persons 29 2.2 -0.5 0.7 1 0.2
Unemployment rate (level) 4.1 3.2 4.0 3.2 3 4.2
Prices and wages
Wages per standard man-year 4.6 5.9 5.1 5 61/2 4.1
Consumer price index 2.6 2.3 2.8 31/4 31/4 2.7
Export prices, traditional goods 0.5 1.0 0.8 1.9 3 2.3
Import prices, traditional goods -1.1 1.8 0.9 1.9 31/4 0.6
Real price, dwellings 5.8 7.7 0.4 . .. 7.2
Balance of payment
Current balance (bill. NKr) 56.8 -2 24 32.5 30 69
Current balance (per cent of GDP) 5.2 -0.2 2.1 2.8 212 5.7
Memorandum items:
Household savings ratio 6.6 7.3 7.0 7.0 63/4 6.6
Money market rate (level) 3.6 5.6 58 . 8 4.2
Average borrowing rate (Ievel)6 6.0 7.3 8.1 . . 6.2
Crude oil price NKr (level)’ 136 9 93 110 104 109
International market growth 6.8 52 4.5 . . 59
Importweighted krone exchange rate® -0.5 4.2 -2.4 _-15 o 2.2 -1.0

! MoF: Ministry of Finance's forecasts. Revised national budget 1999.
NB: Forecasts according to Norges Bank. Penger og Kreditt 1998/3.
3 0il and gas extraction proper, pipeline transport and service activities incidental to oil- and gas extraction.
Consumption in households and non-profit organizations + general government + gross fixed capital formation in mainland Norway.
> Change in stockbuilding. Per cent of GDP.
? Households’ borrowing rate in private financial institutions.
Average, Norwegian oil production.
8 Increasing index implies depreciation.
Manufacturing trade weights.

Investment in the petroleum sector over the next two years growth continuing into 2000, while oil production is then
is expected to shift towards major direct deliveries from expected to remain relatively stable.

abroad. The negative impetus from this will thereby be

slightly greater than the investment figures would indicate

in isolation. Zero growth in the mainland economy in 1999?
Mainland GDP growth in 1998 can be estimated at 3.1 per
Norwegian oil production has exhibited a sluggish trend in cent, slightly lower than in the previous year. The low
1998, partly due to approved production limitations. Qil growth in petroleum production entails that growth in total
production is expected to be higher in 1999 as capacity GDP is now estimated at 2.4 per cent in 1998. As in our
increases. Gas production is also expected to rise, with previous quarterly survey, growth in the mainland econo-

15



Economic trends

Economic Survey 4/98

Consumption
Percentage growth

6

—— Consump. in househ. and non-profit org.
General government consumption

Source: Statistics Norway

Gross fixed capital formation
Percentage growth

°

10 +

1992 1994 1996 1998 2000

— Total
Mainland-Norway

Source: Statistics Norway

Exports
Percentage growth

15

10 +

1992 1994 1996 1998 2000

— Total
Traditional goods

Source: Statistics Norway

16

1992 1994 1996 1998 2000

my is expected to be substantially lower in 1999 and per-
haps even negative. The downward adjustments in growth
projections for 1999 are primarily related to the assump-
tion of a slightly tighter fiscal policy, a weaker growth
stimulus from the international economy and from petro-
leum-related activities as well as the effects of a stronger
import-weighted krone exchange rate.

Even though only parts of the mainland economy are
showing signs of a decline in investment at the moment,
we still project that investment will be the main factor
behind a cyclical turnaround next year. A fall in general
government investment, housing investment, manufactur-
ing investment and petroleum investment will contribute to
this. Along with the completion of a number of major pro-
jects which have received considerable attention in recent
years, we now project a decline in gross fixed investment
of as much as 11.1 per cent next year. For petroleum activi-
ties, manufacturing and the power supply sector, our as-
sumptions concerning investment are generally in line with
the companies’ own estimates, but we have assumed a
slightly smaller investment decline in manufacturing than
the level indicated by the companies. Housing investment
has already fallen through 1998 and figures on housing
starts indicate a further fall in 1999. As a result of the in-
crease in interest rates, residential construction is not
expected to show any increase until the end of next year.
Housing investment may then resume an upward trend in
2000. Investment in private services is also projected to
decline substantially next year. The completion of a num-
ber of major projects will contribute to this, but the decline
will level off somewhat through 1999 as the sharp down-
turn in the economy is curbed and production again increa-
ses.

The investment projections for 2000 are more uncertain,
particularly for the petroleum sector. Low oil prices have
prompted oil companies to reassess their projects with the
aim of cutting costs and possibly postponing projects. The
longer oil prices remain low in 1999, the more projects
will be postponed and the more difficult it will be to avoid
a substantial decline in investment also in 2000. As noted
earlier, petroleum investment is projected to decline by 16
per cent in 2000. However, investment in the power supply
sector may rise considerably in 2000 through the construc-
tion of gas-fired power stations.

Houshold consumption appears to be expanding by about
4 per cent in 1998, although there are signs that growth is
levelling off. Car sales have fallen noticeably the last two
months and retail sales are flat, albeit following sharp
growth. The household saving ratio is set to increase by
about half a percentage point in 1998 to an historically
very high level. Markedly lower growth in households’
real income next year will curb consumption growth in
1999. High interest rates will also contribute to this.

Traditional merchandise exports have exhibited little
growth through 1998 and are now showing clear signs of
stagnation. This is not unexpected in view of the weak
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economic outlook internationally. International market
growth is estimated at 4.5 per cent in 1999, against 5.2 per
cent in 1998. The weak growth in traditional exports is
therefore expected to continue through 1999. The deprecia-
tion of the krone since the summer has, in isolation, en-
hanced competitiveness for export-oriented industries and
is offsetting the effect of relatively high wage growth in
Norway in 1998. However, if the krone again appreciates,
as we have assumed, cost levels will contribute to reducing
export growth in the period ahead and market shares will
be lost. The deterioration in competitiveness will, in isola-
tion, also contribute to increasing import shares.

Our projections for mainland GDP for 1999 show a slight
decline compared with the estimate for 1998. This entails a
downward revision of three quarters of a percentage point
compared with our last report. The growth projection for
total GDP has been revised down by almost one percent-
age point as it is now assumed that exports of oil and gas
will show slower growth than earlier. The construction in-
dustry in particular will notice the effects of the turnaround
in the Norwegian economy as a result of the sharp fall in
investment. This sector, however, has been one of the
“winners” during this cyclical upturn which now seems to
be coming to a halt. Direct and indirect suppliers of other
investment goods to, for example, the petroleum sector
will find themselves in a similar situation. A lower growth
in consumption, however, will also have a negative impact
on domestic trade and service industries.

The mainland economy is expected to show weak growth
in 2000. We assume that fiscal policy will be approximate-
ly neutral as the decline in general government investment
comes to a halt, general government consumption again
expands and tax rates are only adjusted for price and wage
inflation. This will generate a small positive impetus com-
pared with fiscal policy in 1999. As a result of lower inter-
est rates, consumption growth will pick up and the decline
in housing investment will be reversed to an expansion so
that domestic demand from mainland Norway again in-
creases. Our projection for GDP growth in 2000 will thus
be more in line with the estimate presented in the last
quarterly survey.

Higher unemployment next year?

Without the prospect of output growth in 1999, employ-
ment growth will come to a halt, and both man-hours
worked and the number employed may edge down next
year. With a weaker labour market, the supply of labour
will also decline markedly, but unemployment will proba-
bly start to increase as early as the beginning of next year.
Usually a shift towards higher unemployment will push up
unemployment more quickly than the decline recorded
during a boom. This is also the case for our projections
next year, entailing that unemployment as an annual aver-
age will be higher than in 1998.

There is uncertainty associated with how much unemploy-
ment will rise next year. This is partly because the decline
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in production will have a severe impact on the construction
industry where the proportion of foreign labour has in-
creased during the upturn. When the downturn starts, it is
conceivable that foreign workers are the first to be dismis-
sed so that the decline will have less of an effect on obser-
ved unemployment in Norway. The introduction of cash
grants in 1998 and the expansion of the scheme in 1999
may reduce the supply of labour slightly. In addition, the
early retirement scheme is being used by an increasing
number of older and younger employees entailing that
labour force participation for persons over the age of 62 is
falling. Our model for labour force participation by sex
and age only captures a small part of such policy changes
and entails that the estimates for the labour force and there-
fore unemployment are particularly uncertain next year.

Higher price inflation and lower wage growth
ahead

Consumer price inflation has remained low in 1998 and is
now set to be 2.2-2.3 per cent as an annual rate, i.e. slight-
ly lower than in 1997. Low electricity prices are one of the
reasons for the surprisingly low inflation rate in 1998. So
far, there have been few signs that the weak krone ex-
change rate has fed through to consumer prices. An impor-
tant factor here is that the import-weighted krone exchange
rate has not depreciated as much as the ECU rate. Further-
more, high wage growth in 1998 has so far not had much
effect on consumer price inflation. However, this is consis-
tent with previous experience which shows that it takes
time before higher costs feed through to consumer prices.

The government budget for 1999 entails a small downward
adjustment in excise duties from the turn of the year. This
means that the contribution to inflation from indirect tax
changes will be reduced by half a percentage point from
the turn of the year, a factor which, other things equal,
should contribute to a decline in year-on-year consumer
price inflation in January 1999. On the other hand, there is
reason to assume that higher costs due to the wage settle-
ments in 1998 along with higher import prices will, in iso-
lation, push up price inflation. Our calculations therefore
indicate that price inflation will only rise moderately from
the beginning of 1999. Cost impulses, however, will gradu-
ally feed through to price inflation, and it is unlikely that
electricity prices will continue to fall. Hence, consumer
price inflation may edge up through 1999, and the con-
sumer price index is expected to increase by 2.8 per cent
for the year as a whole. This estimate is 0.8 percentage
point lower than in our last quarterly survey, primarily
reflecting lower projections for the rise in import prices
both for the end of 1998 and for 1999.

With a lower projection for consumer price inflation in
1999, wage growth may also be slightly lower than we
assumed earlier. We now believe that wage growth may be
a good 5 per cent next year compared to about 6 per cent
in 1998. Slower wage growth in manufacturing industry,
along with higher unemployment and the fact that there
will be no main settlement next year, will contribute to
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this. All in all, our projections entail that real wage growth
next year will be a little higher than 2 per cent. This
growth will contribute to an increase in household income
and thereby counteract the negative contribution from the
fall in employment.

Current-account surplus as early as 1999

As a result of low oil prices this autumn, the current-
account balance is likely to show a small deficit in 1998.
As noted, there is considerable uncertainty concerning oil
prices in the period ahead and the possibility that oil prices
will remain low in 1999 cannot be ruled out. However, we
project a slight rise in prices through next year. An increa-
se in oil and gas production, weaker domestic demand and
a slower rise in import prices imply that Norway will again
record a current-account surplus next year. This is conside-
red an important precondition for an appreciation of the
krone and a decline in interest rates through 1999.
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National accounts: Final expenditure and gross domestic product

At fixed 1995 prices. Million kroner

Unadjusted Seasonally adjusted

1996 1997 96.4 97.1 97.2 97.3 97.4 98.1 98.2 98.3

Final consumption exp. of housh. and NPISHs' .. 479888 496319 121670 121417 124208 124744 125949 126608 128893 130643
Household final consumption expenditure . . . . . 456574 472933 115854 115589 118356 118893 120094 120801 123105 124869
Goods. ... 261607 270914 66560 66004 67533 68294 69083 69140 71555 72638
ServiCeS. . ... 191119 196411 48189 48529 49260 49070 49551 49994 50083 50721
Direct purchases abroad by resident househ ... 18844 20731 4700 4873 5361 5263 5234 5379 5247 5471
-Direct purchases by non-residents .. ........ -14996 -15124  -3595 -3817 -3799 -3734 -3774 -3712  -3780 -3962
Final consumption exp. of NPISHs. . .. ........ 23315 23386 5816 5828 5852 5851 5855 5808 5788 5774
Final consump. exp. of general government. . . . . 200797 206781 50501 51301 51421 51766 52292 52754 52844 53038
Final consump. exp. of central government. . . . . 80085 82027 20148 20477 20343 20487 20720 20866 20786 20865
Central government,civilian. .. ............. 58726 59735 14787 14920 14806 14933 15077 15251 15292 15327
Central government,defence. . ............. 21358 22292 5362 5558 5536 5554 5643 5615 5494 5538
Final consump. exp. of local government . ... .. 120713 124754 30352 30824 31078 31279 31573 31888 32058 32173
Gross fixed capital formation. .. ........... .. 211084 237777 57391 56407 59970 60076 61324 61802 62692 63516
Petroleum activities. . . ............ ... ..... 48667 56206 14993 12781 14933 13638 14854 14913 17712 18686
Oceantransport......................... 6113 10124 2210 2946 2405 2768 2005 3444 1709 2125
Mainland Norway. . ...................... 156303 171447 40188 40680 42632 43670 44465 43445 43271 42705
Mainland Norway ex. general government. . . . . 125301 136709 32063 31921 33689 35044 36055 33944 34064 34303
Manufacturing and mining. .. ............. 17175 18270 4376 4226 4865 4345 4835 4498 4803 5534
Production of othergoods ... ............. 12762 12995 3291 3127 3261 3375 3233 3374 3254 3264
Dwellings. .......... .. ... ... ........ 26149 28497 6650 6824 7160 7270 7242 7350 7136 6763
Otherservices. ......................... 69215 76946 17746 17745 18403 20054 20744 18722 18871 18742
General government . .................... 31002 34738 8125 8759 8943 8626 8410 9501 9207 8402
Changes in stocks and stat. discrepancies . . . . .. 22049 23917 3917 3586 6818 5115 8398 8366 6522 6283
Gross capital formation .. .......... ... ... .. 233133 261693 61308 59993 66788 65191 69721 70168 69214 69799
Final domestic use of goods and services . . . . . .. 913818 964793 233479 232712 242416 241702 247963 249530 250952 253480
Final demand from mainland Norway2 ......... 836989 874546 212359 213399 218260 220181 222707 222807 225009 226386
Final demand from general government®. . . . . . . 231799 241519 58626 60060 60363 60393 60702 62255 62051 61440
Totalexports. . .......................... 388209 410702 100284 99818 103939 103323 103622 106083 102927 100555
Traditionalgoods . . ...................... 157809 170493 40187 40005 43654 43511 43322 44944 43002 44251
Crudeoiland naturalgas. . ................ 130894 133959 33410 31837 35300 32855 33967 33714 33169 30523
Ships and oil platforms . .. .............. ... 8862 9896 2922 4315 1276 2240 2066 2998 2374 1512
SEerVICeS .. ... 90644 96354 23765 23661 23709 24717 24267 24426 24381 24269
Total use of goods and services . .. .......... 1302028 1375495 333762 332530 346355 345025 351585 355613 353879 354035
Totalimports. . .......................... 322470 362209 87648 85312 92266 90940 93692 98108 95451 95898
Traditional goods . . ...................... 223147 242355 58332 56155 61280 60784 64136 65562 66430 66829
Crudeoil ........... ... .. ... ... ..... 1059 1235 461 457 216 315 247 456 295 344
Ships and oit platforms. .. ................. 17010 23179 7522 6770 6473 5549 4388 7246 4273 3896
SeIVICeS .. .o 81255 95440 21333 21929 24297 24292 24921 24844 24453 24829
Gross domestic product® . .. .......... . ... .. 979557 1013286 246115 247218 254090 254085 257893 257505 258428 258137
Mainland Norway (market prices) . .. ......... 822300 853090 206371 208108 213196 214465 217321 217052 219374 220736
Petroleum activities and ocean transport . . . .. .. 157257 160196 39744 39111 40894 39620 40572 40453 39053 37401
Mainland Norway (basic prices) . . ............ 713616 740206 178754 180880 184815 186097 188414 189060 190505 191340
Mainland Norway ex. general government . . . . . 561604 584407 140564 142288 146043 147011 149064 149410 150845 151499
Manufacturingand mining . .......... ... .. 115478 119000 28934 28997 29755 29926 30322 30089 30347 30493
Production of other goods. . . .............. 76648 80611 18791 19210 20373 20448 20580 20786 20390 -20648
Service industries. . ........... ... 369478 384796 92839 94081 95915 96637 98163 98535 100109 100358
General government. . .................... 152013 155799 38189 38592 38772 39086 39349 39651 39660 39842
Correctionitems . ........................ 108684 112883 27618 27227 28381 28368 28907 27991 28869 29396
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National accounts: Final expenditure and gross domestic product
At fixed 1995 prices. Percentage volume change from previous period
Unadjusted Seasonally adjusted
1996 1997 96.4 97.1 97.2 97.3 97.4 98.1 98.2 98.3
Final consumption exp. of housh. and NPISHs' . . 4.7 3.4 1.1 -0.2 2.3 0.4 1.0 0.5 1.8 1.4
Household final consumption expenditure. . . . . 4.9 3.6 1.1 -0.2 2.4 0.5 1.0 0.6 1.9 1.4
Goods ... 6.2 3.6 1.8 -0.8 2.3 1.1 1.2 0.1 3.5 1.5
SeIVICeS . oo 2.9 2.8 0.4 0.7 1.5 -0.4 1.0 0.9 0.2 1.3
Direct purchases abroad by resident househ . . . 4.7 10.0 -2.9 3.7 10.0 -1.8 -0.5 2.8 -2.5 4.3
-Direct purchases by non-residents . ... ... ... 0.1 0.9 -1.7 6.2 -0.5 -1.7 1.1 -1.6 1.8 4.8
Final consumption exp. of NPISHs . .. ... ... .. 0.3 0.3 0.0 0.2 0.4 -0.0 0.1 -0.8 -0.3 -0.2
Final consump. exp. of general government . . . . 3.2 3.0 0.5 1.6 0.2 0.7 1.0 0.9 0.2 0.4
Final consump. exp. of central government . . . . 3.2 2.4 0.4 1.6 -0.7 0.7 1.1 0.7 -0.4 0.4
Central government,civilian .. ............. 33 1.7 0.6 0.9 -0.8 0.9 1.0 1.2 0.3 0.2
Central government,defence .............. 3.0 4.4 -0.3 3.7 -0.4 0.3 1.6 -0.5 -2.1 0.8
Final consump. exp. of local government. . .. .. 3.2 33 0.5 1.6 0.8 0.6 0.9 1.0 0.5 0.4
Gross fixed capital formation ... ........ . ... 9.6 12.6 8.8 -1.7 6.3 0.2 2.1 0.8 1.4 1.3
Petroleum activities . . .. ... ... .. ... .. .. 1.5 15.5 26.4 -14.8 16.8 -8.7 8.9 0.4 18.8 5.5
Oceantransport ........................ 63.8 65.6 a1.7 33.3 -18.4 15.1 -27.6 71.8 -50.4 24.3
Mainland Norway .. .......... ... ... .... 11.0 9.7 2.2 1.2 4.8 2.4 1.8 23 . -04 -1.3
Mainland Norway ex.general government. . . . . 129 9.1 2.3 -0.4 5.5 4.0 2.9 -5.9 0.4 0.7
Manufacturingand mining . ............ .. 9.4 6.4 0.4 -3.4 15.1 -10.7 1.3 -7.0 6.8 15.2
Production of othergoods. . . ............. -3.9 1.8 5.1 -5.0 4.3 3.5 -4.2 43 -3.5 0.3
Dwellings ...................... I -1.2 9.0 0.1 2.6 49 1.5 -0.4 15 -2.9 -5.2
Otherservices . ........................ 24.7 1.2 3.1 -0.0 3.7 9.0 34 -9.7 0.8 -0.7
General government . ................... 3.7 121 1.9 7.8 2.1 -3.5 -2.5 13.0 -3.1 -8.7
Changes in stocks and stat. discrepancies. . . . .. -19.6 8.5 -51.1 -8.4 90.1 -25.0 64.2 -04 -22.0 -3.7
Gross capital formation .. ...... .. ... ... ... 6.0 12.3 0.9 -2.1 1.3 -2.4 6.9 0.6 -1.4 0.8
Final domestic use of goods and services . . .. .. 47 5.6 0.9 -0.3 4.2 -0.3 2.6 0.6 0.6 1.0
Final demand from mainland Norway? . . .. .. .. 5.4 4.5 1.1 0.5 2.3 0.9 1.1 0.0 1.0 0.6
Final demand from general government3 ...... 3.3 4.2 0.7 24 0.5 0.0 0.5 2.6 -0.3 -1.0
Totalexports . .......................... 9.8 5.8 3.9 -0.5 4.1 -0.6 0.3 2.4 -3.0 -2.3
Traditionalgoods . ...................... 10.0 8.0 3.0 -0.5 9.1 -0.3 -0.4 3.7 -4.3 2.9
Crudeoiland naturalgas ................. 15.6 2.3 -0.4 -4.7 10.9 -6.9 3.4 -0.7 -1.6 -8.0
Ships and oil platforms .. ................. -16.2 1.7 125.9 47.7 -70.4 75.6 -7.7 451 -20.8 -36.3
SEIVICES . . . oot 5.2 6.3 4.9 -04 0.2 4.3 -1.8 0.7 -0.2 -0.5
Total use of goods and services ............. 6.2 5.6 1.8 -0.4 4.2 -0.4 1.9 1.1 -0.5 0.0
Total imports .. ......................... 8.3 12.3 8.5 -2.7 8.2 -1.4 3.0 47 -2.7 0.5
Traditionalgoods ....................... 10.0 8.6 3.2 -3.7 9.1 -0.8 5.5 2.2 1.3 0.6
Crudeoil. .............. ... . -5.5 16.6 126.2 -0.9 -52.8 45.8 -21.3 84.3 -35.3 16.5
Ships and oil platforms . ............... ... 31.7 36.3 112.9 -10.0 -4.4 -14.3 -20.9 65.1 -41.0 -8.8
Services. .. ... 0.6 17.5 4.1 2.8 10.8 -0.0 2.6 -0.3 -1.6 1.5
Gross domestic product* . ... ... ... ... ... 5.5 3.4 -04 0.4 2.8 -0.0 1.5 -0.2 0.4 -0.1
Mainland Norway (market prices) . .......... 4.1 3.7 0.2 0.8 2.4 0.6 1.3 -0.1 1.1 0.6
Petroleum activities and ocean transport. . ... .. 13.4 1.9 -3.4 -1.6 46 -3.1 2.4 -0.3 -3.5 -4.2
Mainland Norway (basic prices). . ... ......... 3.1 3.7 -0.0 1.2 2.2 0.7 1.2 0.3 0.8 0.4
Mainland Norway ex. general government. . . . . 29 4.1 -0.2 1.2 2.6 0.7 1.4 0.2 1.0 0.4
Manufacturing and mining . .............. 2.3 3.1 -0.6 0.2 2.6 0.6 1.3 -0.8 0.9 0.5
Production of othergoods . . .. ............ -1.5 5.2 1.6 2.2 6.1 0.4 0.6 1.0 -1.9 1.3
Service industries .. .......... ... L. 41 4.1 -0.4 1.3 1.9 0.8 1.6 0.4 1.6 0.2
General government . .. .................. 37 2.5 0.6 1.1 0.5 0.8 0.7 0.8 0.0 0.5
Correctionitems. ........................ 1.3 3.9 1.6 -1.4 4.2 -0.0 1.9 -3.2 3.1 1.8
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National accounts: Selected price indices
1995 = 100

Unadjusted Seasonally adjusted

1996 1997 96.4 97.1 97.2 97.3 97.4 98.1 98.2 98.3
Final consumption exp. of households and NPISHs' 101.4  103.9 102.5 103.3 103.6 104.0 1046  105.7 106.5 106.5
Final con’sumption exp. of general government .. 103.0  105.8 104.7 104.3 105.4 106.6 106.9 107.9 109.9 112.0
Gross fixed capital formation. .. ....... ... .. 102.6 105.1 103.7 103.3 104.5 106.3 106.2 108.0 109.1 109.6
Mainland Norway. . ...................... 102.4 1035 103.3 102.7 102.4 104.2 104.4 105.7 107.5 107.7
Final domestic use of goods and services . . . . . .. 102.0 1045 1026 1045 1043 1045 104.7 106.8 108.3 107.8
Final demand from mainland Norway2 ......... 102.0 1043 103.2 1034 1038 1047 1051 106.2 107.5 108.0
Totalexports. . ............... ... .. ...... 106.7 109.0 111.8 109.2 105.8 111.0 110.0 102.7 100.8 100.1
Traditionatgoods . . ...................... 98.8 99.3 99.8 97.9 96.6 101.2 1014 100.6 100.7 99.9
Total use of goods and services . ... .......... 103.4 105.8 105.4 105.9 104.8 106.5 106.2 105.6 106.1 105.6
Totalimports. . ........... ... ... ... ..... 101.2 1024 102.1 101.2 101.0 104.5 102.9 103.6 104.7 103.9
Traditionalgoods . . ...................... 100.1 99.0 100.4 99.1 971 100.8 99.0 99.6 100.6 100.5
Gross domestic product. .. .......... .. ... 104.1 1071 106.5 107.5 106.1 1071 107.5 106.4 106.7 106.2
Mainland Norway . ...................... 1015 1044 102.8 103.4 104.0 104.4 105.8 107.0 108.2 108.7
National accounts: Final expenditure and gross domestic product
Percentage change from previous period

Unadjusted Seasonally adjusted

1996 1997 96.4 97.1 97.2 97.3 97.4 98.1 98.2 98.3
Final consumption exp. of households and NPISHs' 1,4 2,5 0,7 0,8 0.3 0,4 0,6 1,0 0.8 0,0
Final consumption exp. of general government . . 3,0 2,7 1,0 -0,4 1.1 1.1 0.3 0,9 1,9 1.9
Gross fixed capital formation. . ............ .. 2,6 2,5 1.1 -0,3 1.1 1.8 -0,2 1.7 1.1 0,4
Mainland Norway. . .................... .. 2,4 11 1.1 -0,6 -0,2 1,8 0,2 1,2 1,7 0,3
Final domestic use of goods and services . . . . . .. 2,0 2,4 0,5 1,8 -0,1 0,2 0,2 2,0 1.4 -0,5
Final demand from mainland Norway2 ......... 2,0 2,3 0,9 0,2 0.4 0.8 0,5 1,0 1,2 0,5
Totalexports. . .......................... 6,7 2,1 4,3 -2,3 -3.1 4,9 -0,9 -6,6 -1,9 -0,7
Traditionalgoods . .. ..................... -1,2 0,5 2,0 -1,9 -1,4 4,7 0,2 -0,7 0,0 -0,8
Total use of goods and services . . ............ 3,4 2,3 1,7 0,5 -1,0 1,6 -0,2 -0,6 0.5 -0,5
Totalimports. . .......... ... .. ... ... ..... 1,2 1,2 1.8 -0,9 -0,2 3,5 -1,6 0,7 11 -0,8
Traditionalgoods . . ...................... 0,1 -11 1.2 -1,3 -2,0 3,8 -1,8 0,7 0,9 -0,0
Gross domestic product. .. ......... .. ... ... 41 2,8 1.8 0,9 -1,2 0,9 0,3 -1,0 0,3 -0,4
Mainland Norway. . ................ ... ... 1,5 2,8 1,0 0,6 0,6 0,4 1,3 1,2 1.1 0.5

Technical comments on the quarterly figures

Footnotes:
! NPISHS: Non-profit inistitutions serving households.

on more simplified procedures.

; Defined as total final consumption expenditure plus gross fixed capital formation in mainland Norway.
. Defined as general government final consumption expenditure plus gross fixed-capital formation.
Gross domestic product is measured at market prices, while value added by industry is measured at basic prices.

Quarterly calculations: The calculations are made on a less detailed level than the calculations for the annual national accounts, and are based
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The Kyoto Protocol, the price of CO,
permits and consequences for the
Norwegian petroleum sector’

Lars Lindholt

The Kyoto Protocol sets limits on CO2 emissions from Annex B countries. The Kyoto targets can be achieved with the
help of sufficiently high prices for tradeable emission permits. This study tries to calculate both the international price
of emission permits and the Kyoto Protocol’s implications for Norway's oil and gas wealth. The results presented here
indicate a permit price which rises from about $14-24 per tonne CO in the year 2010 to $36-57 in 2030. Emission
limitations will result in reduced demand and lower producer prices for fossil fuels, thereby reducing Norway's oil and
gas wealth. An implementation of the Kyoto Protocol may result in a reduction in oil wealth of 15-30 per cent and a
reduction in gas wealth of about 20 per cent. Both the level of the permit price and the loss of oil wealth depend on

OPEC’s market power.

Introduction

The Kyoto Protocol to the Framework Convention on
Climate Change (FCCC) was completed in December
1997. The most prominent feature of the Kyoto Protocol is
the quantified emissions limitation and reduction commit-
ments of greenhouse gases (GHGs) in Annex B countries'.
The combined result of individual country targets is estima-
ted to lead to an overall reduction in Annex B parties’ GHG
emissions by 5.2 per cent from the 1990 levels by the com-
mitment period 2008-2012 (averaged across the period).

The most important GHG is carbon dioxide. The main
source of anthropogenic CO, emissions is the combustion
of fossil fuels, such as oil, natural gas and coal. The point
of departure in this study is that emissions of CO, shall be
reduced by 5.2 per cent in the Annex B area. As CO, ac-
counts for most of the GHG emissions in the region, it
may be reasonable to assume that the reduction of CO,
does not deviate substantially from the emission reduction
targets for all six GHGs.

Under a system with tradeable permits, CO, emissions will
be reduced until the cost of further emission reductions is
equal to the price of the permits. With a tax system, the
emissions are reduced until the cost of further emission
reductions is equal to the tax on CO, emissions. An ef-
ficient international tradeable permit market will result in a
permit price which corresponds to the tax required to

Lars Lindholt, Executive Officer at Division of Resource and Environ-
mental Economics. E-mail: lars.lindholt@ssb.no

achieve the same emission reductions. Under certain
assumptions, taxes and tradeable permits will therefore pro-
duce the same result. In this study, we look at the taxes or
permit prices necessary in order to fulfill the Kyoto Proto-
col commitments, based on different assumptions concern-
ing OPEC’s behavior. We will also analyse to what extent
emission reductions will result in reduced demand and
lower producer prices for oil and gas, and thereby the
consequences for Norway’s revenues from petroleum
resources.

Petroleum wealth is often defined as the present value of
future petroleum rent. Petroleum rent refers to the dif-
ference between production revenues and the costs of oil
and gas production. Oil and gas extraction normally pro-
vides an excess return to capital compared with other econ-
omic activity because they are non-renewable resources.

The size of petroleum wealth is naturally dependent on the
prices received by those producing oil and gas. If an inter-
national CO, tax (or a system with tradeable permits) re-
sults in a reduction in these prices, petroleum wealth will
be reduced. It is therefore interesting to study the potential
effects on oil and gas prices of the introduction of a CO,
tax. At a given point in time a CO, tax will usually result in
both a lower producer price (crude oil price) and a higher
oil price for consumers (end-product price). If the supply
of oil or gas varies substantially with a change in prices,
the effect on the consumer price will be greatest whereas
the price for producers will be affected to a lesser extent.
Taxes will in that case have a considerable influence on the
volume sold and thus a substantial impact on CO,

* My thanks to Torstein Bye, Karine Nyborg and Knut Einar Rosendahl for their comments on earlier drafts.

1 This is OECD-countries (except Mexico, Korea and Turkey), Russian Federation, Ukraine, Estonia, Latvia, Lithuania, Bulgaria, Croatia,
Czech Republic, Hungary, Poland, Romania, Slovakia, Slovenia, Liechtenstein and Monaco.
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Description of the model

The PETRO model is described in Berg et al. (1996, 1997).
Compared with Berg et al., the model has been expanded to
include an extra region on the demand side consisting of the
Russian Federation, the Ukraine, and the former Central and
Eastern European countries. See also Lindholt (1998) for
new numerical specifications as a result of this.

The model has a long time horizon and describes inter-
national markets for oil, gas and coal. As fossil fuels are
finite and non-renewable resources, the extraction of one
unit today will reduce the availability of the resource in the
future. Producers will therefore demand an excess return to
capital for selling the resource today. It is assumed that pro-
ducers have perfect knowledge, and in the model they there-
fore take account of not only existing prices and market
conditions, but also future movements in these variables.
The supply of fossil fuels is a function of both historical facts
and expectations concerning the future. Producers attempt
to extract their resources at a rate which results in maximum
petroleum wealth. Consumer demand, on the other hand, is
assumed to depend only on income and prices in each
period.

There are four demand regions in the model: OECD-Europe,
Rest of OECD, a region consisting of the former Central and
Eastern European countries, the Russian Federation and the
Ukraine and a region consisting of the rest of the world
(Non-Annex B). The model specifies three fossil fuels: oil, gas
and coal. The demand for a fossil fuel declines with the price
of this fuel and increases with the price of the other two
fuels. Demand rises over time due to economic growth,
which is determined exogenously for each region. Annual
GDP growth is highest in Non-Annex B. A rise in income out-
side the OECD area results in a slightly higher increase in
demand than in the OECD. A carbon-free, alternative energy
source (backstop technology) exists at a specific cost at any
given time. Due to technological progress, this cost is
reduced over time. There will be no consumer demand for a
fossil fuel if the price of the fuel is higher than the price of
the alternative energy source. It is available in unlimited
quantities and is a perfect substitute for oil.

The relevant consumer price of a fuel in a region is the sum
of the producer price, delivery costs and existing taxes and
subsidies. The CO; tax comes in addition to delivery costs
and existing taxes. The CO; taxes are imposed on the con-

sumption of fossil fuels and vary with the carbon content of
the fuel.

The price of the alternative energy source less these taxes
and delivery costs represents a ceiling for the producer price
of each fuel at any given time, and will in the following be
referred to as the maximum producer price.

The oil market is divided into two groups of producers:
OPEC, which has low costs, and a fringe of high-cost count-
ries. In order to examine the importance of market power,
two different situations are studied. In the first model
version, OPEC acts as a cartel and takes into account that
their own production influences prices. They consider pro-
duction from the fringe as given. The fringe is a competitive
producer, deciding production on the basis of the given
price. In the second version, the entire oil market is a compe-
titive market. The prices and volumes which satisfy the maxi-
mization problem of both types of producers are the equili-
brium solution. Initial unit costs are set equal to $3.30 and
$10.90 per barrel of oil for OPEC and the fringe, respective-
ly. The unit costs of producers are assumed to rise as oil
resources are gradually depleted. Moreover, technological
progress in the extraction of oil is assumed.

The market for natural gas is divided into three regions:
OECD-Europe, Rest of OECD, and Non-OECD. Because gas
is costly to transport, no trade takes place between the
regions. The producers’ cost structure is modelled in the
same way as for the oil market. All three regions are model-
led as competitive markets. Since we are studying the conse-
quences for Norway, we focus on the results for OECD-
Europe. Initial unit costs are set equal to $7.00 per barrel of
oil equivalents for OECD-Europe.

The coal market is modelled as a global competitive market.
Due to substantial international coal reserves, extraction
today is not assumed to increase costs at a later time. Produ-
cers will therefore focus on each individual period. Technolo-
gical progress result in lower costs over time. Initial unit
costs are set equal to $8.80 per barrel of oil equivalents.

The model extends to 2130 with periods of 10 years. For
example, the result for the year 2010 can be interpreted as
an average for the period 2005-2015.

emissions. As fossil fuels are non-renewable resources,
producers will take into account that extraction today will
reduce the availability of the resource in the future. The dis-
tribution of the burden between consumers and producers
may therefore change over time.

A model for oil, natural gas and coal markets (PETRO
model) is used in this study in order to analyze the effect of
CO, taxes on the supply of and demand for fossil fuels,
thereby allowing us to assess the impact on Norway’s oil
and gas wealth. The PETRO model is a dynamic model

which takes into account (expectations concerning) future
market conditions.

The study is a follow up of Berg et al. (1996 and 1997),
which looks at how a CO, tax of $10 per barrel of oil equi-
valents influences the petroleum wealth of oil and gas pro-
ducers. The PETRO model has now been expanded to
include an additional region on the demand side in order to
study the Annex B area. In addition, this study looks at the
CO, taxes (permit prices) which are necessary to fulfill the
specified emission reduction commitments over time. The
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Figure 1. Oil producer price and unit costs with OPEC as

Figure 2. Oil production with and without Kyoto targets,

a cartel and with OPEC as a cartel
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main focus will be on the oil market, but the gas market in
OECD-Europe will also be discussed. The model is de-
scribed in a text box.

Even though developing countries were not subject to any
commitments in the Kyoto Protocol, these countries may
be facing emission reduction requirements at a later stage.
We will therefore also look at a scenario with global emis-
sion targets. In the scenario involving additional emission
reduction targets, it is assumed that the entire world shall
achieve the Kyoto targets by reducing emissions by 5.2 per
cent in 2010. Furthermore, global emissions shall be 20 per
cent lower than the 1990 level in the year 2020. In both
scenarios it is assumed that emissions are held constant
when the targets have been reached.

We will first look at the reference scenario with no CO, tax
in the model version where OPEC acts as a cartel. We will
then look at the effects of an implementation of the Kyoto
Protocol before examining the consequences of a more
extensive climate treaty. This will be followed by a discus-
sion of the effect of perfect competition in the oil market.
This is done because the assumption concerning the situa-
tion in the oil market will influence both the level of the
CO, permit price and the loss of oil wealth as a result of a
climate treaty. Due to differing carbon content, a tax of

$1 per barrel of oil equivalents will correspond to $0.71 per
barrel of oil equivalents for gas and $1.24 per barrel of oil
equivalents for coal.?

Reference scenario with OPEC as a cartel

Figure 1 shows the model’s projections of movements in
the oil price and unit costs for OPEC and the fringe, in the
scenario without emission reduction targets and where
OPEC acts as a cartel. The oil price in the year 2000 is
about $21 per barrel. This is considerably higher than the
current oil price. In the current situation, it cannot be said

that OPEC is acting as a coherent cartel where participants
have coinciding interests. In reality, members of the cartel
will be less willing to reduce production to achieve a
higher price. Moreover, the model provides a long-term
price path, entailing that short-term changes are not cap-
tured. The current low price of oil partly reflects the pre-
vailing market, with lower demand for oil due to the crisis
in Asia.

The price rises from about $21 per barrel in the first period
until it reaches a peak of $41 in 2040. Starting with this
period, the producer price is at its maximum level, deter-
mined by the price of the alternative energy source, exist-
ing taxes and delivery costs. After this time, the producer
price is reduced due to technological progress for the alter-
native, carbon-free energy source. The figure shows that
unit costs increase faster in the fringe. The reason is that
they produce more than the cartel in the first periods while,
at the same time, OPEC has greater resources which can be
extracted at lower costs.

Figure 2 shows production in the fringe and OPEC prior to
the introduction of taxes. The fringe produces approximate-
ly twice as much as the cartel in the first period. Because
higher production in a period increases costs in the future,
both OPEC and the fringe have incentives to limit produc-
tion. The cartel has market power and takes into account
that higher production results in a lower price in the same
period. This is the reason why OPEC produces less than
the fringe, even though costs are lower. The fringe produ-
ces the first 50 years before unit costs reach the maximum
producer price between 2040 and 2050. Further extraction
is then no longer profitable. OPEC also increases produc-
tion somewhat in the first periods before the cartel takes
over the entire market. The cartel stops extracting oil in
2070 when it is no longer profitable for the cartel to pro-
duce oil, as the alternative energy source has become suffi-
ciently low.

2 In the scenario with Kyoto targets, the tax is imposed on consumption outside Annex B in 2040. This must be done in the model for
technical reasons. It may nevertheless be realistic, as it is likely that emission reduction targets will gradually also apply to the rest of

the world.
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Figure 3. Carbon emissions from oil, gas and coal in
Annex B, with OPEC as a cartel

Figure 4. Time-path of a CO, tax with Kyoto targets in
Annex B and OPEC as a cartel
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Developments in gas markets vary between regions. The
producer price of gas in OECD-Europe rises from a little
less than $10 per barrel of oil equivalents until it reaches its
maximum level of $24 in 2070 in the reference scenario
with no taxes. Production is relatively stable until gas pro-
duction is no longer profitable in 2080, and the alternative
energy source takes over. The year 2050 is the last year
with production in Rest of OECD, while gas is produced
and consumed until 2090 in Non-OECD. Production ex-
tends over a longer period here because the region has
considerable gas resources with lower extraction costs and
taxes.

Coal is produced and consumed throughout the whole
period and will not be replaced by the alternative energy
source due to low prices and low existing taxes on coal.

Figure 3 shows carbon emissions in Annex B in the refe-
rence scenario with no taxes when OPEC operates as a
cartel. Emissions rise from 3.9 billion tonnes of carbon a
year in 2000 and reach a peak of 6.4 billion in 2050.
Carbon emissions from coal more than double in the period
to 2050. Oil consumption will gradually be replaced by the
carbon-free, alternative energy source from 2050 to 2070
because the cost of the alternative energy source falls over
time. Total emissions will therefore be reduced in this
period. Inasmuch as the consumption of coal increases
somewhat after this time, emissions rise slightly until the
alternative energy source has displaced gas in 2100.

Effects of an implementation of the
Kyoto Protocol

In order to achieve the Kyoto emission reduction targets,
Annex B countries must reduce emissions to 3.77 billion
tonnes of carbon from 2010. It is presupposed that emis-
sions are kept at this level in subsequent periods. The tax is
now imposed on the consumption of fossil fuels in each
period, given the emission reduction targets in the Kyoto
Protocol. Because the tax level in a period also influences

Figure 5. Oil producer price with and without Kyoto
targets, and with OPEC as a cartel
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emissions in other periods, the taxes must be introduced
simultaneously in the model. In order to limit steadily
rising emissions in the first periods, as shown in figure 3, it
seems reasonable that the tax will first rise. As emissions
gradually decline, it also seems reasonable to assume that
taxes may be reduced. Figure 4 shows the development in
the CO, tax per barrel of oil equivalents over time, which
is necessary if Annex B countries are to fulfill the commit-
ments in the Kyoto Protocol. It is assumed that the tax is
first introduced in 2010.> When OPEC functions as a car-
tel, the tax must increase from about $6 in the year 2010 to
$15 in 2030, thereafter rising to a peak level of $27 in the
year 2040. The tax then declines slightly to just under. $1 in
2070. It is then no longer profitable to produce oil because
the carbon-free energy source has become very cheap.

Figure 5 shows changes in the producer price after the tax
has been introduced. Since the maximum producer price is
the price of the alternative energy source less taxes, the
maximum producer price is reduced by the entire tax in
each period. We see that the effect on the producer price is
minimal at the beginning. In the year 2000 the price is

3 If the tax was introduced in 2000, this would have resulted in a marginally lower tax level in the first two periods.
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Figure 6. Gas and coal consumption in Annex B
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reduced marginally because the tax is not introduced until
2010. In the year 2010 the producer price is reduced by
only $1.10. The tax is $6.20, which means that the con-
sumer price rises by $5.10. Consumers will thus bear
almost the entire tax burden at the beginning. The introduc-
tion of the tax entails that the oil price reaches its peak
level in 2030, one period earlier than in the scenario with
no tax. The price is then $6.50 lower than it would have
been without a tax. It is not until 2040 that the producer
price is reduced by the entire tax of $27. This means that in
the first 40 years the consumer price shows the greatest
change as a result of the tax, whereas it is the producers
who bear the entire tax burden after this time. The reason
for this is found on the supply side in the model, which we
will now examine more closely.

Figure 2 in the previous section shows how the production
profiles in OPEC and the fringe change as a result of the
CO, tax. OPEC reduces production by 11 per cent in 2010
and by 18 per cent in 2020. The cartel reduces production
to maintain oil prices at about the same level which pre-
vailed before the tax was introduced. The fringe consider
the oil price as given. The fringe finds it optimal to in-
crease production in 2000, 2010 and 2020 when the reduc-
tion in the producer price is minimal. When the price is
reduced by the entire tax in 2040, it is no longer profitable
for the fringe to produce oil. Since the oil price is lower
than the original path over all time periods, the fringe’s
accumulated production is reduced by 20 per cent. Oil
wealth outside OPEC is reduced by about 15 per cent (as
measured by the present value of future petroleum rent).
Beginning in 2040 OPEC satisfies all demand at the maxi-
mum producer price as long as the cartel’s unit costs do not
exceed this. In 2070 the renewable, alternative energy
source has become cheaper than oil, and it is not profitable
for OPEC to produce oil.

Even after the introduction of the tax, oil consumption rises
slightly in Annex B over time up to 2040, as is the case
with global oil production. We see in figure 6 that it is
particularly the consumption of coal which is reduced
throughout this period after the tax has been introduced. In
2020, coal consumption has already been reduced by half
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in relation to the reference scenario. Coal contains more
carbon so that the tax in relative terms is higher than for
gas and oil. The tax also results in a slight reduction in the
consumption of gas the first decades. The reason is that the
tax results in relatively higher prices for gas and especially
coal in relation to oil because the oil price is higher per
barrel of oil equivalents. This occurs for natural gas even
though it is a cleaner fuel, and is ascribable to the fact that
it is movements in relative and not absolute prices which
influence the choice of energy source. The demand for oil
will therefore be relatively higher in the first periods.
When the tax reaches a peak in 2040, figure 2 showed that
the fringe stops producing oil, and the cartel’s oil produc-
tion starts to decline. Inasmuch as production falls until it
comes to a complete halt in 2070, the tax is also reduced in
this period. Figure 6 shows that from 2050 coal consump-
tion begins to increase in line with the decline in the CO,
tax. Gas consumption in Annex B moves along approxi-
mately the same path as in the reference scenario (with no
tax) beginning in 2050. Gas consumption falls gradually in
this period because gas production becomes unprofitable
and is phased out in the three production regions.

A key point is that if only the OECD had been subject to
emission reduction targets in Kyoto, the taxes (and the per-
mit price) would initially have to bee higher. If an efficient
tradeable permit market is assumed, the model shows that
the OECD can actually increase emissions by 2.4 per cent
from 1990 to 2010 due to substantial emission reductions
in Russian Federation, the Ukraine and the former Eastern
European countries. As a result of the collapse and dissolu-
tion of the Soviet Union at the beginning of the 1990s,
emissions from this category of Annex B were about 26
per cent lower in 1994 than in 1990. These countries have
thus been allocated commitments they will be able to fulfill
by a wide margin without having to implement measures
(with this phenomenon referred to as “hot air”).

Effects in natural gas markets

When taxes are introduced, the producer price is reduced
slightly over the entire horizon in the three regions which
produce gas. As in the oil market, however, most of the
burden falls on consumers in the first periods. Total produc-
tion is reduced by 11 per cent in OECD-Europe, 6 per cent
in Rest of OECD and 5 per cent in Non-OECD. As noted
earlier, the reason for lower production following the intro-
duction of the CO, tax is that the tax results in relatively
higher prices for gas than for oil because the oil price
(including other taxes) is higher per barrel of oil equival-
ents. This occurs even though gas is a cleaner fuel than oil.
The level of extraction in OECD-Europe is reduced in the
first five periods, but production is higher in 2060-2070
compared with the reference scenario with no CO, tax
because the CO, tax then is low. Gas wealth in OECD-
Europe is reduced by about 18 per cent following the intro-
duction of the CO, tax. The reduction in Norway’s oil and
gas wealth is summarized in figure 11. It is assumed that
the relative reduction in Norway’s oil and gas wealth is
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Figure 7. Time-path of a CO2 permit price with OPEC as
a cartel

Figure 8. Oil producer price with and without Kyoto
targets, and competitive oil market
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equal to the percentage decline in the fringe’s oil wealth
and OECD-Europe’s gas wealth, respectively.

Consequences of additional emission
reduction targets

Global emissions rise from 5.9 billion tonnes of carbon in
1990 and reach a peak level in the reference scenario (with
no CQ, tax) of 12.1 billion in 2060. Emissions also rise
more rapidly outside Annex B due to stronger economic
growth and because a given income growth in this region
results in higher demand for fossil fuels. In particular, the
consumption of coal rises faster outside Annex B.

Additional emission reduction targets refer to a situation
where the entire world first reduces emissions by 5.2 per
cent in 2010 compared with the level in 1990, and then re-
duces them further by 20 per cent in 2020 compared with
1990. The global tax is imposed on consumption from
2010. Figure 7 shows the tax converted to a CO, permit
price. With an efficient international tradeable permit mar-
ket, the permit price will correspond to the tax necessary to
achieve the same reduction in emissions. A CO, tax of

$1 per barrel of oil with an efficient international tradeable
permit market will be equivalent to about $2.5 per tonne
CO,.

As a result of additional emission reduction targets, the tax,
and thus the CO, permit price must in all periods be higher
than the tax level in the case with commitments only for
Annex B. This is particularly due to the much higher con-
sumption of coal inasmuch as we are considering global
consumption. The tax now rises sharply from $10 per
barrel of oil equivalents in 2010 and up to $40.70 in 2030.
For OPEC, it is now profitable to reduce production only in
the first period in order to maintain oil prices, compared
with the situation with Kyoto targets in figure 2. The high
tax gradually results in a dramatic decline in the producer
price, entailing that it is not profitable for the fringe to pro-
duce more than in the first two periods. With additional
emission reduction targets, the fringe’s oil wealth is redu-
ced as much as 42 per cent. With regard to the gas market

Figure 9. Oil production with and without Kyoto targets,
and competitive oil market
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in OECD-Europe, the producer price is reduced further
compared with the case with Kyoto targets, and production
is slightly lower. Gas wealth in OECD-Europe is now re-
duced by 34 per cent, compared with 18 per cent with
emission reduction commitments applying only to Annex
B. The wealth effects for Norway are summarized in figure
11.

Perfect competition in the oil market

This section will particularly focus on the oil market be-
cause the results in natural gas markets are approximately
the same as in the cartel model.

If OPEC is dissolved and the oil market becomes a compe-
titive market, the model-based calculations show that this
will have major consequences for prices and production, as
shown in figures 8 and 9. OPEC no longer restrains produc-
tion in order to maintain oil prices. They now quadruple
their production in the first period, bringing the initial oil
price down to about $11 in the year 2000, i.e. at about the
same level as the current oil price. This does not neces-
sarily mean that the current oil market more closely
resembles a competitive market than a market where
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OPEC functions as an effective cartel. Short-term pheno-
mena with reduced demand for a small period may have
resulted in the current low oil prices. Such phenomena will
not be captured in the model’s long-term price paths. More-
over, it is a sign of cartel behavior that OPEC has carried
out two relatively large production cuts in 1998 with the
aim of increasing oil prices. The scenario with perfect
competition is therefore intended to be a hypothetical case.
The discussion of who shall reduce production may, for
example, result in such considerable strains that the various
member countries completely disregard the production
quotas.

The low oil price entails that high-cost countries find it
optimal to postpone production until a later period, and it is
not until the third period that these countries achieve the
same production level that they have when OPEC operates
as a cartel. Due to high production initially, OPEC halts
production one period earlier, while the fringe produces
one period longer compared with the cartel case. The dis-
solution of OPEC has major negative consequences for the
other producer countries. The fringe’s oil wealth is reduced
as much as 71 per cent.

The Kyoto targets for Annex B and the introduction of a
tax in a situation with perfect competition result in a
further reduction in the producer price. We see from figure
8 that the impact is greater up to 2040 than in a situation
with OPEC acting as a cartel. This is because OPEC count-
ries do not find it optimal to limit their production to the
same extent. A larger burden therefore falls on producers
in high-cost countries, and the reduction in the fringe’s oil
wealth as a result of the tax is greater, about 30 per cent.
The wealth effects for Norway are summarized in figure
11. All in all, the combination of perfect competition and a
CO, tax results in a reduction of as much as 80 per cent in
the fringe’s oil wealth compared with the cartel situation
without a tax. Figure 9 also shows that it is profitable for
both OPEC and the fringe to postpone oil production so
that they produce one period longer than in the case with-
out a tax. The reason is that the CO, tax is low in 2060 and
2070 and the producer price only shows a slight reduction.

Global oil production is thus higher in the case with perfect
competition in the first periods. It also appears that oil
consumption in Annex B is higher than when OPEC acts as
a cartel. With perfect competition, the initial oil consump-
tion is now almost 30 per cent higher. As a result, the tax in
Annex B must be higher in the period up to 2030 in the
case with perfect competition. Figure 10 shows movements
in the permit price which correspond to this tax, and thus
assumes an efficient international tradeable permit market.
The permit price rises up to 2030, and in this period it is
particularly coal consumption which declines. After 2030
oil consumption in Annex B falls, and the permit price de-
clines. Emissions, and thereby the permit price, are the
same in the case with perfect competition as with OPEC
operating as a cartel when oil production ceases in 2070.
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Figure 10. Time-path of a CO; permit price with Kyoto
targets and competitive oil market
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Figure 7 shows changes in the CO, permit price in the case
with Kyoto targets and OPEC as a cartel. When this is com-
pared with the case with the competitive market situation
above, it may generally be said that irrespective of the
assumption concerning OPEC’s behavior, the permit price
will rise from about $14-24 per tonne CO, in 2010 to about
$36-57 in 2030. The Ministry of the Environment (1998)
of Norway refers to calculations of permit prices from a
number of institutions both in Norway and other countries,
including CICERO and the OECD. Using different assump-
tions, the price estimates vary from $7-27 per tonne CO, in
2010, and an average estimate of $17 per tonne is selected
for the period 2008-2012. This estimate is thus within the
price interval provided by the model here, but in addition
this study points to possible development paths after 2010.

As in the case with a cartel situation, additional emission
reduction targets entail that the tax, and thus the permit
price, must now be higher in all periods than the tax level
in the case with the Kyoto targets. The producer price of
oil is now considerably lower during the period in which
the fringe produces compared with the situation with per-
fect competition and emission targets for Annex B in figure
8. The fringe’s production is therefore also reduced
through the entire period and is 36 per cent lower than in
the case without emission reduction commitments. As a
result, the fringe’s oil wealth is now reduced as much as
71 per cent, against 30 per cent with the current Kyoto
targets. The effects in the gas market show little change
compared with the cartel case and additional emission re-
duction targets.

Summary of wealth effects for Norway

The results in the model have thus far referred to the fringe
and OECD-Europe as a whole. The relative loss of oil
wealth is now assumed to be the same for Norway as for
the fringe as a whole. The figure for oil wealth in figure 11
is obtained by using the proportion of the fringe’s oil
wealth in the model which corresponds to Norway’s share
of oil reserves in the fringe in 1994. Similarly, the relative
loss of gas wealth is assumed to be the same for Norway as
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Figure 11.Norway’s oil and gas wealth based on diffe-
rent emission targets. The figures above the
columns are the percentage decline from the
reference scenario without climate treaty
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for OECD-Europe as a whole. Gas wealth is estimated as a
percentage of the gas wealth in OECD-Europe which
corresponds to Norway’s share of the respective gas
reserves in the region in 1994,

The Ministry of Finance (1997) estimates that Norway’s
total petroleum wealth in 1997 amounted to NKr 750 bil-
lion (after deducting the value of the sector’s real capital),
i.e. $100 billion. The Ministry of Finance applies a con-
stant oil price of Nkr 115, or about $15. The estimate for
total petroleum wealth in the case with OPEC as a cartel
and without a climate treaty is higher in this study, partly
because the oil price rises somewhat. The estimate for gas
wealth is more uncertain, because the gas market is mod-
elled more simply.

It is important to point out that both the case with a unified
cartel and perfect competition are constructed market situ-
ations. It may be said that the current oil market shares
some features with both these cases.

Uncertainty and sensitivity analyses

A characteristic feature of markets for fossil fuels is that
there is imperfect competition. Since natural gas markets
are modelled as competitive markets, there is greater uncer-
tainty associated with the results here. Greater criticism
may perhaps be made of the description of the coal market,
which is also modelled as a competitive market with a very
simple cost function. It is uncertain how this affects the
results.

There is considerable uncertainty associated with the value
of several parameters. Some sensitivity analyses have been
carried out to examine the degree to which the results
depend on special numerical assumptions. The results
apply to the oil market in the cartel case.

More rapid technological progress in the fringe will result
in higher production. However, inasmuch as total produc-
tion and thereby emission also increase, the CO, tax must
be higher if the emission targets are to be achieved. The re-
sult will be approximately the same relative reduction in oil
wealth even though it has risen in nominal terms compared
with situations with less rapid technological progress. Simi-
lar effects are seen the higher the price of the alternative
energy source and the less rapid the technological progress
is for this energy source. The conclusion is that if various
factors result in higher production both in the fringe and as
a whole, taxes will then have to be set at a higher level and
the relative impact on oil wealth shows little change. On
the other hand, the tax and permit price of CO, will rise so
that the size of these is more sensitive to changes in such
conditions.

Conclusion

This study shows that in order to achieve the emission
reduction targets for Annex B parties in the Kyoto Proto-
col, international CO, taxes must rise in the 30-40 years
after the turn of the millennium. This is necessary in order
to reduce in particular a steadily rising consumption of coal
in Annex B. If the rest of the world were to be subject to
additional emission reduction commitments, the result is
higher taxes. Irrespective of the emission reduction targets,
taxes will have to be reduced substantially when global oil
production begins to fall because an alternative carbon-free
energy source replaces oil.

The results for the oil market show that in the first periods
it is consumers who bear the greatest burden of the intro-
duction of the CO, tax if OPEC functions as a cartel. The
reason is that OPEC reduces production to maintain oil
prices, entailing that the reduction in the producer price is
not as great as in the first periods. With an efficient inter-
national tradeable permit market, the results indicate a CO,
permit price which rises from $14 per tonne in 2010 to $36
in 2030. If the oil market becomes competitive, oil produc-
tion will be higher in the first periods, resulting in a higher
permit price in order to achieve a given emission target. In
addition, the fall in the producer price is greater under per-
fect competition because the producers consider the oil
price as given. The results indicate that the permit price in
this case will rise from $24 per tonne CO, in 2010 to $57
in 2030.

The current oil market cannot be fully described as a situ-
ation with a cartel having coinciding interests or as a com-
petitive market where all producers consider the price as
given. The current situation can be said to share features
from both market descriptions. If OPEC acts as a cartel, the
simulations show that the Kyoto commitments result in a
reduction in Norway’s oil wealth of about 15 per cent. As
an oil producer, Norway will lose considerably more if
OPEC is dissolved than if the Kyoto Protocol is fulfilled. If
OPEC were to be dissolved, or the various member count-
ries begin to disregard their production quotas, Norway
might lose about 70 per cent of its oil wealth in the case
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with no emission targets. If the oil market becomes a com-
petitive market, the achievement of the Kyoto targets
might reduce the oil wealth by 30 per cent after taxes are
introduced. The reason is that in this market the producer
price of oil will fall by a greater margin, thereby resulting
in a greater reduction in oil wealth. Even though the rela-
tive loss as a result of the Kyoto targets is greater than in
the case with a cartel, the loss in nominal terms is less
because the fringe’s initial wealth is already considerably
lower in the competitive market case. The combination of
perfect competition and the Kyoto commitments may
reduce the wealth by almost 80 per cent. The results
suggest that Norway loses about 20 per cent of its gas
wealth with the achievement of the Kyoto Protocol,
irrespective of OPEC’s behavior.

The results are amplified if the emission reduction targets
set out in the Kyoto Protocol were to be applied globally
and with additional emission reduction commitments. This
would result in higher CO, permit prices and a greater re-
duction in Norway’s oil and gas wealth.
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Methane emissions and permit prices for
greenhouse gases

Annegrete Bruvoll and Torstein Bye

The Kyoto Protocol restricts emissions of five greenhouse gases in addition to CO2. An international permit price for
tradable quotas of greenhouse gases will depend on the costs of reducing emissions of all these gases. A cost-effec-
tive reduction both nationally and internationally entails that the marginal cost of further reductions must be the
same for all measures and all gases in all countries. Methane from landfills is one of the largest sources of emissions
besides CO2. In order to ensure a cost-effective implementation of climate policy, it is necessary to evaluate the costs
of the various measures aimed at landfill gases against reductions in other greenhouse gases, and implement the
least expensive measures first. Moreover, the total costs of abatement for Norway will depend on those sectors of the
economy that might be exempt from cost-effective taxes.

Introduction

Studies that have attempted to provide estimates of the per-
mit price for tradable quotas of greenhouse gases indicate
that the inclusion of additional gases in the climate proto-
col will result in substantially lower permit prices. Methane
is the most important greenhouse gas besides CO,. This
means that the cost of reducing emissions of methane may
have an important influence on the permit price for green-
house gases as a whole. In this article, we look more close-
ly at the marginal costs of reducing methane emissions.
Methane accounts for about the same proportion of total
greenhouse gas emissions in Norway as in the rest of the
world, and the importance of methane gas emissions for
the permit price in Norway may therefore provide some
indication of the importance in other countries.

Many studies show that there are increasing marginal costs
associated with reducing greenhouse gas emissions. This
means that the stricter the requirements are, the more ex-
pensive it is per unit to reduce emissions. This in turn im-
plies that the necessary permit price will depend on percep-
tions of emission changes without permit prices. With a
sharp rise in emissions, the necessary permit price will be
relatively higher than in the case with lower growth. Some
studies show that analyses made prior to the Kyoto negotia-
tions may have been optimistic with regard to how low
emissions would be without restrictions.

In this article we will first look at emissions in Annex B
Parties and then cite some studies of international permit
prices in connection with emission reductions. We present
projections of methane gas emissions in Norway, and ana-
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lyze the costs of various measures aimed at reducing these
emissions. The importance of including methane in the
Kyoto Protocol for permit prices will depend on the change
in the marginal costs of reducing emissions of other gases.
Three calculations have been made for Norway under diffe-
rent assumptions concerning the possibilities of replacing
or reducing the use of fossil fuels both on the supply side
and the demand side in the energy market. Using these cal-
culations as a basis, we discuss the degree to which these
can serve as an illustration of the permit price which is ne-
cessary internationally in order to achieve the targets in the
Kyoto Protocol.

Emissions of greenhouse gases

Total emissions of the six greenhouse gases in Annex B
Parties came to 16.5 billion tonnes CO, equivalents in

1990, see table 1. We see that CO, is the dominant green-
house gas in all countries, with a total share of 83 per cent
in 1990, while methane accounted for 13 per cent and nit-
rous oxide 4 per cent. This indicates that the inclusion of ot-
her gases in the determination of permit prices may be of
some significance in an initial Kyoto Protocol. The impor-
tance, however, may be more limited if the Protocol later
includes more restrictive requirements.

The largest countries with regard to greenhouse gas emis-
sions are the US, Russia, Japan and Germany. About 35

per cent of greenhouse gas emissions is generated in the

US and just under 20 per cent in Russia. There two coun-
tries can thus block an agreement, which requires that the
Kyoto Protocol must be ratified by Parties with combined
emissions equal to 55 per cent of emissions by Annex I Par-
ties.

Total emissions in most countries increased from 1990 to

1995. Total emissions for the 10 countries explicitly men-
tioned in table 1 nevertheless declined by 2.3 per cent, pri-
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Table 1. Emissions of greenhouse gases in selected countries of participants in the Kyoto Protocol and total for

Annex B. Million tonnes CO; equivalents. 1990

CO2 N20 CHa HFC/PFC/SF6 Total Total 1995’
USA 4957.0 127.5 567.0 92.2 5680.2 6 149
Russia 2388.7 27.8 567.0 . 2983.5 2165
Germany 1014.2 65.4 119.3 20.6 1205.3 1065
Japan 1155.0 171 29.0 . 12011 1347
United Kingdom 577.0 336 95.2 241 706.3 654
Canada 462.6 29.6 64.8 9.1 559.9 618
France 366.5 54.8 60.8 . 482.1 498
Sweden 61.3 4.7 6.9 14 73.4 69
Denmark 52.0 3.2 8.5 0.2 63.9 75
Norway 35.5 4.7 6.1 4.8 47.4 55
Other country 2 605.2 246.2 623.3 9.1 3483.8
Total 13675.1 614.5 2148.0 139.5 16 486.9
Share 0.83 0.04 0.13 0.01 1.00

' 1994 for Russia, Japan og Denmark.

Source: Climate Secretariat. There are some differences in these figures and final statistics for the various countries, including Norway, see later overview of Norway'’s figu-
res. However, this does not alter the overall picture described here. The total figures are the combined figures for those countries that have reported figures to the Secre-

tariat.

marily due to lower emissions in Russia and the other for-
mer Eastern bloc countries.

The table indicates that Norway’s emissions of greenhouse
gases accounted for about 0,3 per cent of total greenhouse
gas emissions among participating countries in the Kyoto
Protocol as these were reported prior to the negotiations.
Norway accounted for a good 3 per cent of emissions of
HFCs/PFCs/SF, and about 0.8 per cent of nitrous oxide
emissions. Norway’s emissions of methane accounted for
about 0.3 per cent of emissions of this gas in Annex B Par-
ties. A reasonable reduction potential for additional gases
will thus have a slightly greater impact for Norway than for
Annex I Parties combined. Important sources of methane
emissions are livestock and the decomposition of waste.
Emissions of nitrous oxide primarily come from the produc-
tion of fertilizer, where Norway is an important world mar-
ket participant. Livestock production is also an important
source, but in this case Norway is more on a par with other
countries throughout the world. Even though Norway has a
relatively high share of emissions of HFCs/PFCs/SF, the
importance of this has declined sharply in recent years with
emissions reduced to half in Norway.

We also see that the US accounts for nearly 70 per cent of
total emissions of CFCs, HFCs and SF;. If the US can sub-
stantially reduce its emissions of these gases at low costs,
this may influence the permit price for the other gases. The-
se emissions, however, do not account for a particularly
higher proportion of total emissions in the US than in other
countries. The reason, of course, is that the US dominates
in the overall picture of emissions by Annex B Parties.

The US, Germany and Japan have a lower proportion of
methane emissions than their share for total greenhouse ga-
ses. Russia has a substantially higher methane share than

its share for greenhouse gases due to considerable reduc-
tions in CO, emissions as a result of the economic down-
turn following the breakup of the former Soviet Union.
This may imply that Russia has a potential for reducing its
emissions at low costs in addition to those emissions which
have already been reduced, provided that it is less expensi-
ve to reduce methane than the other gases. France, Germa-
ny, Norway and Sweden have relatively high nitrous gas
emissions.

Permit prices for CO2

Many studies carried out in the early 1990s, prior to the
Kyoto negotiations, analyzed the level of taxes or permit
prices for CO, which would be necessary to stabilize emis-
sions of CO, at the 1990 level, globally or within the
OECD area. The estimates in these studies, and the under-
lying assumptions concerning the rise in total emissions,
have varied considerably‘, see table 2. There have been
two new elements in the development of these studies. The
estimates for necessary taxes/permit prices have become
increasingly lower, and the increase in base scenario emis-
sions has been steadily reduced. Early international studies
in this area were reviewed in the KL@KT project (see
Moum 1992). These studies then estimated that the taxes
necessary to stabilize emissions ranged between NKr 700-
10 000 per tonne CO, The accompanying emission reduc-
tions ranged between 20-60 per cent. The KL@KT study
assumed that the most realistic estimate was NKr 1400 per
tonne CO, with an accompanying reduction in emissions of
35 per cent.

The Green Tax Commission (NOU 1996:9) made use of
the OECD’s global model GREEN to analyze the conse-
quences of introducing a tax which on a global basis was
sufficient to stabilize emissions at the 1990 level in 2010

1 See, for example, Bye (1997) and Hourcade et al. (1996) for a review of these studies.
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Table 2. Estimated tax to achieve stable emissions at
1990 level in 2010, NKr per tonne CO2, and
projected growth in total greenhouse gas
emissions 1990-2010, per cent

Year of Tax Year Risein
study emissions
SIMEN' 1989 1000 2000 16
Nordhaus 1990 3325 2020 50
IEA 1990 350 2025 12
ECON 1990 1400 2000 18
KL@KT 1992 1400 2025 35
Jorgenson and Wilcoxen (1990) 1990 420 2020 32
Grenn skattekommisjon
(NOU 1996:9) 1996 360 2020 45
Energiutvalget (NOU 1998:1) 1998 200 2020 45
St meld nr 29 (1997-98) 1998 50-200 2010 23
Alfsen, Holtsmark og
Torvanger (1998) 1998 50-100 2010 6.5
Grubb and Vrolijk (1997) 1998 35-70 2010 6.5

! Bye, Bye and Lorentsen (1989).

and maintain emissions at this level until 2030. A tax of
NKir 360 per tonne CO, was sufficient to achieve this stabi-
lization, or a reduction in carbon emissions of about 45 per
cent compared with the baseline scenario in 2020. With
linearity in the effect, this means that each 5 per cent reduc-
tion in emissions requires an additional tax of about

NKTr 40. Against this background, it is estimated that a

5 per cent reduction in emissions would require a tax of
about NKr 400 per tonne CO,.

A number of national studies show that relatively strong
instruments would be necessary in order to stabilize green-
house gas emissions in Norway from 1990 to 2010-2020.

Calculations carried out by the Energy Commission? indica-
te that even a tax of NKr 400, where considerable emission
reductions are achieved by subjecting energy-intensive in-
dustries to sharply rising electricity prices, will not be suffi-
cient to achieve Norway’s Kyoto commitment without buy-
ing permits (see later section on tax calculations for the
Norwegian economy). Although the costs of reducing emis-
sions in Norway may be high compared with other coun-
tries, when disregarding a dramatic adaptation of the struc-
ture of industry, these calculations - which include an adap-
tation of manufacturing - indicate that also in the rest of the
world the shadow price of greenhouse gases may be high
under the Kyoto Protocol’s targets for total emissions. In
the Energy Commissions Report, NKr 200 is used as an il-
lustration of a necessary permit price internationally in or-
der to achieve the Kyoto targets.

Studies referred to in Report no. 29 to the Storting (1997-
98) indicate a low international permit price. The report
states: A number of institutions both in Norway and other
countries, including CICERO and the OECD, have evalua-

ted potential permit prices. Under different assumptions

the price estimates vary from NKr 50 to about NKr 200 per
tonne CO,. References to studies in the report are not pre-
cise, but the estimates are primarily based on a study by
Grubb and Vrolijk (1997), see Alfsen, Holtsmark and Torv-
anger (1998). Compared with the Green Tax Commission’s
analyses and national studies, a price of NKr 50 seems very
low.

The low estimates may be ascribable to several factors: in
part the inclusion in the Kyoto Protocol of a number of
gases in addition to CO,, which may be cheaper to reduce,
and in part the very slow rise in emissions in the baseline
projection. Grubb and Vrolijk (1997), however, assumes
that a 10-15 per cent reduction of CO, emissions and a 30
per cent reduction in other greenhouse gases may occur at
no cost. The basis for this assumption is not documented.

Based on the data used in connection with the negotiations,
Alfsen, Holtsmark and Torvanger (1998) indicate that total
emissions of greenhouse gases by Annex B Parties will rise
by 6.5 per cent from 1990-2010. This is very low com-
pared with the OECD study used by the Green Tax Com-
mission where emissions grow by 45 per cent up to 2020.
By way of comparison, Norway’s second communication
to the climate convention indicated an increase in Nor-
way’s emissions of 19 per cent from 1990 to 2010, see Alf-
sen (1998). The Energy Commission indicates a 15 per
cent increase in emissions up to 2010 in its baseline scena-
rio, while Report no. 29 to the Storting indicates a 23 per
cent increase®. A recent study by Schmalense, Stoker and
Judson (1998) shows that projections of global CO, emis-
sions, which were used as a basis for the Kyoto negotia-
tions, may be highly underestimated. The emission projec-
tions from Schmalense et al. are nearly 25 per cent higher
than the IPCC’s estimates of emissions for 2020, see also
Hourcade et al. (1996).

The marginal cost of reducing greenhouse gas emissions to
a stabilization level is very dependent on the level of emis-
sions in the baseline projection, i.e. on how much emis-
sions must be reduced, see e.g. Johnsen, Larsen and Mysen
(1997) and Dean and Holler (1992). Underestimated emis-
sions in the baseline projection may thus indicate that the
shadow price of greenhouse gases, given the Kyoto Proto-
col’s targets, may be substantially higher than the level
suggested by the studies used so far.

Greenhouse gases excluding CO, account for 17 per cent

of total greenhouse gases in countries participating in the
Kyoto Protocol. There is thus reason to assume that the in-
troduction of additional gases, combined with the continu-
ed objective of stabilization, may have some bearing on the
permit price which will be generated in an international per-
mit market. This particularly applies in an initial phase
where a reduction of these gases may constitute a high

2 See, for example, Energy and Power Balance in the period to 2020 (NOU 1998:1) as a most recent example of this.
3 Itis particularly with regard to CO2 emissions that the Report to the Storting is considerably higher than those of the Energy

Commission.
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share of total emission reductions. It is not certain, how-
ever, that the importance is considerable. The most impor-
tant gas next to CO, is methane. Due both to its size and
the lower potential for reducing other gases, we will in
addition to CO, focus in particular on methane in the
following.

Calculations of methane gas emissions

Methane is the main greenhouse gas besides CO,, also in
Norway. Emissions from agriculture account for 22 per
cent of total methane gas emissions, and most of these
emissions stem from animal digestion. According to
Report no. 29 to the Storting, measures aimed at reducing
these emissions are not considered relevant. The methane
emissions which are relevant in a climate policy context
are thus emissions of gases from landfills, which are esti-
mated at 67 per cent of total methane gas emissions and
about 12 per cent of total greenhouse gas emissions in
Norway.

There is considerable uncertainty surrounding the quantiti-
es of methane that are actually generated at landfills, the
quantities that are released, and the effect of burning met-
hane gas. First, there is uncertainty concerning the actual -
level of emissions. More recent studies indicate that the
level may be lower than assumed earlier, partly because
methane naturally decomposes into CO, on its way out of
the landfill. Tests of methane emissions from landfills with
a soil cover indicate that methane emissions from Nor-
wegian landfills may be far lower than the level on which
earlier calculations have been based (Slyngstad 1998a).
With optimal conditions in the top layer of the landfill, the
landfill may have negative emissions, since in addition to
the methane from the landfill itself it decomposes other
methane from the surrounding air.

On the other hand, updated estimates of future economic
developments indicate that the growth in waste generation
is underestimated, with the decline in methane gas emis-
sions thereby overestimated, see below. Another question
is the cost of reducing methane gas emissions. New re-
search seems to conclude that methane gas emissions can
be reduced using relatively simple means and at low costs.
A major Swedish project (Lagerkvist 1998) concerning
landfill gas concluded that the problem of landfill gas is
highly overestimated and that emissions can be kept at a
low level through relatively simple means.

Projections of waste and methane gas
emissions in Norway

Earlier projections of municipal waste for Norway in the
period to 2010 are based on waste statistics from 1992
(Bruvoll and Ibenholt 1995). The projections are based on
an assumption that waste quantities increase with rising
production and use of materials. Economic developments

Table 3. Projections of municipal waste, 1 000 tonnes
(growth from 1992 in per cent)

1992 1995 2010 2010
(new (previous

projec- projec-

tions) tions)

Industrial waste 11354 1460.2 1773.8(56) 1778.9(57)
Household waste 1087.4 1262.0 1815.1(67) 1429.1(31)

Total 22228 27222 35888(61) 3208.0(44)

! Figures for 1992 include 93.6 tonnes of unknown/mixed waste distributed pro-
portionally on industrial and household waste.

Table 4. Projections of total disposed of waste quanti-
ties, 1 000 tonnes (growth from 1992 in per cent)

1992 1995 2010
Municipal industrial waste 862.9 919.9 1117.5(29)
Household waste 826.4 795.0 1143.5(38)
Other industrial waste 938.0 1000.0 1214.8(29)
Total 26274 27150 3475732

in the macroeconomic model MSG, which is also used for
energy and emission calculations, are used as the basis for
waste projections®. The projections have now been updated
using updated waste figures from 1995 and new forecasts
for economic developments in MSG?, see table 3.

The new projections in table 3 show a far higher growth in
waste generation than assumed earlier. Whereas the pre-
vious projection showed a rise of 44 per cent in the period
to 2010, the current statistics imply that the growth may be
a good 60 per cent. This is primarily ascribable to higher
growth in registered quantities of household waste in re-
cent years, and thus higher waste generation per consump-
tion unit than assumed earlier. As much as 23 per cent of
the previously estimated growth of 44 per cent was reached
in the period 1992-1995. Moreover, new projections of
macroeconomic developments contribute to changes in
waste generation in the various sectors. Industrial waste is
expected to show a lower growth from 1995 compared
with earlier projections.

In the Norwegian Pollution Control Authority’s forecasts,
industrial waste, excluding municipal waste assumed to be
about 1 million tonnes (Norwegian Pollution Control Aut-
hority 1988). We use this estimate for 1995, and assume
that the quantities change in pace with municipal industrial
waste.

Table 4 shows estimates of future quantities of landfilled
waste which follow from projected waste quantities. In
1992, 76 per cent of municipal waste was disposed of in

4 See Bruvoll and Ibenholt (1997) for a description of the model.

5 The economic projections largely correspond to the calculations used as a basis by the Energy Commission.
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Table 5. Potential methane emissions in millions of tonnes (CO2 equivalents)

Methane potential 1992 1995 2000 2010

kg methane/tonne waste

83 (Holdhus 1998) © 0.218(4.6) 0.205 (4.3) 0.213(4.5) 0.218 (4.6)

130 (St meld nr 29) 0.342(7.2) 0.321(6.7) 0.333(7.0) 0.341(7.2)

Memo: St meld nr 29 1990 1996 2010
0.302 (6.3) 0.327 (6.9) 0.248 (5.2)

landfills, whereas the share was 63 per cent in 1995 (Statis-
tics Norway 1994, 1988). We assume an unchanged land-
fill rate from 1995-2010 for both municipal waste and
other industrial waste. This means that additional measures
aimed at a higher percentage of materials and energy rec-
overy will result in corresponding reductions in landfill.

Given these assumptions, landfilled quantities show a rise
of 32 per cent from 1992 to 2010. These figures provide a
basis for new projections of methane emissions. Methane is
emitted over a period of many years following disposal,

and emissions and the timing of these will depend on damp-
ness, disposal method, cleaning technology, etc. The met-
hane potential, the total future potential quantity of metha-
ne from disposed of waste in one year, will differ from
actual annual emissions, which arise from the waste quanti-
ties of the previous year and earlier years. There is also con-
siderable uncertainty associated with this methane potenti-
al. Report no. 29 to the Storting points out that a project

has been initiated to evaluate the level of methane gas from
landfills in Norway, and various studies will be compared.

The estimates for methane emissions in Report no. 29 to
the Storting are based on an assumption of 130 kg methane
per tonne waste. This report refers to calculations from the
Norwegian Pollution Control Authority which show 100
kg methane per tonne waste. Studies carried out by the
Centre for Soil and Environmental Research indicate an
even lower methane potential. According to Holdhus
(1998), maximum emissions might be 83 kg methane per
tonne waste. In order to illustrate the uncertainty in the
figures, we present calculations based on the assumptions
applied in both the Report to the Storting and by the Centre
for Soil and Environmental Research (Holdhus).

It is assumed that the proportion of landfilled waste in faci-
lities with methane recovery systems rises from 45 to 70
per cent. Moreover, it is assumed that the burning effect of
the facilities rises from 20 to 35 per cent in the period 1995
to 2010 (cf. Report no. 29 to the Storting). This means that
we assume that 25 per cent of the methane gas from waste
which goes to landfills in 2010 will be burned. Table 5
shows the potential methane emissions in excess of what is
burned under different assumptions on the methane poten-
tial. Under Holdhus’ assumptions on maximum methane
emissions, the emissions are far lower than assumed earlier.

The new projections result in higher emissions than in the
Report to the Storting for different assumptions on the met-

hane potential. The deviation is primarily ascribable to the
fact that the Report to the Storting assumes that additional
recycling/recovery measures will reduce disposed of waste
quantities in 2010, an assumption which is not made in our
projections. We will now instead evaluate the costs of
several measures, including recycling (composting of wet
organic waste).

Costs of reducing methane

Reduced quantities of organic waste for disposal will con-
tribute to lower methane emissions. The actual methane
gas which arises can also be burned so that the gas is con-
verted into CO, (which has a far lower climate effect).
Moreover, during methane oxidation microorganisms can
convert methane into CO, when the gas on its way to free
air passes through a layer of soil/bark with a certain orga-
nic composition.

The potential for reducing methane through other methods
than burning is 4.6-7.2 million tonnes CO, equivalents in
2010, depending on the methane potential (see table 5).
Our figures on costs indicate that methane can be reduced
at relatively low marginal costs (see table 6). It is likely
that the marginal cost rises with the share of methane that
is reduced, and it is uncertain when the marginal cost ex-
ceeds the marginal cost of CO, reductions. Even though it
appears that methane can initially be reduced relatively
cheaply, it is thus not certain that it is profitable to make
use of the entire potential.

Materials recovery

A main strategy for the Government for reducing methane
emissions is to initiate an increase in the proportion of
waste that is recycled. Report no. 29 to the Storting refers
to agreements on recycling packaging waste that have been
entered into with the business sector and consumer waste
in municipalities.

Composting wet organic waste is one possible policy for
increasing the rate of recycling. Several counties have intro-
duced a ban on the disposal of wet organic waste. A recent
study by InterConsult ASA (1998), based on the compos-
ting of wet organic waste in the county of Sogn og Fjor-
dane, indicates that composting provides few climate gains
compared with the social costs, see table 6. Their figures
show that the costs per tonne CO, will range between

NKr 1150-1300 per tonne CO,. As pointed out by Bruvoll
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(1998a), the recycling of materials in many cases may be a
costly alternative to waste treatment, which indicates that
more cost-effective measures for reducing methane gas
emissions should be evaluated.

Waste incineration

Increased waste incineration will also reduce emissions of
landfill gases. The power market is decisive when evalua-
ting incineration for energy purposes versus disposal. In
the baseline scenario in the Energy Report, gas-generated
power is the marginal energy source in the long term. An
increased supply of energy from waste incineration will not
alter the marginal cost of electricity within the current inter-
val of 25 TWh for gas-generated power in the Energy
Report’s baseline scenario. Energy from waste will there-
fore replace gas-generated power instead of increasing to-
tal electricity consumption. For fossil waste materials, such
as plastic, this means that the climate effect of CO, from
plastic waste is reduced substantially, and that burning
paper through reduced gas consumption contributes to
lower greenhouse gas emissions.

The costs of incinerating paper and plastic waste can illu-
strate the costs of waste incineration as a climate policy
instrument. Because some of the statistics are based on
foreign data, they should only be used as an indication of
Norwegian conditions.

The costs for paper and plastic (including environmental
costs but excluding climate costs) are estimated on the
basis of Bruvoll (1998a). If the greenhouse gas saving is ta-
ken into account, the incineration of paper (instead of dis-
posal without methane burning) may result in greenhouse
gas reductions to about NKr 50 per tonne CO, (about

NKTr 60 if it is not assumed that the energy replaces gas-
generated power).

Plastic at landfills decomposes very slowly, while CO, is
released immediately with incineration. In a market where
the marginal energy source is based on non-fossil fuels, the
incineration of plastic does not appear to be a relevant cli-
mate policy instrument. However, under the Energy Com-
mission’s assumptions concerning the power market, the
cost per tonne CO, will be negative for plastic incineration
compared with disposal as incineration entails lower econo-

Table 6. Costs of reducing methane gas emissions in NKr
per tonne and reduction potential in millions of
tonnes CO; equivalents

Measure Cost

1150 - 1 300 NKr

Paper: 50 NKr
Plastics: negative

Paper: about 60 NKr
Plastics: about 400 Nkr

20 - 50 NKr

Composting wet organic waste

Waste incineration

Burning methane

Methane oxidation
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mic costs. In addition, there is a positive climate effect in
that the organic material replaces other emissions, some-
thing which only partially takes place for the methane gas
that is burned at landfills. Plastic, however, accounts for
only a small share of total waste quantities, and plastic inci-
neration therefore represents a limited potential for green-
house gas reductions.

Reduced waste generation

Another way to reduce the landfilled waste is to promote
waste minimization. Possible instruments in this connec-
tion are taxes which in various ways provide an incentive
to reduce the use of materials which sooner or later end up
as waste. For example, municipalities have been urged to
use differentiated waste fees in order to encourage a reduc-
tion in the quantity of waste for final treatment. These
appeals have not been sufficient to influence waste quantiti-
es, since the waste fees provide no reward for lower waste
production by households (Hass 1997). The final treatment
fee for waste can also promote reduced waste generation.

Taxes to reduce waste generation may result in a lower I-
evel of waste disposal, but will also result in costs for other
sectors of the economy. Bruvoll (1998b) shows that a gene-
ral tax on raw materials (paper and plastic) not only redu-
ces waste quantities but also other environmental dischar-
ges. The total environmental gain, which primarily stems
from emissions other than those from the waste sector, is
higher than the costs in the form of reduced production and
consumption. The greenhouse gas effect, however, is un-
clear. A tax on the use of materials is an indirect instru-
ment in relation to landfill gases, and relatively high taxes
are probably necessary to produce a relevant effect on
greenhouse gases alone.

Methane burning

Today 40-50 per cent of the waste is disposed of at landfill
sites with methane burning. In Report no. 29 to the Storting
it is assumed that most larger landfills will have installed
gas recovery systems in the course of 1999 and that about
70 per cent of the waste disposed of annually will then be
placed in landfills with gas recovery facilities. Existing
technology captures about 20 per cent of methane emis-
sions from facilities with methane burning, and it is assu-
med that the effect in 2010 can increase to 30-40 per cent.
According to Bruvoll (1998b), it will be possible to achie-
ve greenhouse gas reductions to about NKr 60 per tonne
CO, for paper waste, assuming that methane burning rep-
laces fossil fuels (NKr 70 per tonne if the energy does not
replace fossil fuels). For plastic waste, the methane gas
emissions are small due to low degradability, and the cost
is thereby relatively high, about NKr 400 per tonne CO,.

Methane oxidation

The covering layer of landfills which initially has been
placed there for aesthetic reasons has proven to function as
an oxidation layer for some of the methane that is formed
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at landfills. An optimal covering layer consists first of a
porous material which distributes the methane gas equally
before it passes through the oxidation layer. The oxidation
layer shall provide favourable conditions for methane-
oxidizing microorganisms. Experiments are under way
where a compost of bark and sewage sludge appears to be
promising (Slyngstad 1998b)®. When conditions permit
safe gas handling, the emissions of methane during land-
filling do not have to be very high. The method is relative-
ly new and is being tested, and the effect of the method is
therefore uncertain.

Methane oxidation may be less expensive than methane
burning. Slyngstad (1998a) maintains that a medium-sized
municipality can save a total of NKr 4-7 million (invest-
ment and operating expenses) using methane oxidation
instead of methane burning. Holdhus (1998) estimates the
cost of the covering layer, including purchases and the
spreading of materials to which nutrients have been added,
at a maximum NKr 1200 per cubic metre. However, for
suitable waste, such as garden waste/demolition refuse
with nutrient-rich sewage sludge added, the cost in practice
will be eliminated for the material itself, and the cost will
be linked to the actual costs of mixing and spreading, esti-
mated at NKr 200-300 per cubic metre. With a landfill of
10 metres and with a covering layer of 0.5 metre at a cost
of NKr 1200 per cubic metre, the cost of reducing methane
will vary between NKr 25 and 45, measured per tonne CO,
equivalents. These relatively low figures for costs are sup-
ported by other studies. In an extensive review of the litera-
ture concerning landfill gases, Haarstad (1998) concludes
that methane gas emissions from landfills can be reduced
or even eliminated using relatively simple techniques for
methane oxidation.

The figures on costs (NKr 25 and 45 per tonne CO, equiva-
lents) presuppose a methane potential of 130 and 83 kg, re-
spectively, per tonne waste, see table 5. This means that the
higher the methane potential is, the higher will be the share
of greenhouse gas reductions that can be achieved on the
waste side and at even lower costs per tonne. However, if

the methane potential and the problems associated with
methane are overestimated, as is argued by a number of
observers, the greenhouse gas reductions that can be achie-
ved through landfills will be lower and the cost per unit
higher.

Calculations of taxes for the Norwegian
economy

We showed in table 1 that methane accounted for about the
same share of total greenhouse gas emissions in Norway as
in other Annex I Parties. The importance of including met-
hane in the Kyoto Protocol will depend on the change in
the marginal costs of reducing emissions of other gases. In
connection with the Energy Commission’s report, Statistics
Norway made some calculations of the consequences for
the Norwegian economy and greenhouse gas emissions as
a result of the introduction of different tax levels for CO, in
Norway (Bye, Johnsen, Aune and Hansen 1998). In the fol-
lowing we discuss three calculations from this study, where
we analyze the effect of an international permit price of
NKr 200 under different assumptions concerning exemp-
tions and targets for emission reductions, see table 7. We
also make some evaluations of which of these are likely to
be the most comparable with other countries on average.

Emissions of greenhouse gases in the baseline scenario in
the Energy Commission based on new projections of met-
hane emissions are lower than indicated by Report no. 29
to the Storting. Emissions of greenhouse gases rise by a
good 22 per cent from 1990 to 2020. Emissions of CO,
show a particularly sharp rise (40 per cent). According to
the revised estimates, emissions of methane decline slight-
ly, particularly in relation to the current level. CO, thus
accounts for a steadily rising share of total greenhouse gas
emissions. If the same applies to other countries, this may
imply that a reasonable reduction in emissions of other
gases are offset by a sharp rise in CO, emissions. This also
indicates that with any stricter requirements in the Kyoto
Protocol at a later time, the marginal cost of CO, reduc-

Table 7. Norway's greenhouse gas emissions in different scenarios, millions of tonnes CO; equivalents

1990 1996 2000

Reference Cost Industry Stricter

Effective exempt requirements

CO2 355 411 49.8 " 395 421 38.4
Methane' 9.3 7.7 7.8 7.7 7.7 7.7
N20 5.7 5.6 53 5.3 5.4 5.3
Other gases 4.7 2.1 4.5 4.5 4.5 4.5
Total 551 56.5 67.4 57.0 61.1 55.9

! Total quantities of methane from landfills and other sources. 1990 figures from Statistics Norway (1998). Based on the new projections of waste quantities, the metha-
ne forecasts differ from those presented in the Energy Report. A methane potential of 83 kg/tonne waste is assumed, see table 5. The methane potential is very uncertain.

6 Experiments with other masses are being planned in a joint project between the Institute of Soil and Water Studies at the Norwegian

College of Agriculture and Hjellnes COWI.
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tions will be of greater importance to the permit price for
greenhouse gases.

In the cost-effective scenario, it is assumed that all CO,
emissions in Norway are subject to a tax of NKr 200 per
tonne. This means that those sectors which today have a
tax higher than NKr 200 will see a reduction in their tax,
while those sectors which have a lower tax or are exempt
from the tax will experience a rise in the tax. The macro-
economic calculations then showed virtually unchanged
economic growth. Emissions of greenhouse gases are redu-
ced by nearly 10 million tonnes, or 21 per cent, which
results in an increase in greenhouse gas emissions from
1990 of about 3.5 per cent. The main reason for the sharp
reduction is that in the baseline scenario there is a relative-
ly large element of gas-generated power with sizeable CO,
emissions, whereas gas-generated power will not be profit-
able in the cost-effective scenario. The demand for energy
will be covered through slightly greater hydropower deve-
lopment. The greatest effect, however, comes through the
reduction in electricity consumption, particularly in power-
intensive manufacturing sectors, which will face higher
electricity prices.

A reduction in methane emissions by an estimated 50 per
cent in relation to table 7 will mean a further reduction of
about 3.8 million tonnes. Total emissions in 2020 will then
be about 3.5 per cent lower than the 1990 level. This may
indicate that a permit price of NKr 200 will be too high to
achieve an international reduction of 5.2 per cent, as it is
common to assume that it is more expensive to reduce
emissions in Norway than the average internationally. On
the other hand, the cost-effective scenario reflects a situa-
tion with relatively large substitution possibilities in the
Norwegian economy, both on the supply side for electricity
(hydro and other renewable sources versus gas) and on the
demand side for electricity (power-intensive manufacturing
industry is reduced sharply). Substantial substitution possi-
bilities entail low marginal costs for reducing greenhouse
gas emissions.

If power-intensive manufacturing sectors are exempt from
taxes on greenhouse gases, the reduction in emissions will
be smaller (see manufacturing exempt in table 7). Emis-
sions, however, may still be reduced by a considerable mar-
gin with the elimination of gas-generated power. Electri-
city is instead imported from other countries. Changes in
emissions in these countries will depend on their climate
policy. Here it has been assumed that all countries intro-
duce a tax of NKr 200 per tonne CO,. With a 50 per cent
reduction in methane emissions, Norway’s emissions will
rise by 4 per cent from 1990. This is a situation where sub-
stitution possibilities on the demand side are considerably
less than in the cost-effective scenario, but where there are
still substantial substitution possibilities on the supply side
for electricity.

If it is more expensive to reduce emissions in Norway than

in other countries, one can conclude that an international
permit price may be lower than NKr 200 per tonne CO,,

38

assuming that the targets in the Kyoto Protocol are to be
achieved. However, it is far from certain that the assump-
tion of cheaper adaptation in other counties is correct with
the high level of gas-generated electricity included in the
baseline scenario and with the considerable substitution
possibilities on the demand side which are assumed in one
of the scenarios. It is therefore interesting to see what can
be achieved at the margin in Norway without including gas-
generated electricity. In the scenario involving stricter re-
quirements in the Kyoto Protocol a cost-effective tax of
NKr 400 has been introduced. This can illustrate a situation
where gas-generated electricity is excluded - it is elimina-
ted with a tax of NKr 200 - but where there is still consider-
able flexibility on the demand side in that a large propor-
tion of power-intensive manufacturing sectors are still inc-
luded. We see that in this case total greenhouse gas emis-
sions are only reduced by about 1 million tonnes in relation
to the cost-effective scenario with a tax of NKr 200.

It is not obvious that it is considerably more expensive to
reduce emissions of greenhouse gases in Norway than in
other countries in the long term. First, gas-generated power
will be replaced relatively easily by alternative technology
with taxes on greenhouse gas emissions. Second, we make
it unnecessarily expensive to eliminate greenhouse gas
emissions in Norway by sheltering large parts of the econo-
my from the costs of emissions. With considerable substitu-
tion possibilities, a permit price of about NKr 200 per ton-
ne CO, equivalents will be close to the permit price neces-
sary for achieving stabilization or a 5 per cent reduction in
greenhouse gas emissions. This particularly applies if met-
hane can be reduced by a considerable extent at a cost
which is lower than this. Fewer substitution possibilities,
however, result in substantially higher costs or a substanti-
ally smaller effect on emissions with the same permit price.

Summary

There is considerable uncertainty concerning the internatio-
nal permit price which is necessary to achieve the Kyoto
Protocol’s emission targets. The marginal costs of various
pollutants in Norway in the period ahead are therefore also
uncertain. Many early studies have calculated relatively
high costs for stabilizing CO, emissions internationally.
The Kyoto Protocol, however, has introduced additional
gases, and more recent studies indicate very low costs for
stabilizing total greenhouse gases. This is also indicated in
Report no. 29 to the Storting.

There are two new elements in more recent studies. First,
the projection in the baseline scenario shows lower emis-
sions than earlier. Moreover, it is assumed that gases other
than CO, can be reduced considerably and at low costs.
This particularly applies to methane, which is the largest of
these.

More recent projections for Norway show that municipal
waste quantities are rising at a faster pace than assumed ear-
lier. At the same time, methane emissions from landfills
may be overestimated, and the importance of methane in a
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greenhouse gas context may be somewhat less than pre-
viously estimated for Norway.

Based on Norwegian analyses, there is also reason to assu-
me that methane emissions can be reduced substantially at
relatively low costs. This may result in low permit prices in
the short term. In the longer term, it is conceivable that
stricter emission requirements will be introduced, thereby
resulting in higher permit prices. CO, will then be of
greater relative importance to the permit price in relation to
other gases.

Recent projections of global emissions show a substantially
stronger increase in emissions than assumed prior to the
Kyoto negotiations. The baseline calculations for emissions
in the years ahead will be decisive for how high permit
prices in the tradeable permit market will be given the
restrictions on emissions stipulated in the Kyoto Protocol.

Calculations for two “worlds” - one with considerable and
one with limited substitution possibilities - indicate very
different necessary permit prices for achieving stable emis-
sions of greenhouse gases. It is not certain that Norway in
every respect is an expensive country in which to reduce
greenhouse gas emissions. On the contrary, there are ele-
ments on the supply and demand side which may indicate
that it is inexpensive to reduce emissions in Norway. It is
argued that an international permit price of NKr 200,
which is used in the Energy Report, may be a good illustra-
tion of what will be necessary to achieve the Kyoto Proto-
col’s emission targets internationally.
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New titles

Social and Economic
Studies

Dennis Fredriksen:

Projections of Population, Education,
Labour Supply and Public Pension
Benefits. Analyses with the Dynamic
Microsimulation Model MOSART
SES 101, 1998. pp 123.

ISBN 82-537-4572-9

Norway, like most developed countries, is
facing an ageing population from the be-
ginning of the 21st century, and this may
have large impacts on public pension ex-
penditures. These relations are analysed
with a dynamic cross-sectional microsimu-
lation model called MOSART. The model
simulates the life course of a represen-
tative sample of the Norwegian population
with respect to demographic events, educa-
tion, labour supply and public pension
benefits. Changes in these subjects since
1960 are also reported, and the MOSART
model is tested by its ability to reproduce
the actual development in this period.

The base line alternative of the analyses is
a situation where “everything continues as
in 1993”. Consequences for the tax level
are analysed by calculating a contribution
rate given by dividing public pension ex-
penditures by the sum of wages and half
the public pension expenditures (pensio-
ners pay less taxes than wage earners).
This contribution rate was 15.6 per cent in
1993, and increases to 25 per cent by year
2040 with the base line alternative. The
size of the population has stabilized by
this time, and the projected contribution
rate is the result of structural aspects of the
individual life courses. These aspects in-
clude the average number of years each
respectively participates in the labour
force or is a pensioner, and the ratio
between average pension benefits and
wages. Improved benefits and longer life
expectancy explain most of the growth in
the contribution rate.

Systematic, but still moderate changes in
the underlying assumptions on life expect-
ancy, disability pension and labour force
participation rates may change the con-
clusion of a growing contribution rate.
Political decisions which may reduce and
finally eliminate public supplementary

pension schemes can also change the con-
clusion.

If the underlying assumptions turn out to
be correct, simulation of historical data
shows that the MOSART model is able to
predict the actual development from 1960
and onwards reasonably well. A projection
where all underlying assumptions are as-
signed the level in 1967 gives a surprising-
ly good prediction of the contribution rate
in 1993. However, large changes in seve-
ral components working in opposite direc-
tion are hidden behind this picture. The
projections with the perspectives from
respectively 1967 and 1993 are very differ-
ent by the middle of the 21st century.
Important changes in the underlying as-
sumptions from 1967 to 1993 are lower
fertility, larger propensities to enter dis-
ability pension, lower retirement age and a

higher expected increase in life expectancy.

Discussion Papers

Hege Medin, Karine Nyborg and

lan Bateman:

The Assumption of Equal Marginal
Utility of Income: How Much Does it
Matter?

DP no. 241, 1998. pp 31.

In most applied cost-benefit analyses, indi-
vidual willingness to pay is aggregated
without using explicit welfare weights.
This can be justified by postulating a utili-
tarian social welfare function, along with
the assumption of equal marginal utility of
income for all individuals. However, since
marginal utility is a cardinal concept, there
is no generally accepted way to verify the
plausibility of this latter assumption, nor
its empirical importance. In this paper we
use data from seven contingent valuation
studies to illustrate that if one instead as-
sumes equal marginal utility of the public
good for all individuals, aggregate mone-
tary benefit estimates change dramatically.

Richard B. Howarth and Kjell Arne
Brekke:

Status Preferences and Economic
Growth

DP no. 240, 1998. pp 26.

This paper examines the implications of
status-seeking behavior for long-term

growth in a competitive economy. We ex-
plore the intuitive hypothesis that the quest
for enhanced economic status leads to ex-
cessive levels of production and consump-
tion.

In a Ramsey growth model in which prefe-
rences are altered to include a concern for
relative consumption, status seeking has
no impacts on the economys long-run equi-
librium in the absence of a labor-leisure
tradeoff. Relative consumption effects do,
however, induce short-term departures
from efficient resource allocation, either
augmenting or depressing consumption
growth rates in accordance with the elasti-
city of substitution between consumption
and status.

In the case where social status is defined
in terms of the relative accumulation of
manufactured capital, status seeking leads
to excessive rates of short-run growth and
inefficiently high levels of capital and con-
sumption in the long-run equilibrium.
Similar results hold when preferences
embody a concern for career status as cap-
tured by the relative accumulation of
human capital, and when relative consump-
tion effects are accompanied by a labor-
leisure tradeoff.

Kjell Arne Brekke, Richard B. Howarth
and Karine Nyborg:

Are there Social Limits to Growth?
DP no. 239, 1998. pp 13.

Hirsch (1976) suggested that as consump-
tion grows, an increasing proportion of the
benefits people derive from consumption
is due to a status effect. Status is a relative
concept that cannot be increased on aver-
age; thus it may seem reasonable to expect
that as consumption grows, the marginal
benefits of consumption decrease more
than the marginal benefits of status. In
equilibrium, however, there will be price
effects that may more than outweigh this
effect. Thus, there is no a priori reason to
expect more status-seeking behavior in
richer societies.

John K. Dagsvik, Ane S. Flaatten and
Helge Brunborg:

A Behavioral Two-Sex Marriage Model
DP no. 238, 1998. pp 41.

In this paper we discuss a particular marri-
age model, i.e., a model for the number of
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marriages for each age combination as a
function of the vectors of the number of
single men and women in each age group.
The model is based on Dagsvik (1998)
where it is demonstrated that a specific
matching game played at the individual
level imply, under specific assumptions
about the distribution of the preferences, a
convenient expression for the correspon-
ding structural marriage model.

Data from the Norwegian Population Re-
gister for nine years are applied to estimate
the model. We subsequently test the hypot-
hesis that, apart from a random *‘noise”
component, the age-specific parameters
change over time according to a common
trend. We find that the hypothesis is not
rejected by our data.

Kjersti-Gro Lindquist:

The Response by the Norwegian Alumi-
nium Industry to Changing Market
Structure

DP no. 237, 1998. pp 27.

This paper analyses how changes in mar-
ket structure have affected the margins
(measured by the Lerner index) of Nor-
wegian aluminium plants. Instead of show-
ing the expected negative trend, due to
increased competition internationally, the
margins are found to move procyclically
around a constant that significantly ex-
ceeds zero. Three explanations for this
stability in the levels of the margins are
identified; a better exploitation of scale
economies, increased productivity and
product specialisation which allows Nor-
wegian producer prices to increase more
rapidly than the international reference
price.

Karin Ibenholt:

Material Accounting in a Macroecono-
mic Framework Forecast of waste gene-
rated in manufacturing industries in
Norway

DP no. 236, 1998. pp 29.

This paper analyses the generation of
waste in production processes, based on
the physical law of conservation of mass.
By this law, mass going into a production
process must equal the mass coming out of
the same process. The paper uses this mass
balance perspective to refine a previously
developed technique for forecasting waste
amounts. A macro economic model pre-
dicts the use of intermediate inputs and
production in monetary units, and by multi-
plying these variables with weight conver-
sion factors we estimate physical amounts
going in and out of production. The differ-
ence between input and output, the residu-
al, consists of discharges to land, water
and air. We predict a growth in the residu-
als for manufacturing industries of 83 per
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cent from 1993 to 2010. The growth is
partly explained by an anticipated growth
in material intensity.

Erik Bigrn, Kjersti-Gro Lindquist and
Terje Skjerpen:

Random Coefficients and Unbalanced
Panels: An Application on Data from
Norwegian Chemical Plants

DP no. 235, 1998. pp 28.

A framework for analyzing substitution
and scale properties, and technical change
from plant-level panel data is presented.
Focus is on comparing the constant and
random coefficient specification of the sub-
stitution and scale parameters and investi-
gating the potential variation of the para-
meters across firms. Characteristics of the
model framework are (i) an equation sys-
tem consisting of a three-factor translog
cost function and the corresponding cost-
share equations, (ii) random firm specific
heterogeneity in coefficients, and (iii) a
Maximum Likelihood procedure allowing
for unbalanced panel data. The empirical
results, based on data from Norwegian
chemical plants, indicate substantial firm
specific heterogeneity in substitution and
scale properties.

John K. Dagsvik and Leif Brubakk:

Price Indexes for Elementary Aggre-
gates Derived from Behavioral Assump-
tions

DP no. 234, 1998. pp 36.

This paper discusses the properties of
price- and Cost-of-Living indexes that fol-
low from specific assumptions about the
structure of consumer preferences. Of par-
ticular interest are indexes for elementary
aggregates. In the first part of the paper we
show how particular indexes for elemen-
tary aggregates emerge from a micro
model with heterogeneous consumers and
unobservable choice sets of product vari-
ants. Subsequently, we demonstrate that
these indexes also follow from a particular
preference structure of a representative
consumer. Indexes that are currently used
in many countries emerge as special cases
of the ones proposed in this paper.

Morten Sgberg:

Uncertainty and International Negotia-
tions on Tradable Quota Treaties

DP no. 233, 1998. pp 24.

Negotiating an international tradable quota
treaty between industrialised and develop-
ing countries is complicated by uncertain
marginal abatement costs and non-uniform
quota prices. An initial quota allocation
that implies zero expected net cost to deve-
loping countries will typically be insuffici-
ent to attract their participation in the trea-
ty. Two options to compensate for uncer-

tainty are discussed here, extra emissions
quotas and financial transfers. The latter is
found to be more effective in facilitating
treaty-making, but the scope of co-opera-
tion is restricted by the developing coun-
tries’ risk-aversion.

Runa Nesbakken:

Price Sensitivity of Residential Energy
Consumption in Norway

DP no. 232, 1998. pp 28.

The main aim of this paper is to test the
stability of the results of a model which
focus on the relationship between the
choice of heating equipment and the resi-
dential energy consumption. The results
for the income and energy price variables
are of special interest. Stability in the time
dimension is tested by applying the model
on micro data for each of the years 1993,
1994 and 1995. The parameter estimates
are stable within a 95 per cent confidence
interval. However, the estimated impact of
the energy price variable on energy con-
sumption is considerably weaker in 1994
than in 1993 and 1995. The results for two
different income groups in the pooled data
set are also subject to stability testing. The
energy price sensitivity in residential ener-
gy consumption is found to be higher for
high-income households than for low-
income households.

Runa Nesbakken:

Residential Energy Consumption for
Space Heating in Norwegian House-

holds. A Discrete-Continuous Choice
Approach

DP no. 231, 1998. pp 26.

In this paper the demand for space heating
energy is estimated by using a discrete-
continuous choice model which focuses on
the relationship between the choice of
heating equipment and energy consump-
tion. The model is estimated on Nor-
wegian micro data, and the two stages of
the model are estimated simultaneously.
The capital cost and the operating cost of
the heating systems are both found to have
a significant impact on the choice of heat-
ing system. Furthermore, the results show
that household characteristics are impor-
tant variables in residential energy models.
Energy price elasticities and income elasti-
cities are estimated.

Rolf Aaberge, Ugo Colombino and
Steinar Strom:

Social Evaluation of Individual Welfare
Effects from Income Taxation. Empiri-
cal Evidence Based on Italian Data for
Married Couples

DP no. 230, 1998. pp 28.

This paper discusses methodological prin-
ciples for social evaluation of tax systems
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and tax reforms when concern is primarily
turned to who gains and who loses. The
discussion is followed by an empirical ana-
lysis based on Italian household data.
Using a household microeconometric la-
bor supply model we have simulated beha-
vioral responses and welfare gains and
losses for married couples resulting from
replacing the Italian tax system as of 1993
by proportional taxation.

John K. Dagsvik, Yu Zhu and

Rolf Aaberge:

A Framework for Empirical Modelling
of Consumer Demand with Latent
Quality Attributes

DP no. 229, 1998. pp 44.

This paper discusses a particular approach
to empirical consumer demand modelling
when products are differentiated and the
product attributes are unobservable. In
contrast to the traditional approach to this
problem, see e.g. Epple (1987) and Deaton
(1987, 1988), where the product variants
are treated as infinitely divisible goods, the
present approach assumes that the consu-
mer is making his choice of variant from a
set of discrete "packages” of attribute com-
binations. Subsequently, given the (discre-
te) choice of variants the corresponding
quantities are treated as continuous
choices. Thus in this approach the con-
sumer’s decision process is formulated as
a discrete/continuous choice problem.

The empirical analysis is based on micro-
data from the Sichuan province in China.
We show that in this case the estimation
methods work well and yield reasonable
results.

Reprints

Annegrete Bruvoll:

Taxing Virgin materials. An Approach
to Waste Problems

Reprints no. 129, 1998. pp 17.

Reprint from Resources, Conservation and
Recycling, Vol. 22, 1998.

Annegrete Bruvoll and Karin Ibenholt:
Future Waste Generation. Forecasts on
the Basis of a Macroeconomic Model
Reprints no. 128, 1998. pp 14.

Reprint from Resources, Conservation and
Recycling, Vol. 19, 1997.

Lasse S. Stambgl, Nils Martin Stplen and
Turid Avitsland:

Regional Analysis of Labor Markets
and Demography. A Model Based
Norwegian Example

Reprints no. 127, 1998. pp 28.

Reprint from The Journal of the RSAI,
Vol. 77, No. 1, 1998.

Kjell Arne Brekke:

Hicksian Income from Resource
Extraction in an Open Economy
Reprint no. 126, 1998. pp 12.

Reprint from Land Economics, Vol. 73,
No. 4.

Bente Halvorsen and Kjartan Scelens-
minde:

Differences between Willingness-to-Pay
Estimates from Open-Ended and Dis-
crete-Choice Contingent Valuation Met-
hods. The Effects of Heteroscedasticity
Reprints no. 125, 1998. pp 20.

Reprint from Land Economics, Vol. 74,
No. 2.

Asbjprn Aaheim and Karine Nyborg:

On the Interpretation and Applicability
of a “Green National Product”

Reprints no. 122, 1998. pp 17.

Reprint from The Review of Income and
Wealth, Vol. 41, No. 1.

Documents

Kjell Arne Brekke and Jon Gjerde:
Optimal Environmental Preservation
with Stochastic Environmental Benefits
and Irreversible Extraction

Documents 98/21, 1998. pp 19.

In this paper we will derive the optimal
solution to a wide class of stochastic opti-
mal environmental preservation problems,
taking the quasi-option value into account.
The paper generalizes and extends pre-
vious results in this area. The optimal poli-
cy is to preserve until marginal environ-
mental benefits reaches some trigger level.
A striking feature of the optimal policy, is
that it is independent of what is assumed
about marginal environmental benefits
below this trigger level.

Kjell Arne Brekke (Coauthor on appendix:
Jon Gjerde):

Hicksian Income from Stochastic
Resource Rents

Documents 98/20, 1998. pp 15.

The paper defines the risk adjusted Hick-
sian income as the highest consumption
level that is consistent with utility being a
martingale. We find that the appropriate
risk adjustement is to compute wealth
using a risk adjusted rate of return, but to
compute the income as the risk free return
to that wealth. The results are applied to
estimation of Hicksian income from Nor-
wegian petroleum wealth in the period
1973-1989.

Solveig Glomsred:

Integrated Environmental-Economic
Model of China. A paper for initial
discussion

Documents 98/17, 1998. pp 24.

This paper is memorizing some initial
thoughts about the upcoming process of
developing an integrated environmental
economic model in State Statistical Bureau
of The People’s Republic of China. The
topics dealt with partly reflect a need to be-
come familiar with statistical data and defi-
nitions, partly a wish to associate the eco-
nomic and environmental scenary of
China with some relevant modeling
options.
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Previously issued

Statistical Analysis

Natural Resources and the Environment
1998. SA 26, 1998.

Natural Resources and the Environment
1997. SA 17, 1997.

Social and Economic
Studies

Knut Einar Rosendahl (ed.):
Social Costs of Air Pollution and Fossil

Fuel Use — A Macroeconomic Approach
SES 99, 1998.

Reports

Annegrete Bruvoll:
The Costs of Alternative Policies for Paper
and Plastic Waste. Reports 98/2, 1998.

Taran Fehn and Leo Andreas Griinfeld:
Commercial Policy, Trade and Com-
petition in the Norwegian Service Indus-
tries. Reports 97/18, 1997.

Terje Skjerpen and Anders Rygh Swensen:
Forecasting Manufacturing Investment
Using Survey Information.

Reports 97/3, 1997.

Discussion Papers

Kjell Arne Brekke and Erling Moxnes:
Do Models Improve Fishery Manage-
ment? Empirical Evidence from a
Experimental Study. DP no. 228, 1998.

Kjell Arne Brekke and Richard B. How-
arth:

The Social Contingency of Wants: Implica-
tions for Growth and the Environment. DP
no. 227, 1998.

Ingvild Svendsen:

Rational Expectations in Price Setting —
Tests Based on Norwegian Export Prices.
DP no. 226, 1998.

Bjpgrn H. Vatne and John K. Dagsvik:
Estimation of Generalized Extreme Value
Models by a Max-spectral Representation.
DP no. 225, 1998.

Erling Holmgy:

A General Equilibrium Evaluation of Ag-
gregate Welfare Effects from Improved
Sectoral Efficiency. Empirical Evidence
for Norway. DP no. 224, 1998.

Leif Brubakk and John K. Dagsvik:
Consumer Demand and Unobservable Pro-
duct Attributes. DP no. 223, 1998.

John K. Dagsvik:
Nonparametric Identification of Discrete
Choice Models. DP no. 222, 1998.

John K. Dagsvik:
Choice among Lotteries when Preferences
are Stochastic. DP no. 221, 1998.

Tor Jakob Klette and Jarle Mpen:

From Growth Theory to Technology
Policy - Coordination Problems in Theory
and Practice. DP no. 219, 1998.

Rolf Aaberge and Yu Zhu:
The Pattern of Household Savings during
a Hyperinflation. The Case of Urban

China in the Late 1980s. DP no. 217, 1998.

Hilde Christiane Bjprnland:

Economic Fluctuations in a Small Open
Economy - Real versus Nominal Shocks.
DP no. 215, 1998.

Karine Nyborg:

Non-Verifiable Emissions, Voluntary
Agreements, and Emission Taxes. DP no.
214, 1998.

Morten G. Spberg:

"EPA’s New Emissions Trading Mecha-
nism: A Laboratory Evaluation" - A Com-
ment. DP no. 213, 1998.

Rolf Aaberge:

UMP Unbiased Tests for Multiparameter
Testing Problems with Restricted Alterna-
tives. DP no. 212, 1998.

Karl Ove Aarbu and Jeffrey K. MacKie-
Mason:

Why some Corporations Pay More Tax
than Necessary. DP no. 211, 1998.

Torbjprn Eika and Knut A. Magnussen:
Did Norway Gain from the 1979-85 Oil
Price Shock?. DP no. 210, 1998.

Jon Gjerde, Sverre Grepperud and Snorre
Kverndokk:

Optimal Climate Policy under the Possibi-
lity of a Catastrophe. DP no. 209, 1998.

Torbjprn Hegeland and Tor Jakob Klette:
Do Higher Wages Reflect Higher Producti-
vity? Education, Gender and Experience
Premiums in a Matched Plant-Worker
Data Set. DP no. 208, 1997.

Karl Ove Aarbu and Thor Olav Thoresen:
The Norwegian Tax Reform; Distributio-
nal Effects and the High-income Re-
sponse. DP no. 207, 1997.

Karine Nyborg and Inger Spangen:
Cost-Benefit Analysis and the
Democratic Ideal. DP no. 205, 1997.

Anders Rygh Swensen:
Change in Regime and Markov Models.
DP no. 204, 1997.

Jorgen Aasness and Liv Belsby:
Estimation of Time Series of Latent Varia-
bles in an Accounting System. Petrol Con-
sumption of Norwegian Households 1973-
1995. DP no. 203, 1997.

Leif Brubakk:

Estimation of Price Elasticities from Nor-
wegian Household Survey Data.

DP no. 202, 1997.

Rolf Aaberge, Anders Bjorklund, Markus
Jéintti, Peder J. Pedersen, Nina Smith and
Tom Wennemo:

Unemployment Shocks and Income Distri-
bution. How Did the Nordic Countries
Fare During their Crises? DP no. 201,
1997. :

Hilde Christiane Bjgrnland:

Estimating Core Inflation - The Role of
Oil Price Shocks and Imported Inflation.
DP no. 200, 1997.

Elin Berg, Pal Boug and Snorre
Kverndokk:

Norwegian Gas Sales and the Impacts on
European CO; Emissions. DP no. 199,
1997.

Erling Holmpy and Torbjgrn Hegeland:
Aggregate Productivity Effects of Techno-
logy Shocks in a Model of Heterogeneous
Firms: The Importance of Equilibrium
Adjustment. DP no. 198, 1997.

Anett C. Hansen and Harald K. Selte:
Air Pollution and Sick-leaves - is there a
Connection? A Case Study using Air Pol-
lution Data from Oslo. DP no. 197, 1997.
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Rolf Aaberge and Audun Langgrgen:
Fiscal and Spending Behavior of Local
Governments: An Empirical Analysis
Based on Norwegian Data. DP no. 196,
1997.

Taran Feehn:
Non-Tariff Barriers - the Achilles’ Heel of
Trade Policy Analyses. DP no. 195, 1997.

Frode Johansen and Tor Jakob Klette:
Wage and Employment Effects of Payroll
Taxes and Investment Subsidies. DP no.
194, 1997.

Solveig Glomsrgd, Maria Dolores Monge
A. and Haakon Vennemo:

Structural Adjustment and Deforestation
in Nicaragua. DP no. 193, 1997.

Einar Bowitz and Adne Cappelen:
Incomes Policies and the Norwegian Eco-
nomy 1973-93. DP ne. 192, 1997.

Erik Bigrn and Tor Jakob Klette:

Panel Data with Error-in-Variables: A
Note on Essential and Redundant Orthogo-
nality Conditions in GMM-estimation.

DP no. 190, 1997.

Jens Aune, Solveig Glomsrod, Vegard
Iversen and Henrik Wiig:

Structural Adjustment and Soil Degrada-
tion in Tanzania. A CGE-model Approach
with Endogenous Soil Productivity.

DP no. 189, 1997.

Tor Jakob Klette and Zvi Griliches:
Empirical Patterns of Firm Growth and
R&D Investment: A Quality Ladder
Model Interpretation.

DP no. 188, 1997.

Nils Martin Stglen and Turid Avitsland.:
Has Growth in Supply of Educated Per-
sons Been Important for the Composition
of Employment?

DP no. 187, 1997.

Reprints

Rolf Golombek, Eystein Gjelsvik and Knut
Einar Rosendahl:

Increased Competition on the Supply Side
of the Western European Natural Gas Mar-
ket. Reprints no. 121, 1998.

Knut Einar Rosendahl.:

Health Effects and Social Costs of Particu-
late Pollution - A Case Study for Oslo. Re-
prints no. 120, 1998.

Karine Nyborg:
Some Norwegian Politicians’ Use of Cost-
Benefit Analysis. Reprints no. 118, 1998.

Rolf Aaberge:

Interpretations of changes in rankdepen-
dent measures of inequality.

Reprints no. 116, 1998.

Einar Bowitz:

Disability benefits, replacement ratios and
the labour market. A time series approach.
Reprints no. 115, 1998.

Knut H. Alfsen,Torstein A. Bye, Solveig
Glomsrgd and Henrik Wiig:

Theory and Applications. Soil degradation
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Reprints no. 112, 1998.
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Einar Rosendahl:
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two Chinese Provinces, 1986-90.
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Monthly Bulletin of Statistics with economic indicators for Norway

Earlier in 1998 the Monthly Bulletin of Statistics (MBS) was changed from a paper-based to Internet publication. At
the same time, the content was expanded so the MBS now contains two sections.

Part 1 Main economic indicators for Norway

Part2°  Tables by subject

Part 1 of the Monthly Bulletin of Statistics is published both on Statistics Norway’s Internet web site and as an appen-
dix to Ukens statistikk (“Weekly Bulletin of Statistics”) and @konomiske analyser (The Norwegian edition of Econo-
mic Survey). This part of the Monthly Bulletin presents changes in key economic indicators for Norway with the help
of 19 tables and 36 figures.

Part 2 of the Monthly Bulletin of Statistics provides a broader picture of Statistics Norway’s short-term statistics, cur-
rently in the form of about 100 tables distributed on 8 subjects. This part of the Monthly Bulletin is only available on
Statistics Norway’s Internet web site. An English edition of Monthly Bulletin of Statistics, which will eventually con-
tain the same tables as the Norwegian edition, has now been installed on the Internet.

How to access the data

Go to the Internet address www.ssb.no. Select “In English”, “News” and then “Monthly Bulletin of Statistics” or:
www.ssb.no/en/monthly_bulletin. The following menu then appears:

e Statistics Norway
Monthly Bulletin of Statistics

About the Monthly Bulletin ~ Part 1 Main economic¢ indicators for Norway

Part2  Tables by subject.

02 Population )

03 Health, social conditions and services

06 Labour market

08 Prices, price indices and economic trends
09 National economy and valuation

10 Industnal activihes

11 Financial markets

12 Public finances -

Home || Search || Comments? || In Norwegian

et st HEHRE et

Data format

The tables are in HTML format and contain annual observations (as a rule 5) and monthly or quarterly observations
(as arule 2-3 years). This is approximately the same as in the old printed Monthly Bulletin. In addition, there are SDV
files, which are pure text files (ASCII) in which the table columns are separated by a semi-colon (;). These tables go
as far back as the period for which data are available and are suitable for importing to, for example, a spreadsheet.

Updating

The Monthly Bulletin of Statistics will be updated on a regular basis, and new statistics will normally be available the
same day that they are made public. In order to access the figures as soon as they are released, however, we recom-
mend “News” on Statistics Norway’s Internet web site.
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Table A1. Final expenditure and gross domestic product. At current prices. Million kroner

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3
Final consumption exp. of househ. and NPISHs 458 492 486677 515747 118095 125509 131995 140149 126250 132950 141664
Household final consumption expenditure . . . 435247 462620 490949 112011 119372 125730 133836 119998 126611 135169
Goods. . . ... .. 246 431 262815 279573 62460 67225 69282 80607 66592 71714 75103
Services . .. ... ... ... .. 185786 195547 205819 48970 51125 54743 50981 52392 53584 58278
Direct purchases abroad by resident househ. 18 004 19 479 21 359 3758 4948 7 479 5174 4215 5340 8121
- Direct purchases by non-residents. . . . . . -14 974 -15 221 -15802 -3177 -3926 -5774 -2925 -3201 -4027 -6333
Final consumption exp. of NPISHs 4). . . . . . 23 245 24 058 24798 6 083 6137 6 265 6313 6 252 6338 6 494
Final consumption exp. of general government . 194 525 206 871 218811 53437 54199 55370 55804 56896 58011 59653
Final consumption exp. of central government. 77 598 82 432 86585 21179 21425 21874 22108 22425 22731 23340
Central govemment, civilian . . . .. ... .. 56 863 60 364 63039 15424 15599 15926 16091 16411 16711 17155
Central government, defence . . . ... ... 20735 22 068 23 546 5755 5826 5948 6017 6 015 6 020 6 185
Final consumption exp. of local government. . 116927 124439 132225 32258 32775 33496 33696 34471 35280 36313
Gross fixed capital formation . . . ... ... .. 192518 216502 249931 54414 62134 62632 70750 63275 67144 68547
Petroleum activites. . . . .. ... ....... 47 940 50 291 61382 12798 16794 15112 16678 16399 20348 21246
Oceantransport. . . ... ............ 3733 6 222 11168 3172 2583 3220 2193 3984 1836 2256
Mainland-Norway . . . ... ... ........ 140845 159990 177380 38445 42757 44300 51879 42891 44960 45045
Mainland-Norway excl. general government . 110962 128252 141327 29980 34213 35792 41342 33287 35813 36437
Manufacturing and mining. . . . .. ... .. 15695 17 431 18 582 3341 4828 4 442 5971 3748 4 969 5813
Production of othergoods. . . . .. ... .. 13 282 12 938 13 146 2 266 3645 3702 3533 2482 3725 3710
Dwelling services. . . . ... ......... 26 461 26 921 30 151 6922 7331 7742 8 156 7 760 7677 7 532
Otherservices . . . ... ........... 55 524 70 962 79448 17450 18410 19906 23681 19298 19443 19382
General government . . .. ... ....... 29 883 31738 36 053 8 465 8 544 8508 10537 9 605 9147 8 608
Changes in stocks and stat. discrepancies . . . 27 438 22 221 23741 7 696 7189 4219 4637 13434 7 254 5381
Gross capital formation . . . ... ... ..... 219 956 238 724 273672 62111 69324 66850 75387 76709 74398 73928
Final domestic use of goods and services. . . . 872973 932272 1008230 233643 249032 254215 271340 259855 265359 275245
Final demand from Mainland-Norway 2) . . . . . 793862 853539 911938 209977 222465 231664 247832 226 038 235921 246 362
Final demand from general government3) ... 224408 238609 254864 61902 62743 63878 66341 66501 67158 68261
Totalexports . . . ................. 353 426 414 266 447 582 108757 109975 114189 114660 109783 102317 100290
Traditionalgoods . . . . ... .......... 143 424 155 854 169280 39355 42386 42324 45214 46336 42288 42413
Crude oiland naturalgas. . . . ......... 113 231 156 688 163674 42598 38947 40220 41909 34287 31048 27268
Shipsandoil platforms . . . . ... ....... 10 579 9163 10 761 3207 2735 2482 2337 3138 2563 1597
Services . . ... ... 86 192 92 561 103867 23597 25907 29163 25200 26022 26418 29012
Total use of goods and services . . . ... ... 1226399 1346538 1455812 342400 359 007 368404 386000 369638 367676 375536
Totalimports . . .. ... ............. 297654 326487 371024 82019 93518 96268 99219 98509 98525 100934
Traditionalgoods . . . .. ............ 202858 223411 239895 53371 60482 59328 66714 64958 65937 65116
Crudeoil . . . ................... 1121 1445 1517 436 322 413 346 457 292 320 -
Shipsand oil platforms . . . . ... ....... 12920 17 656 26 011 7 405 7 146 6 458 5002 8223 4709 4212
Services . .. ... ... 80 755 83975 103601 20807 25568 30069 27157 24871 27587 31286
Gross domestic product 1). . . .. ... ... .. 928745 1020051 1084788 260381 265483 272136 286781 271129 269 151 274602
Mainland-Norway (market prices). . . . ... .. 790070 834998 890883 210132 218799 224977 236975 229566 232175 241014
Petroleum activities and ocean transport . . . . 138675 185053 193904 50249 46690 47159 49806 41564 36976 33588
Mainland-Norway (basic prices) . . ... .. .. 692392 726316 776750 186285 190842 194484 205139 202342 201294 209 002
Mainland-Norway excl. general government. . 545789 569 150 609937 145518 149616 152306 162498 159078 157 100 163 440
Manufacturingand mining . . . . ... .. .. 112928 115414 122689 29238 31812 28575 33064 33250 33011 31216
Production of othergoods . . . . ... .. .. 77 813 78 993 85938 21170 17527 22682 24560 23779 19076 23732
Serviceindustries . . . ... ... ....... 355048 374743 401309 95110 100277 101049 104874 102050 105013 108 492
Generalgovernment . . .. ... ........ 146603 157165 166813 40767 41226 42178 42641 43263 44194 45561
Correctionitems . . . ............... 97678 108683 114134 23847 27957 30493 31836 27224 30881 32012

1) Gross domestic product is measured at market prices, while value added by industry is measured at basic prices
2) Defined as total final consumption expenditure plus gross fixed capital formation in Mainland-Norway
3) Defined as final consumption expenditure plus gross fixed capital formation from general government

4) NPISH: Non-profit institutions serving households
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Table A2. Final expenditure and gross domestic product. At constant 1995-prices. Million kroner

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3

Final consumption exp. of househ. and NPISHs 458492 479888 496319 114458 120756 127024 134080 119518 124690 132966
Household final consumption expenditure . . . 435247 456574 472933 108618 114938 121172 128204 113704 118932 127 193
Goods. . . ... ... 246431 261607 270914 60310 65220 67310 78074 63599 68270 71603
Services . ................ ... 185786 191119 196411 47576 48631 52318 47887 49035 49420 54111
Direct purchases abroad by resident househ. 18 004 18 844 20731 3 806 4810 7131 4 984 4 050 4944 7 400

- Direct purchases by non-residents. . . . . . -14 974 -14 996 -15124 -3073 -3723 -5587 -2741 -2981 -3703 -5921
Final consumption exp. of NPISHs 4). . . . . . 23 245 23315 23 386 5840 5818 5851 5876 5814 5759 5773
Final consumption exp. of general government . 194525 200797 206781 51440 51475 51700 52166 53012 52834 52952
Final consumption exp. of central government. 77 598 80 085 82027 20429 20377 20501 20720 20900 20738 20880
Central govemment, civilian . . . . ... ... 56 863 58 726 59735 14871 14841 14947 15077 15285 15244 15342
Central government, defence . . .. ... .. 20735 21358 22 292 5 558 5 536 5 554 5643 5615 5494 5538
Final consumption exp. of local government . . 116 927 120713 124754 31011 31097 31199 31447 32112 32096 32072
Gross fixed capital formation . . . . . ... ... 192518 211084 237777 52858 59244 59060 66614 58671 61441 62685
Petroleum activities. . . . .. ... ....... 47 940 48 667 56206 12078 15442 13593 15093 14544 17899 18594
Oceantransport. . . .. ............. 3733 6113 10 124 2946 2 405 2768 2 005 3444 1709 2125
Mainland-Norway . . . . ... ... ....... 140845 156303 171447 37834 41396 42699 49517 40683 41833 41966
Mainland-Norway excl. general government . 110962 125301 136709 29555 33117 34533 39504 31589 33359 34052
Manufacturing and mining. . . . . . ... .. 15 695 17 175 18 270 3334 4776 4369 5791 3 655 4750 5601
Production of othergoods. . . . . ... ... 13 282 12762 12 995 2 265 3609 3 641 3481 2422 3541 3 521
Dwellingservices. . . . ... ......... 26 461 26 149 28 497 6 663 6 952 7278 7 603 7197 6 965 6750
Otherservices . ... ............. 55 524 69 215 76946 17293 17780 19245 22629 18315 18103 18179
Generalgovernment . .. ... ........ 29 883 31002 34738 8 280 8280 8166 10013 9 094 8474 7914
Changes in stocks and stat. discrepancies . . . 27 438 22 049 23917 7759 6 895 4494 4769 12857 6 909 5129
Gross capital formation . . . ... ... .. ... 219 956 233133 261693 60617 66139 63554 71383 71528 68350 67814
Final domestic use of goods and services.. . . . 872 973 913 818 964 793 226 516 238 370 242277 257 630 244 057 245875 253731
Final demand from Mainland-Norway 2) . . . . . 793 862 836 989 874 546 203733 213627 221423 235763 213212 219358 227 884
Final demand from general government 3) . . . 224 408 231799 241519 59720 59754 59866 62179 62106 61308 60866
Totalexports . . . ... ... ........... 353 426 388 209 410702 100313 103108 102850 104 431 107302 101520 100 109
Traditionalgoods . . .. ............. 143 424 157 809 170493 40468 43582 41824 44618 46151 42222 42465
Crude oiland naturalgas. . . .......... 113231 130 894 133959 33861 33300 32113 34686 34298 32743 29826
Shipsandoilplatforms . . . . ... ....... 10 579 8 862 9 896 3015 2575 2240 2 066 2998 2374 1512
Services . . .. ... ... 86 192 90 644 96354 22969 23651 26673 23061 23854 24182 26306
Total use of goods and services . . ..... .. 1226399 1302028 1375495 326829 341478 345127 362061 351360 347 396 353 841
Totalimports . . ... ............... 297654 322470 362209 82235 92259 91594 96121 95350 94784 96367
Traditionalgoods . . ... ............ 202858 223147 242355 54958 61896 58549 66952 65239 66136 64379
Crudeoil . . . ....... ... ... ....... 1121 1059 1235 354 285 331 265 474 313 361
Ships and oil platforms . . . . .. ... ... .. 12 920 17 010 23179 6 846 6 397 5549 4 388 7 246 4273 3896
Services . . ... ... 80 755 81255 95440 20077 23682 27165 24517 22392 24063 27731
Gross domestic product1). . . . ... ...... 928745 979557 1013286 244594 249218 253533 265940 256 009 252 612 257 474
Mainland-Norway (market prices). . . . ... .. 790 070 822 300 853090 204 011 209373 215502 224204 215057 213515 221642
Petroleum activities and ocean transport . . . . 138675 157257 160196 40584 39845 38031 41736 40952 39096 35832
Mainland-Norway (basic prices) . ........ 692392 713616 740206 178612 181689 186821 193085 189026 185394 191878
Mainland-Norway excl. general government . . 545789 561604 584407 139923 142932 147756 153796 149216 145802 152063
Manufacturingand mining . . . . .. ... .. 112928 115478 119000 28974 30574 28092 31360 30977 30251 28644
Production of othergoods . . . ... ... .. 77 813 76 648 80611 19375 16570 22445 22221 21205 16659 22536
Serviceindustries . . . .. ... ........ 355048 369478 384796 91573 95789 97219 100215 97034 98892 100 883
Generalgovernment . . . . ........... 146603 152013 155799 38689 38757 39064 39289 39810 39593 39815
Correctionitems . . . ............... 97678 108684 112883 25399 27684 28681 31119 26031 28121 29764

1) Gross domestic product is measured at market prices, while value added by industry is measured at basic prices
2) Defined as total final consumption expenditure plus gross fixed capital formation in Mainland-Norway
3) Defined as final consumption expenditure plus gross fixed capital formation from general government

4) NPISH: Non-profit institutions serving households
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Table A3. Final expenditure and gross domestic product.
Percentage change in volume from the same period in the previous year

1995 1996 1997 9711 972 97:3 9714 98:1 982 983

Final consumption exp. of househ. and NPISHs 34 47 34 0,8 53 3.8 37 44 33 47

Household final consumption expenditure . . . 36 49 36 0,9 55 4,0 38 47 35 50
Goods. . ... . 33 62 36 -1,0 63 45 41 55 47 64
Services ... ... ... 34 29 28 2,5 35 25 26 31 16 34
Direct purchases abroad by resident househ. 0,7 47 10,0 84 125 83 114 64 28 38
- Direct purchases by non-residents. . . . . . -6,9 0,1 09 -3,0 1,0 1,2 46 -30 -06 6,0

Final consumption exp. of NPISHs 4). . . . . . 00 03 03 -05 04 06 07 -04 -10 -13

Final consumption exp. of general government . 03 32 30 2,5 30 29 35 3,1 26 24
Final consumption exp. of central government. -1,7 32 24 2,4 24 21 29 23 1,8 1,8

Central government, civilian . . . .. .. ... 02 33 17 1,6 16 16 20 28 27 26
Central government, defence . . . ... ... 64 30 44 4,6 44 33 52 10 -08 -0,3
Final consumption exp. of local government. . 1,7 32 33 2,6 34 35 39 36 32 2,8
Gross fixed capital formation . . . .. ... ... 34 96 126 136 185 128 70 11,0 37 6,1
Petroleum activites. . . . ... ... ... ... -13,7 15 155 239 303 146 -0,7 204 159 368
Oceantransport. . . ... ............ -26,2 63,8 656 1350 1206 775 -93 16,9 -289 -23,2
Mainland-Norway . . . . ... ... ....... 123 11,0 97 65 11,8 97 104 75 11 -17
Mainland-Norway excl. general government . 14,9 129 9,1 2,5 95 107 128 69 07 -14
Manufacturing and mining. . . . . ... ... 348 94 64 22 177 -18 102 96 -05 282
Production of othergoods. . . ... ... .. 139 -39 18 -38 53 62 -21 69 -19 -33
Dwelling services. . . . ... ......... 9,1 -12 90 6,0 125 9,1 85 80 02 -73
Otherservices . . . .............. 132 24,7 11,2 3,0 73 157 178 59 18 -55
General government . . . ... ........ 3,5 3,7 121 241 219 56 21 98 23 -31
Changes in stocks and stat. discrepancies . .. 84,1 -19,6 85 -285 834 -357 9655 65,7 0,2 141
Gross capital formation . . .. ... ... .... 10,0 6,0 123 56 23,1 71 13,9 18,0 3,3 6,7
Final domestic use of goods and services. . . . 43 47 56 2,5 9,1 4,5 63 7,7 31 47
Final demand from Mainland-Norway 2) . . . . . 41 54 45 2,3 5,9 4,7 50 47 2,7 2,9
Final demand from general government 3) . . . 0,7 33 4.2 5,0 52 33 33 40 26 17
Totalexports . . . ................. 43 98 58 3,3 99 68 34 70 -15 -27
Traditionalgoods . . . .. ............ 45 100 80 -14 155 112 77 140 -3,1 1,5
Crude oiland naturalgas. . . . ......... 92 156 23 5,8 39 -20 19 13 17 71
Shipsandoilplatforms . . .. . ... ... ... -0,1 -162 11,7 19,0 219 73,1 -293 -06 -7,8 -32,5
Services . . .. ... ... -13 52 63 6,7 79 84 21 39 22 -14
Total use of goods and services . . . ... ... 4,3 6,2 5,6 2,7 9,4 5,2 54 75 1,7 2,5
Total imports . . . .. [P 56 83 123 84 224 125 70 159 2,7 52
Traditionalgoods . . . .. ............ 88 10,0 8,6 22 149 73 99 187 6,9 10,0
Crudeoil . . . ................. .. 31,7 -55 166 83,3 446 622 -430 339 97 92
Shipsandoilplatforms . . . . . ... ... ... 71 31,7 363 857 1821 570 -41,7 58 -332 -298
Services . .. ... ... . 20 06 175 106 243 175 171 115 16 21
Gross domestic product1). . . ... ....... 38 55 34 0,9 52 2,8 49 47 14 1,6
Mainland-Norway (market prices). . . . ... .. 29 41 3,7 0,0 54 4.1 54 54 20 28
Petroleum activities and ocean transport . . . . 93 134 1,9 5,6 40 -4 21 09 -19 -58
Mainland-Norway (basic prices) . ........ 25 31 3,7 0,2 52 39 56 58 20 27
Mainland-Norway excl. general government. . 3,0 2,9 41 -0,2 6,0 4,2 6,3 6,6 2,0 2,9
Manufacturingand mining . . ... ... ... 21 23 31 -34 78 29 51 69 -1,1 20
Production of othergoods . . ... ... ... 6,9 -15 52 6,7 9,1 87 109 94 0,5 0,4
Serviceindustries . . ... ... ... ... .. 2,4 41 4,1 2,3 4,9 3,6 56 6,0 3,2 3,8
Generalgovernment . . . . ... ... ... .. 0,7 3,7 25 1,6 24 29 30 29 22 1,9
Correctionitems . .. ... ............ 58 113 39 -08 69 49 43 25 16 3.8

1) Gross domestic product is measured at market prices, while value added by industry is measured at basic prices
2) Defined as total final consumption expenditure plus gross fixed capital formation in Mainland-Norway

3) Defined as final consumption expenditure plus gross fixed capital formation from general government

4) NPISH: Non-profit institutions serving households
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Table A4. Final expenditure and gross domestic product. ‘
Percentage change in prices from the same period in the previous year

1995 1996 1997 97:1 972 97:3 97:4 98:1 98:2 98:3

Final consumption exp. of househ. and NPISHs 24 14 25 3,2 28 22 1,8 2,4 2,6 2,5

Household final consumption expenditure . . . 23 183 25 32 28 22 18 23 25 24
Goods. . .. ... 22 05 27 44 30 22 1,6 1,1 1,9 1,9
Services . ... ... 26 23 24 2.1 28 25 2,3 3,8 3,1 2,9
Direct purchases abroad by resident househ. 09 34 -03 -41 -0,0 07 0,9 5,4 5,0 4,6
- Direct purchases by non-residents. . . . . . 2,2 15 29 25 30 29 3,3 3,9 3,1 3,5

Final consumption exp. of NPISHs 4). . . . . . 30 32 28 3.1 3,0 27 2,3 3,2 4,3 5,1

Final consumption exp. of general government . 3,9 3,0 27 29 28 3,0 2,2 3,3 4.3 5,2
Final consumption exp. of central government. 39 29 26 25 26 3,0 2,1 3,5 4,3 4,8

Central government, civilian . . . .. ... .. 4,4 2,8 2,7 27 27 28 2,4 3,5 4,3 5,0
Central government, defence . . .. ... .. 25 33 22 19 23 35 1,3 35 41 43
Final consumption exp. of local government. . 40 31 28 32 30 30 22 32 43 55
Gross fixed capital formation . . . ... ... .. 38 26 25 13 24 38 24 48 42 31
Petroleum activites. . . . . ... ... .. ... 35 33 57 39 55 73 6,1 64 45 2,8
Oceantransport. . . .. ... .......... -3,2 1,8 84 85 6,7 14,2 5,5 7,4 0,0 -87
Mainland-Norway . . . . ... ... ....... 41 24 1,1 0,0 1,1 2,0 1,1 38 4.1 3,5
Mainland-Norway excl. general government . 42 24 10 -01 10 20 09 39 39 32
Manufacturing and mining. . . . . ... ... 36 15 02 -183 07 02 07 23 35 21
Production of othergoods. . . . .. ... .. 4,0 14 -02 -12 04 02 -06 2,4 41 3,6
Dwelling services. . . . ... ......... 70 30 28 18 23 31 37 38 45 49
Otherservices . . . .............. 3,2 2,5 0,7 -0,5 0,7 23 0,1 4.4 3,7 3,1
Generalgovernment . . ... ......... 3,8 2,4 1,4 04 12 18 2,1 3,3 4,6 4.4
Changes in stocks and stat. discrepancies . . . 2,8 08 -15 -25 0,1 -58 439 53 0,7 11,8
Gross capital formation . . .. .. ... ... .. 3,1 24 21 0,8 23 3,2 21 4,7 3,8 3,6
Final domestic use of goods and services. . . . 29 20 24 25 27 26 20 32 33 34
Final demand from Mainland-Norway 2). . . . . 3,1 20 23 25 25 23 1,7 29 33 33
Final demand from general government 3) . . . 39 29 25 26 26 28 21 33 43 51
Totalexports . . ... ............... 1,7 6,7 2,1 6,0 12 36 -17 56 -55 -98
Traditionalgoods . . . . ... .......... 68 -12 05 -12 -18 34 16 32 30 -13
Crude ciland naturalgas. . . . ......... 26 197 21 16,4 21 26 -93 -205 -189 -27,0
Shipsand oil platforms . . . . .. ... ..... 0,0 34 52 35 32 59 91 -16 1,6 -47
Services . .. ... ... -0,3 21 56 18 60 73 69 62 -03 09
Total use of goods and services . . . ... ... 26 34 23 3,6 22 29 0,8 0,4 0,7 -0,6
Totalimports . . .. ................ 0,9 1,2 1,2 -1,0 0,7 43 0,6 3,6 25 -0,3
Traditionalgoods . . . .. ............ 1,1 01 -11 -34 -18 20 -13 25 20 -02
Crudeoil . . . ................... -18 36,4 -99 9,1 -127 -24 -146 -21,7 -17,4 -29,0
Shipsand oil platforms . . . . . ... ... ... 33 38 8,1 56 8,2 10,7 9,6 49 -13 7.1
Services . . ... ... 11 3,3 50 27 44 7.2 5,0 7,2 6,2 1,9
Gross domestic product 1). . . .. ... ... .. 3,1 41 28 5,1 29 26 09 -05 0,0 -0,6
Mainland-Norway (market prices). . . . ... .. 4,3 1,5 28 3,0 28 26 2,8 3,6 4,1 4,2
Petroleum activities and ocean transport . . .. -3,3 17,7 29 146. 32 34 -71 -18,0 -193 -244
Mainland-Norway (basic prices) . ........ 36 18 31 389 33 22 31 26 34 46
Mainland-Norway excl. general government . . 33 13 30 38 32 19 31 25 29 43
Manufacturingand mining . . . ... ... .. 8,3 -0,1 32 13 28 0,6 7,6 6,4 4,9 71
Production of othergoods . . . ... ... .. 29 31 34 6,9 3,7 1,1 2,4 2,6 8,3 4,2
Serviceindustries . . .. ... .. ....... 1,9 14 28 39 33 24 1,8 1,3 1,4 3,5
Generalgovernment . . . . ... ........ 45 34 36 4,2 35 33 3,2 3,1 4,9 6,0
Correctionitems . . . ... ............ 9,6 -0,0 11 33 -0,1 5,6 1.3 114 8,7 1,2

1) Gross domestic product is measured at market prices, while value added by industry is measured at basic prices
2) Defined as total final consumption expenditure plus gross fixed capital formation in Mainland-Norway

3) Defined as final consumption expenditure plus gross fixed capital formation from general government

4) NPISH: Non-profit institutions serving households
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Table A5. Gross domestic product and value added by industry.

At current prices. Million kroner

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3
Gross domestic product1). . .. ... ...... 928745 1020051 1084788 260381 265489 272136 286781 271129 269 151 274602
Agricultureand hunting . . . .. ......... 11794 11930 11 462 2327 25 6122 2987 2188 -210 6139
Forestryandlogging. . . . ... ......... 3370 2634 2303 901 570 197 635 917 571 200
Fishing and fishfarming . . . .. ... ... ... 7 944 7 588 7 896 1 851 1705 2074 2 266 2263 2371 2154
Oil and gas extraction incl. services . . . . . .. 109 647 154 431 161280 42354 38063 39134 41729 33217 29527 25526
Oiland gas extraction . . ............ 106617 150145 155420 40918 36528 37924 40049 31208 27677 24170
Service act. incidental to oil and gas ext.. . . . 3030 4286 5860 1436 1534 1210 1680 2008 1 851 1356
Miningand quarrying. . . . ............ 1856 1886 2052 426 540 532 555 521 578 510
Manufacturing. . . . . ... ... .. .. ... .. 111072 113528 120638 28812 31272 28044 32509 32728 32433 30706
Food products, beverages and tobacco . ... 18218 19 536 20499 5001 5 321 4947 5231 4975 5273 5181
Textiles, wearing apparel, leather. . . . . . . . 2035 2090 1959 503 573 407 476 473 454 378
Wood and wood products . . .. ... ..... 4242 4 408 5578 1255 1378 1360 1585 1485 1394 1279
Pulp, paper and paper products.. . . . .. ... 7 223 5263 4184 1008 1007 979 1191 1206 1215 1262
Publishing, printing, reproduction . . . . .. .. 11898 13420 14211 3499 3468 3433 3811 3740 3659 3551
Refined petroleum products . . . .. ... ... 839 200 883 184 272 210 217 537 422 554
Basicchemicals. . . . ... ........... 7 267 6 445 6743 1554 1729 1721 1739 1827 1805 1575
Chemical and mineral products . . . . ... .. 9703 10 243 10340 2498 2893 2 421 2527 2478 2394 2260 -
Basicmetals. . . ................. 9 858 7 907 7 482 1559 2122 1607 2193 2 345 2 456 1993
Machinery and other equipmentn.e.cc. . . . .. 25430 28 568 31916 7 817 8175 6 981 8942 8 945 8739 8 199
Building of ships, oil platforms and moduls. . . 10 804 11731 12735 2997 3259 3 060 3418 3550 3561 3 496
Furniture and other manufacturing n.e.c.. . . . 3555 3717 4108 937 1074 917 1180 1167 1062 979
Electricity andgassupply . . . . ... ...... 22 905 21048 23384 6779 5315 4 036 7 254 7 311 4978 3413
Construction. . . . ... .............. 31 800 35794 40 893 9311 9912 10252 11418 11100 11366 11826
Service industries excluded general government 384 076 405365 433934 103006 108904 109 074 112951 110397 112462 116554
Wholesale and retailtrade . . . . ... ... .. 87 947 91 553 98556 22836 23984 24036 27700 23964 23968 25483
Hotelsandrestaurants . . . ... ........ 11 263 11876 12918 2 806 3389 3463 3260 3036 3436 3744
Transport via pipelines . . . .. ......... 11 955 14 269 14 823 3835 3603 3422 3962 3747 3454 3197
Watertransport . . . .. ... .......... 19 072 18 379 20119 4553 5649 5245 4672 5179 4632 5 601
Oceantransport . . ... ............ 17 073 16 353 17 801 4061 5024 4602 4115 4600 - 3995 4 865
Inland water and costal transport . . . . . .. 1999 2025 2318 493 626 643 557 579 637 736
Other transport industries . .. ......... 38 335 41774 45315 10432 12151 11998 10733 10927 12237 13114
Post and telecommunications . . . . ... ... 17 675 18 464 19 318 4 600 4787 4 541 5390 4823 4977 4 850
Financial intermediation . . .. ... ... ... 36 823 37 530 37 375 8484 10045 8 892 9 954 9538 10414 9118
Dwellingservices . . . .. ... ......... 63 033 64 827 67078 16469 16679 16884 17047 17139 17297 17450
Business servicesetc. . . . ... ... ..... 50 624 56 686 64251 15226 15847 16378 16800 16967 17951 18359
Personalservices. . . .. ............ 47 349 50 007 54181 13765 12768 14215 13433 15077 14096 15639
Generalgovernment . . . . ... ......... 146 603 157 165 166813 40767 41226 42178 42641 43263 44194 45561
Central government. . . . .. ... ....... 43 37 46 062 48567 11864 12016 12274 12414 12482 12715 13025
Civilian central government. . . . .. ... .. 32 331 34 454 36 447 8 907 9017 9211 9311 9 350 9 549 9780
Defence. . . . .................. 11045 11 608 12121 2957 2998 3063 3103 3133 3167 3245
Local government. . . . . ... ... ...... 103 227 111103 118245 28903 29211 29904 30227 30781 31479 32536
FISM2). ... ... . . . .. . ... ... -29 432 -30 277 -30190 -7419 -7740 -7731 -7300 -7791 -8223 -8234
Value added tax and investmentlevy . ... .. 89 309 96474 102878 23168 25094 26340 28277 25006 26654 27739
Other taxes on products,net . . ... ...... 37 801 42 562 45 159 8973 11632 12630 11924 10371 13199 12769
Statistical discrepancy . . . . ... ........ 0 -76 -3713 -875 -1029 <745  -1065 -363 -749 -263
Mainland-Norway (basic prices) . ........ 692392 726316 776750 186285 190842 194484 205139 202342 201294 209 002
Marketproducers. . . . . ... .......... 607 985 675 306 721985 175765 176084 178660 191477 179727 172932 175303
Non-market producers . . . ... ......... 223082 236063 248669 60769 61448 62983 63469 64179 65338 67287
Education . . .. ......... ... .. .... 39 323 41 897 44216 10793 10863 11173 11388 11504 11798 12223
Healthand socialwork. . . ... ......... 70182 76 197 81591 19954 20628 20827 21500 22069 22705

20 182

1) Gross domestic product is measured at market prices, while value added by industry is measured at basic prices

2) Financial intermediation services indirectly measured
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Table A6. Gross domestic product and value added by industy.
Percentage change in volume from the same period in the previous year

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3

Gross domestic product 1). . . . ... ...... 38 55 34 09 52 28 49 47 14 16
Agricultureand hunting . . ... ......... 4,8 48 -43 -45 354 -33 -71 08 . 24
Forestryandlogging . . . ... .......... 10,6 -14,3 - - - - - 25 -25 -25
Fishingandfishfarming . . . . ... ....... 14,6 4,8 44 -121 174 7.1 96 26 -41 -57
Qil and gas extraction incl. services . . .. ... 9,1 146 1,1 48 30 -53 22 08 -20 -65
Oilandgasextraction . ............. 9,0 14,2 0,9 3,8 22 -48 26 0,7 -22 -67
Service act. incidental to oil and gas ext.. . . . 12,6 28,4 7,7 451 313 -203 -9,1 29 22 07
Miningandquarrying. . . . ... ......... 41 1,8 25 -45 5,8 98 -08 52 -34 -14
Manufacturing. . . . ... ... .. ... ... .. 2,1 2,3 3,1 -33 78 2,8 52 69 -10 20
Food products, beverages and tobacco . . . . 5,4 2,0 0,4 0,1 -0,8 1,0 13 03 -44 -35
Textiles, wearing apparel, leather. . . . . . . . -7,6 14 1,7 -46 143 -72 -85 09 -13,7 -54
Wood andwood products . . . .. ....... 0,9 14 74 -25 3,7 147 14,0 158 62 -3,
Pulp, paper and paper products. . . . .. ... 35 -69 42 47 9,1 4,7 85 56 -21 24
Publishing, printing, reproduction . . . . . . .. 19 21 01 -48 -06 25 25 46 07 -25
Refined petroleum products . . . . ... .. .. -481 105 28 87 66 -14 -17 -84 -155 -73
Basicchemicals. . . ... ... ......... 35 -03 27 -28 156 -35 31 69 63 438
Chemical and mineral products . . . . ... .. 7.4 3.1 30 -32 138 25 -06 06 -110 54
Basicmetals. . . .. ............... -11,8 3,5 3,3 1,4 6,7 0,2 47 27 09 83
Machinery and other equipmentn.ecc. . . . . . 6,3 4,8 54 -2,7 128 4,6 73 119 1,5 39
Building of ships, oil platforms and moduls. . . 5,9 2,6 1,2 -13,0 60 20 123 138 2,0 456
Furniture and other manufacturingn.e.c.. . . . 2,6 25 115 -37 261 147 11,7 231 -3,0 37
Electricity andgassupply . . . ... .. ... .. 94 -149 6,6 -24,9 94 378 274 176 -0,7 3,6
Construction. . . .. ................ 37 56 85 93 77 71 9,8 10,1 40 23
Service industries excluded general government 30 44 42 2,8 5,2 34 53 56 29 33
Wholesale and retailtrade . . . . ... ... .. 2,0 6,8 48 -0,8 8,0 6,5 55 9,1 34 6.2
Hotelsandrestaurants . . . . ... ... .... -0,2 43 5,6 3,5 6,1 7,2 53 37 1,5 3,2
Transport via pipelines . . . . ... ... .... 16,2 194 53 122 67 -25 53 07 02 -53
Watertransport . . . .. ... ... ....... 49 19 45 59 88 36 01 27 -22 -06
Oceantransport . . . . ............. 5,1 1,7 4,2 58 8,9 32 -07 19 -25 -13
Inland water and costal transport . . . . . .. 2,5 3,8 71 6,6 7.9 6,7 70 95 05 46
Other transportindustries . . . ... ... ... 9,0 8,0 6,5 56 12,0 3,6 48 3,7 -15 3,0
Post and telecommunications . . . . ... ... -1,2 2,3 5,6 29 6,6 59 6,9 59 78 9,6
Financial intermediation . . . ... ... . ... 23 -30 -23 -14 .66 -92 92 104 53 -10
Dwellingservices . . . . ... .......... 1,5 1,0 1,0 0,9 1,0 1,0 1.1 1,0 1,0 11
Business servicesetc. . . ... ......... 53 7,7 90 89 74 88 10,7 77 78 57
Personalservices. . . ... ........... 2,8 2,2 3,3 24 35 3,5 39 38 24 21
Generalgovernment . . . . ... ......... 0,7 3,7 2,5 1,6 2,4 2,9 30 29 22 1,9
Central government. . . . .. ... ....... -0,1 2,8 1,9 1,3 1,9 2,1 23 19 10 04
Civilian central government. . . . . ... ... 0,5 3,3 2,4 1,8 2,4 2,6 28 18 11 03
Defence. . . ... ................ -2,0 12 04 -02 04 05 07 23 08 06
Localgovernment. . . . . ... ... ...... 1,0 41 2,7 1,8 2,6 3,3 33 33 26 25
FISM2). .. ... ... ... .. ... .. ... o5 -06 -21 -09 -21 -28 -25 108 6,1 -22
Value added tax and investment levy . . .. .. 4,5 5,8 4,9 2,4 71 53 48 4.8 29 31
Other taxes on products, net . . . .. ... ... 11,8 9,5 23 -32 53 3,6 35 32 16 1,5
Statistical discrepancy . . . . . ... ....... -100,0 . 971 972 -96,9 -97,1 -97,0 38,6 253 245
Mainland-Norway (basic prices) . ........ 25 341 37 02 52 39 56 58 20 27
Market producers. . . ... ... .. ....... 4.7 5,5 3,8 1,0 6,1 2,5 58 58 12 11
Non-marketproducers . . . .. ... ....... 0,9 2,9 2,1 1,5 2,1 2,4 25 24 18 16
Education . . . ... ... .. .. ... ..... 08 32 21 1,1 1,7 26 28 33 35 28
Healthand socialwork. . . . ... ........ 2,0 5,0 34 2,6 3,5 3,7 3,7 3,6 30 32

1) Gross domestic product is measured at market prices, while value added by industry is measured at basic prices
2) Financial intermediation services indirectly measured
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Table A7. Household final consumption expenditure. At current prices. Million kroner

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3

Household final consumption expenditure. . . . 435247 462620 490949 112011 119372 125730 133836 119998 126611 135169
Food, beverages and tobacco. . . . . ... ... 91327 94770 99652 21884 24288 26071 27410 23045 26557 27465
Clothingand footwear . . . . ... ........ 26995 27757 28987 5744 7 223 6735 9285 6 061 7 446 7 651
Housing, water, electr., gas and other fuels . . . 100183 104232 108396 28493 26057 25095 28752 29288 26622 25999
Furnishings, household equipmentetc. . . . . . 28143 29383 31696 6795 6 908 7777 10216 7732 7 547 8 870
Health . . ... ...... ... ... ....... 11155 12075 13101 3067 3 266 3301 3465 3543 3718 3759
Transport . . . .. ... .. ... ... ..., 69068 79053 84230 18622 22534 22719 20355 19878 22868 23982
Leisure, entertainment and culture . . . . . . .. 41565 43689 47107 10892 10083 12838 13294 12183 11125 14545
Education . . . ... ... .. .. ........ 2018 2107 2290 528 492 620 650 565 520 687
Hotels, cafes and restaurants. . . . . ... ... 25134 26765 28973 6 047 7 309 8 647 6 969 6 508 7 963 9 391
Miscellaneous goods and services . . . . . ... 36629 38531 40960 9358 10189 10222 11191 10182 10932 11031
Direct purchases abroad by resident househ.. . 18004 19479 21359 3758 4948 7479 5174 4215 5340 8121
- Direct purchases by non-residents . . . . . .. -14974 -15221 -15802 -3177 -3926 -5774 -2925 -3201 -4 027 -6333
Goods . . ... 246431 262815 279573 62460 67225 69282 80607 66592 71714 75103
Services . . . ... ... 185786 195547 205819 48970 51125 54743 50981 52392 53584 58278
Services,dwellings . . . ... ... ....... 81528 83896 86966 21244 21685 21851 22187 22142 22432 22646
Otherservices. . . . ... ............ 104258 111650 118853 27727 29441 32892 28794 30250 31153 35632

Table A8. Household final consumption expenditure.
Percentage change in volume from the same period in the previous year

98:3

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2

Household final consumption expenditure . . . . 3,6 49 36 09 55 40 38 47 35
Food, beverages and tobacco. . . . ... .... 1,5 19 09 10 -06 31 16 -03 34
Clothingandfootwear . . . .. .......... 0,8 6,4 47 10 93 43 55 96 47
Housing, water, electr., gas and other fuels . . . 1,2 14 09 -08 13 05 26 27 12
Furnishings, household equipmentetc. . . . . . 5,0 3,3 72 05 135 7,7 7,6 13,5 8,7
Health . . ... ... ... ... .. ........ 25 42 63 39 80 64 6,7 77 54
Transport . . ... ... ... ... ... ... 37 145 31 13 96 15 -02 32 -04
Leisure, entertainmentand culture . . . . . . .. 7,2 5,0 6,1 -02 104 69 79 10,5 83
Education . . . ... ... ... ... .. ..... 22 02 52 19 58 57 69 34 14
Hotels, cafes and restaurants. . . . ... .... 7.8 4.3 56 57 40 69 52 27 51
Miscellaneous goods and services . . . . . . .. 6,9 3,1 54 40 61 59 55 53 6,0
Direct purchases abroad by resident househ. . . 0,7 47 100 84 125 83 114 64 28
- Direct purchases by non-residents . . . . . .. -6,9 0,1 09 30 10 12 46 -30 -06
Goods . ... ... e 3,3 6,2 36 -10 63 45 41 55 47
Services . . .. ... e 34 29 28 25 35 25 26 31 16
Services, dwellings . . . . ... ... ...... i6 08 09 09 09 06 11 10 07

Otherservices. . . . .. ............. 4,8 4,5 42 37 55 37 39 46 23

5,0

-0,9
15,6
2,4
13,4
6,5
3.9
11,7
7,5
3,6
7,0
3,8
6,0

6,4
3,4
1,3
4,8
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Table A9. Gross fixed capital formation by type of capital goods and by industry.
At current prices. Million kroner

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3

Gross fixed capital formation . . . . .. ... .. 192518 216502 249931 54414 62134 62632 70750 63275 67 144 68547
Buildings and structures . . . . .. ... ... .. 78385 87705 98595 21715 23318 24661 28902 24684 24677 24432
Oil exploration, drilling, pipelines . . . . ... .. 17816 20354 28045 5372 7079 7593 8001 7580 8699 8686
Oil platformsetc. . . .. .............. 26029 27456 31783 7218 9438 7194 7933 8038 10315 10796
Shipsandboats. . . . ... ............ 5342 7518 12808 3640 2938 3639 2591 4488 2155 2583
Other transport equipment. . . . . ... ... .. 17283 22738 23691 5066 6013 5885 6727 5163 6095 5706
Machinery and equipment. . . . . ... ... .. 47663 50732 55009 11404 13349 13659 16597 13322 15202 16344
Agricultureand hunting . . ... ......... 5590 5 852 5917 982 1805 1714 1416 999 1810 1719
Forestryandlogging . . ... ........... 550 559 564 140 140 140 143 144 146 145
Fishingand fishfarming . . . . ... ....... 1099 715 853 258 195 231 169 213 177 153
Oil and gas extraction, incl. services . . . . . . . 41853 44299 53214 11700 14666 12524 14324 14391 18235 18698
Oilandgas extraction . . ............ 41804 41431 53777 11527 15139 12842 14269 14391 18136 18684
Service act. incidental to oil and gas ext.. . . . 49 2 868 -563 173 -473 -318 55 - 99 14
Miningand quarrying. . . . . ... ........ 379 353 261 31 69 68 92 37 82 67
Manufacturing. . . .. ... ... L L. 15316 17078 18321 3310 4759 4374 5879 3710 4887 5746
Food products, beverages and tobacco . . . . 2713 2663 3162 600 788 805 970 647 777 1053
Textiles, wearing apparel, leather. . . . . . .. 222 237 276 66 61 63 85 35 7 46
Wood and wood products . . . .. ....... 756 1161 833 247 196 207 184 85 143 159
Pulp, paper and paper products. . . . ... .. 1482 1152 1473 179 381 366 547 307 557 496
Publishing, printing, reproduction . . . . . . .. 1267 1409 2009 309 630 395 674 575 564 839
Refined petroleum products . . . .. ... ... 477 351 455 30 69 220 136 101 135 81
Basicchemicals. . . ... ............ 2538 2090 1273 342 319 257 354 173 265 543
Chemical and mineral products . . . . ... .. 1431 1964 2185 366 537 548 733 517 521 496
Basicmetals. . .. ................ 1125 2493 2 866 559 910 576 821 406 575 457
Machinery and other equipmentn.e.c. . . . . . 2257 2 362 2513 421 545 622 926 562 862 1076
Building of ships, oil platforms and moduls. . . 687 742 839 131 209 187 313 208 263 345
Furniture and other manufacturing n.e.c.. . . . 361 454 437 60 114 127 136 94 151 155
Electricityandgassupply . . . . ... ... ... 5106 4817 4 682 630 1216 1336 1501 830 1284 1397
Construction. . . .. ................ 937 995 1129 256 288 281 305 296 308 296
Service industries excl.general government. . . 91805 110096 128936 28 643 30452 33456 36385 33049 31069 31718
Wholesale and retailtrade . . . . .. ... ... 18388 21344 22887 5135 5613 5580 6559 5998 6202 5891
Hotelsand restaurants . . . . . . ... .. ... 1792 1895 2344 465 493 687 699 617 625 614
Transport via pipelines . . . . .. ........ 6 087 5992 8168 1098 2128 2588 2354 2008 2113 2548
Watertranstort. . . ... ... .......... 4 406 6929 12257 3515 2829 3504 2409 4396 2031 2439
Oceantransport . . . . ... .......... 3733 6222 11168 3172 2583 3220 2193 3984 1836 2256
Inland water and costal transport . . . . . .. 673 707 1088 343 246 284 216 412 195 183
Other transportindustries . . .. ... ... .. 10223 18568 21794 4562 4858 5452 6923 4364 4693 4589
Post and telecommunications . . . . . ... .. 6 626 7202 7955 1326 1463 2086 3081 1427 1590 2246
Financial intermediation . . . ... ... .. .. 4510 5609 6312 1476 1518 1582 1736 1775 1529 1470
Dwellingservices . . . . ... .......... 26461 26921 30151 6922 7331 7742 8156 7760 7677 7532
Business servicesetc. . . . ... ... ... .. 7 159 8927 9819 2302 2480 2442 2595 2596 2706 2498
Personalservices. . . . ... .......... 6 153 6710 7249 1841 1740 1794 1874 2109 1905 1890
Generalgovernment . . . . ... ......... 29883 31738 36053 8465 8544 8508 10537 9605 9147 8608
Central government. . . . ... ......... 13982 14934 15104 3350 3274 3661 4820 4500 4206 3354
Civilian central government. . . . . ... ... 10228 10710 10983 2429 2391 2750 3414 3572 3344 2653
Defence. . . ... ................ 3754 4224 4121 921 883 911 1406 928 862 701
Localgovernment. . . . ... ... ....... 15901 16804 20949 5115 5270 4847 5717 5105 4941 5254
Mainland-Norway. . . . ... ... ........ 140845 159990 177380 38445 42757 44300 51879 42891 44960 45045
Education . . . ....... .. ... ... ..., 5269 5884 8562 2670 2705 1557 1630 2276 1816 1147

Health and socialwork. . . . . ... ....... 6 626 7 471 8587 1923 1923 2125 2615 1999 2113 2370
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Table A10. Gross fixed capital formation by type of capital goods and by industry.
Percentage change in volume from the same period in the previous year

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3

Gross fixed capital formation . . . .. ... .. 3,4 96 126 136 185 128 7,0 11,0 37 6,1
Buildings and structures . . . . ... ... ... 13,2 86 92 3,5 90 10,6 13,1 94 11 57
Qil exploration, drilling, pipelines . . . ... .. -203 10,0 275 235 340 182 347 298 158 10,1
Oil platformsetc. . . . .............. -4,9 23 115 40,6 403 9,2 -21,6 6,2 50 444
Shipsandboats. . . . .............. -17,7 38,2 573 111,3 108,7 66,1 -85 15,0 -26,7 -22,2
Other transport equipment. . . . . ... .. .. 69 255 34 -26 1,6 8,0 6,5 91 -26 -68
Machinery and equipment. . . . ... .. ... 7,3 6,3 10,7 98 151 10,1 8,4 16,2 10,1 173
Agricultureand hunting . . . . ... ... ... 16,2 3,2 1,0 2,4 0,2 0,6 1,4 -0,7 -3,6 -3,3
Forestryandlogging. . . .. ... ....... 52 -03 - - - - - 0,1 -00 -0,0
Fishing and fish farming . . . . . ... ... .. 451 -349 215 435 68,1 63 -87 -179 -139 -369
Oil and gas extraction, incl. services . . . . . . -9,9 23 134 290 304 116 -74 15,1 18,9 457
Oilandgas extraction . . ... ........ 111 42 226 23,7 332 150 18,7 16,9 142 415
Service act. incidental to oil and gas ext.. . . . . . . . 2424 . -98,3 -100,0 . .
Miningand quarrying. . . .. .......... 38,2 -9,0 -259 -54,4 8,1 -427 -71 133 159 -6,4
Manufacturing. . . .. ... ... ... ... .. 34,7 9,9 70 -11 178 -0,7 105 96 -0,8 287
Food products, beverages and tobacco . . . . -33 -36 18,1 131 358 273 3,6 50 -55 278
Textiles, wearing apparel, leather. . . . . . . 8,0 56 173 39,2 26,1 -48 17,0 -46,7 142 -274
Wood and wood products . . . ... ... .. -40 525 -275 56,7 -255 -56,6 -28,0 -66,8 -30,3 -252
Pulp, paper and paper products. . . . .. .. 1294 -236 26,2 -386 40,1 66,1 449 65,0 443 359
Publishing, printing, reproduction . . . . . .. 24,2 97 414 53 92,7 18,7 448 812 -13,8 1109
Refined petroleum products . . . . .. .. .. 76,0 -288 31,0 646 422 1379 13,5 2325 91,7 -62,1
Basicchemicals. . . ... ........... 220,2 -18,6 -384 -33,8 -39,8 -52,0 -26,3 -49,0 -19,7 1044
Chemical and mineral products . . . . . . .. 14,7 349 108 -72 248 10,9 12,6 36,8 -64 -116
Basicmetals. . . ... ... .. ........ 202 1172 142 76,5 532 -9,7 -151 -289 -39,2 -250
Machinery and other equipment n.e.c. . . . . 36,4 3,9 6,9 -134 -34 0,1 37,0 31,5 519 68,6
Building of ships, oil platforms and moduls. . . -4,1 64 133 -134 -10,7 16,7 62,0 55,0 20,8 80,7
Furniture and other manufacturingn.ec.. ... 252 244 -30 -195 -139 58 106 543 268 17,7
Electricity andgassupply . . . ... ...... 6,1 -6,7 -2,3 -257 63 129 -7,2 29,6 1,4 1,3
Construction. . . . ................ 23,4 33 137 11,9 109 16,2 157 94 25 1,3
Service industries excl.general government. . . 49 16,9 148 94 148 18,7 159 10,2 -15 74
Wholesale and retailtrade . . . . .. .. ... 134 132 7,2 1,9 10,7 80 82 11,9 6,2 1,6
Hotelsandrestaurants . . . . . ... ... .. 11,0 31 223 -6,0 1,6 41,4 56,7 26,7 20,8 -13,7
Transportvia pipelines . . . . .. ....... -33,3 35 306 -125 296 31,3 725 75,4 -4,2 -4,5
Watertranstort. . . . .. ... ... ...... 242 542 63,1 1247 116,21 753 -9,2 16,5 -28,2 -23,6
Oceantransport . . . . ............ -26,2 63,8 656 1350 1206 775 -93 16,9 -28,9 -23,2
Inland water and costal transport . . . . .. -10,1 14 412 592 772 535 -7,7 129 -19,8 -27,5
Other transport industries . . . . ... .. .. 21,0 76,1 157 -49 -19 33,0 399 94 -62 -17,4
Post and telecommunications . . . . ... .. 6,1 76 116 12,7 10,2 114 12,0 6,0 4,8 4,8
Financial intermediation . . . ... ... .. . 30,4 212 10,6 88 122 10,7 10,8 151 -39 -115
Dwellingservices . . . . ... ......... 9,1 -1,2 9,0 6,0 12,5 9,1 8,5 80 02 -73
Business servicesetc. . .. ... ....... 144 21,3 9,4 8,1 10,9 82 10,4 7,9 48 -1,8
Personalservices. . . ... .......... 1,8 6,9 7,3 6,4 8,4 6,4 8,2 11,0 4.9 1,4
Generalgovernment . . . . .. ......... 3,5 37 121 241 219 5,6 2,1 9,8 2,3 -3,1
Central government. . . . .. ... ...... 0,6 44 -0,3 -0,3 -0,9 -0,0 -0,2 29,7 23,0 -121
Civilian central government. . . . . ... .. -0,2 2,3 0,6 -0,3 0,3 0,1 1,9 418 335 -83
Defence. . . . ... .............. 28 102 -26 -0,3 -3,8 -0,4 -48 -1,2 47 -233
Localgovernment. . . . ... ... ...... 6,2 32 231 478 421 103 4.1 -3,2 -10,5 3,7
Mainland-Norway. . . . . ... ... ...... 123 11,0 9,7 6,5 11,8 9,7 10,4 7,5 1,1 17
Education . . . . ... ... . ... . ... ... 4,5 93 453 1111 1020 10,0 -13,8 -16,6 -350 -28,7
Health and socialwork. . . . . ... ... ... 78 108 138 146 135 136 135 14 586 7,5




NATIONAL ACCOUNTS FOR NORWAY

10*

Table A11. Exports of goods and services. At current prices. Million kroner

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3

Totalexports . . . ................. 353426 414266 447582 108757 109975 114189 114660 109783 102317 100290
Goods . . ... .. 267234 321705 343715 85160 84068 85026 89460 83761 75899 71278
Crude oiland naturalgas. . . . ......... 113231 156688 163674 42598 38947 40220 41909 34287 31048 27268
Ships,new. . . . ...... .. ... .. ..., 4138 4 257 5267 1513 1307 1121 1326 2727 1563 1202
Ships,second-hand. . . . ... ......... 5791 3765 4126 1627 831 723 945 339 887 309
Oil platforms and modules, new. . . . . .. .. 63 59 231 22 5 195 9 18 37 10
Oil platforms, second-hand . . .. ... .... 491 956 1005 9 558 412 26 25 40 35
Direct exports related to petroleum act.. . . . . 96 126 132 36 34 31 31 29 36 41
Othergoods . . .. ................ 143424 155854 169280 39355 42386 42324 45214 46336 42288 42413
Agriculture, forestry and fishing . . . . .. .. 6 767 7 035 7711 1863 1888 1779 2181 2203 2100 2191
Miningand quarrying . . . . ... ....... 2271 2342 2284 479 617 595 593 561 591 560
Manufacturing products. . . . . ... ... .. 133142 145489 158673 36965 39791 39698 42218 43498 39535 39509
Food products, beverages and tobacco. . . 17164 19528 21437 4989 4771 5008 6 669 6 160 5295 5288
Textiles, wearing apparel, leather . . . . . . 2138 2207 2 351 550 594 575 632 596 593 611
Woodproducts . . ... ............ 3003 2 864 2923 717 795 699 712 657 689 672
Pulp, paper and paper products . . . .. .. 12864 11593 10811 2 556 2683 2748 2824 3041 2972 3012
Printing and publishing . . . ... ... ... 378 559 493 118 121 119 135 147 131 157
Refined petroleum products. . . . . ... .. 12996 17147 20637 5474 4 888 5385 4 890 4833 3055 3136
Basicchemicals . . .............. 12019 12107 12963 2939 3450 3336 3238 3762 3433 3400
Chemical and mineral products. . . . . ... 8 923 9597 10627 2392 2709 2789 2737 2 691 2860 2888
Basicmetals . ... .............. 29798 30756 33792 7 591 8 626 8 808 8767 9 657 8737 8 607
Machinery and other equipmentn.ec.. . .. 31065 35975 39121 8823 10295 9402 10600 11051 10891 10845
Furniture and other manufacturing products 2794 3156 3518 816 859 829 1014 903 879 893
Electricity . . . . . ... ............. 1244 988 612 48 90 252 222 74 62 153
Services. . ... ... .. ... . 86192 92561 103867 23597 25907 29163 25200 26022 26418 29012
Gross receipts, shipping . . . ... ....... 45204 46641 52787 12165 13759 13688 13175 13479 13079 13348
Petroleum activities, various services. . . . . . 576 714 752 186 188 185 193 192 184 168
Oildrillingetc. . . . .. .............. 1405 1543 1925 429 451 534 511 518 578 248
Pipelinetransport . . . . ... .......... 2245 3424 3987 1076 890 848 1173 1076 890 848
Travel. . . .. ... 14974 15221 15802 3177 3926 5774 2925 3201 4 027 6 333
Otherservices. . . ... ............. 21788 25018 28614 6 564 6 693 8134 7 223 7 556 7 660 8 067
Transport, post and telecommunication. . . . 7714 8 675 8 781 1895 2063 2940 1883 2179 2448 3 066
Financial and business services . . . . . . .. 10590 12836 15694 3693 3550 4237 4214 4374 4155 3996
Servicesn.ecc.. .. ... ............ 3484 3507 4139 976 1080 957 1126 1003 1057 1005
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Table A12. Exports of goods and services.
Percentage change in volume from the same period in the previous year

1995 1996 1997 97:1 972 97:3 97:4 981 98:2 983

Totalexports . . . ... .............. 43 98 5,8 3,3 9,9 6,8 3,4 70 -15 -27
Goods . . ... ... e 6,3 11,3 5,6 23 10,5 6,3 3,8 79 -2,7 -341
Crude oiland naturalgas. . . .. ........ 9,2 156 2,3 5,8 39 -20 1,9 13 17 74
Ships,new. . . . ................. -10,5 2,0 22,8 136,7 45 820 -261 757 14,7 52
Ships, second-hand. . . . ... ......... 140 -39,5 -3,7 -50 31 -100 -1,8 -809 142 -449
Oil platforms and modules, new. . . . . . . .. 448,7 -9,0 2754 936 -59,8 650,1 -21,0 -21,2 603,5 -95,1
Oil platforms, second-hand . . . .. ... ... -44.0 94,7 51 -97,4 2244 7766 -934 1778 -92,8 -91,5
Direct exports related to petroleum act.. . . . . 525 257 -44 413 288 95 -414 -276 0,2 28,2
Othergoods . . . . ................ 45 10,0 80 -14 155 112 7,7 140 -31 1,5
Agriculture, forestry and fishing . . . .. ... 14,5 14,2 70 104 79 -49 146 182 -3,8 150
Miningand quarrying . . ... ......... 23 23 -21 -201 6,6 47 2,7 18 -132 -52
Manufacturing products. . . . . ... ... .. 36 10,5 84 -08 162 121 70 140 -29 08
Food products, beverages and tobacco . . . 2,7 11,8 6,7 -40 13,0 19 16,7 125 32 -56
Textiles, wearing apparel, leather . . . . . . -3,9 1,9 10,6 14 152 123 138 116 8,0 4,2
Woodproducts . . .. ... .......... -4,3 1,0 -32 3,5 34 -85 -108 -104 -112 -14
Pulp, paper and paper products . . . . ... 4,6 3,6 64 -19 10,6 59 115 115 0,2 -0,8
Printing and publishing . . . .. ... .... -159 56,6 -184 -240 -254 -145 -65 -0,7 -59 247
Refined petroleum products. . . . ... ... -0,3 99 12,5 93 198 173 4,4 8,0 -250 -21,9
Basicchemicals . . .. ............ 00 65 48 9,0 245 1,9 55 22,8 08 94
Chemical and mineral products. . . .. ... 86 86 147 91 253 108 144 55 58 93
Basicmetals . . ................ -4,7 13,2 9,8 45 156 17,2 30 129 -25 1,3
Machinery and other equipmentn.e.c.. . . . 15,2 13,3 80 -75 158 211 5,1 22,7 09 79
Furniture and other manufacturing products 81 11,0 8,1 6,2 16,8 4,2 6,1 35 33 76
Electricity . . . . ... .. ... ...... 80,6 -499 -248 -886 -496 90,0 2729 123 -129 46,1
Services . . ... ... e -1,3 52 6,3 6,7 7.9 8,4 21 3,9 22 -14
Gross receipts, shipping . . . . . ........ 3,9 1,7 4,2 5,8 8,9 32 -07 1,9 25 -13
Petroleum activities, various services. . . . . . -12,2 20,6 1,6 1,7 2,5 -1,2 3,5 -0,5 -6,9 -13,2
Oildrillingetc. . . . .. .............. 233 24 7.4 97 11,6 6,8 26 -06 143 -57,0
Pipelinetransport . . . . ... .......... 20,1 49,1 19,1 433 249 24 118 6,7 130 22
Travel. . . ... ... ... ... .. ... -69 0,1 09 -30 1,0 1,2 46 30 -06 6,0
Otherservices. . ... .............. 78 11,1 119 9,1 8,1 26,1 45 10,6 114 -40
Transport, post and telecommunication. . . . 47 84 00 -03 -86 264 -178 129 157 -02
Financial and business services . . . . . . .. 6,7 168 19,0 192 133 295 139 118 13,7 -8,0

Servicesne.c................... 290 -01 153 -50 344 123 241 1,7 -38 1,3
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Table A13. Imports of goods and services. At current prices. Million kroner

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3

Totalimports . . .. ... ............. 297 654 326487 371024 82019 93518 96268 99219 98509 98525 100934
Goods . .. ... 216 899 242512 267423 61212 67950 66199 72062 73638 70938 69648
Ships. . . ... ... . 6 324 6325 14041 5388 2818 3784 2051 4044 1860 1925
Oil platforms and modules . . . . ... ... .. 359 3648 2241 36 1846 305 54 1617 116 92
Direct imports related to petroleum activities. . 6 237 7 683 9729 1981 2482 2369 2897 2562 2733 2195
Othergoods . . .. ................ 203979 224856 241412 53807 60804 59741 67060 65415 66229 65436
Agriculture, forestry and fishing . . . . .. .. 7 890 8 088 8323 1935 2321 1828 2239 2880 2170 2010
Crudeoil .. ................... 1121 1445 1517 436 322 413 346 457 292 320
Miningandquarrying . . . . ... ....... 2 802 2 906 3397 728 881 923 865 984 905 806
Manufacturing products. . . . ... ... ... 191918 209072 226855 49921 57032 56514 63388 60763 62594 62218
Food products, beverages and tobacco . . . 8 928 9493 10669 2228 2596 2966 2879 2745 2950 3 408
Textiles, wearing apparel, leather . . . . . . 15201 15344 16738 4159 3473 5129 3977 4831 3585 5491
Woodproducts . . .. ............. 3883 4104 4869 1007 1286 1225 1351 1307 1372 1278
Pulp, paper and paper products . . . .. .. 6 469 6 370 6487 1532 1614 1588 1753 1697 1616 1614
Printing and publishing . . . . ... ... .. 2799 3 386 3706 823 842 966 1075 984 886 1016
Refined petroleum products. . . . ... ... 8750 10160 11743 2681 2824 2969 3269 2523 2472 2 559
Basicchemicals . ... ............ 9 449 9 070 9621 2166 2556 2425 2474 2482 2453 2427
Chemical and mineral products. . . . .. .. 20551 21757 23529 5171 6167 5875 6316 6265 6502 6 453
Basicmetals . .. ............... 21043 22701 23925 5439 5641 5656 7189 6628 6603 5915
Machinery and other equipment n.e.c.. . . . 77813 83343 91570 19591 23435 22095 26449 25257 26784 25402
Furniture and other manufacturing products 6 587 7 049 8169 1771 1979 1964 2455 2258 2116 2205
Non-competitive imports. . . . .. ... ... 10445 16295 15829 3353 4619 3656 4201 3786 5255 4 450
Electricity . . . . ................. 248 3345 1320 787 248 63 222 331 268 82
Services. . . ... ... ... ... 80755 83975 103601 20807 25568 30069 27157 24871 27587 31286
Operating costs shipping, excl. bunkers . . .. 18905 19957 24085 5441 5987 6388 6269 6310 6456 6 005
Operating costs oil drilling, excl bunkers . . . . 643 1228 1602 215 394 512 481 572 683 719
Petroleum activities, various services. . . . . . 3963 4140 5685 799 2235 1613 1038 900 820 1239
Travel. . . . ... ... ... ... 26923 29129 31940 5620 7399 11184 7737 6303 7986 12144
Otherservices. . . ... ............. 30321 29521 40289 8732 9553 10372 11632 10786 11642 11179
Transport, post and telecommunication. . . . 3437 2 862 3427 862 799 841 925 963 1026 1007
Financial and business services . . . . . . .. 15125 14220 19386 4391 4645 4749 5601 5401 5220 5317
Servicesne.c.. ... .............. 11759 12439 17476 3479 4109 4782 5106 4422 5396 4 855
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Percentage change in volume from the same period in the previous year
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1995 1996 1997 97:1 972 97:3 97:4 981 982 983

Totalimports . . ... ............... 5,6 83 12,3 84 224 125 7,0 159 2,7 5,2
Goods . ... ... 88 11,2 10,6 78 21,7 105 40 174 31 6,5
Ships. . ... ... ... . -13,2 -55 101,7 1845 290,7 122,5 -25,7 -29,7 -28,6 -39,8
Oil plattormsand modules . . . . . ... .. .. 58,9 8922 -438 10,6 . 383 -985 . -935 -657
Direct imports related to petroleum activities. . 42,1 198 22,1 -1,3 44,7 123 36,1 246 47 -114
Othergoods . . . .. ............... 8,9 9,9 8,6 25 15,0 7,5 95 18,8 6,9 10,0
Agriculture, forestry and fishing . . . ... .. 6,7 33 -28 -144 1514 76 -26 332 -90 103
Crudeoil .. ................... 31,7 55 166 833 446 622 -430 339 97 9,2
Miningandquarrying . . ... ......... 2,1 0,6 86 -16,0 275 176 11,1 457 -20 0,4
Manufacturing products. . . . ... ... ... 9,3 9,1 9,8 1,6 157 98 11,7 193 7,3 10,0
Food products, beverages and tobacco . . . 4,0 4,5 9,2 6,5 125 9,7 7.9 8,9 2,0 6,1
Textiles, wearing apparel, leather . . . . . . 16 -13 57 2,1 14,2 69 09 99 -0,1 4,1
Woodproducts . . . ... ........... 3,2 8,2 18,3 66 285 194 182 252 28 11,7
Pulp, paper and paper products . . . . . .. 59 1,5 9,5 22 140 121 9,9 99 -29 -09
Printing and publishing . . . . ... ... .. 76 126 17,0 58 261 178 19,0 19,0 8,2 2,2
Refined petroleum products. . . . . ... .. 12,8 09 143 10,7 259 3,7 183 92 -48 7.1
Basicchemicals . .. ............. 8,1 2,5 66 -9,1 9,1 85 18,7 170 -05 -53
Chemical and mineral products. . . . . ... 9,8 9,6 7,2 25 11,9 11,2 8,1 16,5 34 8,8
Basicmetals . . ................ 0,8 139 3,3 14 16 -48 139 140 16,1 155
Machinery and other equipmentn.e.c.. . . . 16,6 7,8 148 1,3 205 17,9 18,8 29,2 98 11,6
Furniture and other manufacturing products 6,8 34 155 65 258 16,0 146 19,8 53 9,7
Non-competitive imports. . . . ... .. ... -3,7 48,1 -6,1 44 10,7 -13,1 -20,2 1,5 14,1 2583
Electricity . . . .. ................ -54,5 . -451 489,7 -66,0 -951 -69,2 -59,7 84,0 1177
Services. . ... ... -2,0 o6 175 106 243 175 171 115 1,6 21
Operating costs shipping, excl. bunkers . . . . 8,1 1,7 4,2 5,8 8,9 32 -0,7 19 25 -3
Operating costs oil drilling, excl bunkers . . . . -30,2 858 26,9 -416 331 630 726 1580 675 353
Petroleum activities, various services. . . . . . -41,7 1,5 32,7 27 975 417 -135 8,5 -651 -26,5
Travel. . . .. ... 1,8 47 10,0 84 125 83 11,4 6,4 2,8 3,8
Otherservices. . . . .. ............. -2,0 55 311 194 345 346 356 17,3 16,2 4,8
Transport, post and telecommunication. . .. -11,7 -19,3 17,3 23,9 10,1 3,6 339 88 234 16,0
Financial and business services . . . . . . .. -8,1 94 32,7 29,0 386 34,1 30,0 16,1 8,7 8,8
Servicesn.ecC.. .. ............... 11,0 3,4 325 79 359 433 42,7 209 232 -15
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Table A15. Balance of payments. Summary. At current prices. Million kroner

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3

Totalexports . .. ................. 353426 414266 447582 108757 109975 114189 114660 109783 102317 100290
Goods . ... ...l e 267234 321705 343715 85160 84068 85026 89460 83761 75899 71278
Services . .. ...... ... .. ... ... 86192 92561 103867 23597 25907 29163 25200 26022 26418 29012

Totalimports . . . . ................ 297654 326487 371024 82019 93518 96268 99219 98509 98525 100934
Goods . ............. .. .. ..., 216899 242512 267423 61212 67950 66199 72062 73638 70938 69648
Services . . ... ... ... .. 80755 83975 103601 20807 25568 30069 27157 24871 27587 31286

Balance of goods and services . . . ... .... 55772 87779 76558 26738 16457 17921 15441 11274 3792 -644

Primary income and transfers from abroad . .. 36850 39967 45636 10599 12215 10962 11860 13995 14578 13629
Compensation of employees. . . . .. ... .. 1200 1200 1200 300 300 300 300 300 300 300
Interest. . . .. ... ... .. L ... 21860 23113 28775 6 254 7977 6 797 7747 9488 10170 9192
Dividendsetc. . . . . ............... 1700 2 052 3377 241 1126 1060 950 765 1376 618
Reinvested earnings . . . . ... ... ..... 4003 4478 2984 1377 454 511 642 870 323 1106
Currenttransfers . . .. ... .......... 8 087 9124 9 300 2427 2358 2294 2221 2572 2409 2413

Primary income and transfers to abroad . . . . . 61770 59179 65418 15997 17337 14522 17562 17318 18338 17111,
Compensation of employees. . . . . ... ... 3 201 3443 3910 893 976 1040 1001 1017 1044 985
Interest. . . . ... ... .. .. L .. 24285 22927 28324 7 436 7 946 5 646 7 296 8 084 7 809 7 740
Dividendsetc. . . . ... ............. 8045 11063 10183 2984 4 859 954 1386 4832 6 760 1105
Reinvestedearnings . . . .. ... ....... 5101 2931 3606 340 -932 2300 1898 -1563 -2367 2246
Current transfers from general government . . 7932 7 200 7 474 1318 1569 1635 2952 1710 2122 1402
Othercurrenttransfers . . . . .. ... ..... 13206 11615 11921 3026 2919 2947 3029 3238 2970 3633

Primary income and transfers from abroad, net. -24920 -19212 -19782 -5398 -5122 -3560 -5702 -3323 -3760 -3482

Currentexternal balance. . . . . ... ...... 30852 68567 56776 21340 11335 14361 9739 7 951 32 -4126
Capital transfers,net. . . . .. ... ....... -1 067 -820 -1277 -416 -279 -298 -284 -63 -289 92
Netlending . .. .................. 29785 67747 55499 20924 11056 14063 9455 7 888 -257 -4034
Revaluations,net. . . . ........... ... 7966 -5056 -15080 -6927 -1533 -5786 -834 1318 497 2772

Increase in Norway's netassets . . . ... ... 37751 62691 40419 13997 9523 8277 8 621 9 206 240 -1262
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Table A16. Employed persons, employees by industry and total. 1000

1995 1996 1997 97:1 97:2 97:3 97:4 98:1 98:2 98:3

Totalemployees . . .. .............. 19140 1970,4 2036,0 2009,7 2034,0 2052,1 20474 20663 20855 2096,6
Agricultureandhunting . . ... ... ...... 16,7 171 16,4 16,6 16,4 16,4 16,0 15,8 16,4 16,0
Forestryandlogging . . . ... .......... 3,6 3,5 3,5 3,5 3,5 37 3,5 3,3 3,5 3,5
Fishingand fishfarming . . . .. ... ... ... 8,1 7,9 8,3 8,2 8,4 8,4 8,3 8,0 8,5 8,6
Oil and gas extraction incl. services . . . . . .. 21,2 21,6 22,3 21,9 22,1 22,6 22,4 22,8 23,1 24,0
Oilandgas extraction . ............. 17,2 16,5 16,4 16,3 16,2 16,6 16,4 16,3 16,6 17,0
Service act. incidental to oil and gas ext.. . . . 4,0 51 5,9 5,6 59 6,0 6,1 6,6 6,6 7,0
Miningand quarrying. . . ... .......... 4,5 4,4 4,3 4,2 4,3 4,4 4,2 41 4,2 4,2
Manufacturing. . . . ................ 2913 2974 306,0 3016 3070 3103 3049 3084 310,7 3094
Food products, beverages and tobacco . . . . 53,4 54,5 55,9 55,7 56,0 56,5 55,5 55,7 55,3 54,5
Textiles, wearing apparel, leather. . . . . . .. 8,4 8,3 7,8 7,8 79 7.9 7,7 7,8 7,8 7,6
Wood andwood products . . .. ........ 15,3 15,4 16,2 15,6 16,2 16,5 16,3 16,0 16,2 16,2
Pulp, paper and paper products. . . . ... .. 11,3 11 11,5 11,3 11,6 11,7 11,4 11,4 12,0 12,0
Publishing, printing, reproduction . . . . .. .. 38,5 39,1 40,8 40,5 41,2 41,0 40,6 41,2 41,6 41,0
Refined petroleum products . . . ... ... .. 1,9 1,9 2,1 1,9 2,2 2,3 21 1,8 2,0 2,0
Basicchemicals. . . . .. ............ 9,3 9,6 9,5 9,3 9,5 9,6 9,4 9,4 9,6 9,6
Chemical and mineral products . . . ... ... 20,3 211 21,5 21,3 21,4 22,0 21,3 22,0 21,8 21,8
Basicmetals. . . ................. 16,6 17,0 17,2 16,7 17,3 17,8 16,9 16,7 17,5 17,6
Machinery and other equipmentn.ec. . . . . . 70,8 72,6 75,1 73,8 75,2 76,4 751 76,0 76,1 76,9
Building of ships, oil platforms and moduls. . . 33,0 33,9 34,5 34,2 34,7 34,9 34,4 35,8 36,5 35,8
Furniture and other manufacturing n.e.c.. . . . 12,4 12,9 13,8 13,5 13,8 13,9 141 14,5 14,4 14,3
Electricity andgassupply . . . . ... ...... 19,9 19,8 19,8 19,7 19,9 20,1 19,6 18,4 18,5 18,6
Construction. . . . ................. 83,8 86,9 95,7 91,0 94,5 98,6 98,4 99,5 102,6 1049
Service industries excluded general government 8152 844,3 878,7 867,0 8785 8845 8846 8965 9074 9119
Wholesale and retailtrade . . . . .. ... ... 2694 2848 3016 2984 3023 300,1 3055 309,2 312,8 3092
Hotelsandrestaurants . . . . . ... ...... 54,0 56,4 58,6 56,5 58,6 60,4 58,9 58,3 60,2 61,9
Transport via pipelines . . . . .......... 0,4 0,2 0,2 0,1 0,2 0,2 0,2 0,1 0,2 0,2
Watertransport . . . . ... ... ........ 49,0 48,6 48,7 48,3 48,2 49,7 48,4 48,3 48,7 49,3
Oceantransport . . .. ............. 40,9 40,2 40,2 40,0 39,7 40,9 40,2 40,2 40,2 40,8
Inland water and costal transport . . . . . .. 8,1 8,4 8,5 8,3 8,5 8,8 8,2 81 . 85 8,4
Other transportindustries . . . ... ...... 72,5 74,3 77,1 75,0 77,3 78,5 77,4 77,4 78,4 80,4
Post and telecommunications . . . ... .. .. 50,9 50,4 49,2 50,8 50,0 48,4 47,6 50,5 49,7 50,0
Financial intermediation . . . . ... ...... 50,8 50,3 49,5 49,8 49,5 49,5 49,0 48,8 48,5 48,4
Dwellingservices . . . . ............. 1,2 1,2 1,2 1,3 1,3 1,3 1,0 1,2 1,3 1,3
Business servicesetc. . . ... ... ...... 1121 120,4 131,3 126,6 130,7 133,6 134,3 136,9 1414 145,3
Personalservices. . . . ............. 1548 1578 1614 1602 1604 1628 162,83 1657 166,2 166,1
Generalgovernment . . . . ... ......... 649,9 667,3 681,0 676,0 679,4 683,1 685,4 689,4 690,6 695,4
Centralgovernment. . . . ... ......... 149,9 1521 1525 1526 1522 152,0 153,11 1530 1519 1513
Civilian central government. . . . . ... ... 104,6 106,7 108,8 108,9 108,7 108,4 109,2 109,1 108,9 108,3
Defence. . ... ................. 45,3 45,4 43,7 43,7 43,5 43,6 43,9 43,9 43,0 43,1
Localgovernment. . . . .. ... ........ 500,0 515,2 528,5 523,4 527,2 531,1 532,4 536,4 538,7 544,1
Mainland-Norway . . . . ... ... ... .. ... 18515 1908,3 1973,3 1947,7 19721 19884 1984,6 2003,2 2022,0 20315

Total employees and self-employed . . . . . .. 2105,7 2158,2 2220,3 2188,7 22212 22413 22294 22522 2277,4 2286,5
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Table A17. Employed persons, employees by industry and total.
Percentage change from the same period in the previous year

1995 1996 1997 97:1 972 97:3 974 98:1 982 98:3

Totalemployees . . .. ... ........... 25 29 3,3 39 36 30 28 28 25 2,2
Agricultureand hunting . . . ... ... ..... 0,8 30 45 -23 57 54 -45 -50 -0,1 -27
Forestryandlogging . . . ... .......... 1,1 -0,6 0,0 1,7 -29 1,0 03 -46 -05 -42
Fishingandfishfarming . . . . . ... ... ... 2,7 1,7 4,9 77 7.1 4,0 12 29 19 2,9
Oil and gas extraction incl. services . . ... .. -11 21 3,0 20 29 3,9 32 43 48 6,3
Oilandgas extraction . ... .......... 12 36 -10 -20 1,5 -00 -06 -03 23 27
Service act. incidental to oiland gasext.. . .. -0,5 26,2 16,2 16,1 175 162 151 176 11,8 16,2
Miningand quarrying. . . ... .......... 02 -05 -43 -58 -58 -43 -09 -28 -34 -28
Manufacturing. . . . ... ... ... ... 27 21 29 40 35 26 15 22 12 -03
Food products, beverages and tobacco . . . . 1.3 21 26 63 33 1,1 01 01 -12 -35
Textiles, wearing apparel, leather. . . . . . .. 25 11 59 53 -72 -62 -48 01 -09 -31
Wood and wood products . . . .. ... .... 25 05 52 56 62 47 44 26 -01 -21
Pulp, paper and paper products. . . . ... .. 39 -21 3,5 04 24 1,0 10,9 09 35 3,2
Publishing, printing, reproduction . . . . . . .. 0,9 1,7 44 31 47 48 49 18 10 -0
Refined petroleum products . . . . ... .. .. 40 -0,0 94 106 9,5 8,7 90 -25 -9,1 -10,0
Basicchemicals. . . . ... ........... 25 30 12 -11 16 -09 -13 11 09 0,0
Chemical and mineral products . . . . .. ... 2,5 39 19 49 24 19 14 31 17 -1
Basicmetals. . . ... .............. 14 20 1,3 16 09 1,3 14 03 08 -12
Machinery and other equipmentn.ec. . . . . . 4,6 2,5 3,5 45 44 4,2 1,0 29 11 0,7
Building of ships, oil platforms and moduls. . . 3,8 2,8 1,8 36 34 1,2 -07 47 51 2,9
Furniture and other manufacturing n.e.c.. . . . 64 41 69 83 82 63 49 69 41 3,4
Electricityandgassupply . . . ... ....... 06 -0,1 -0,0 1,7 o1 -08 -09 -67 -71 -78
Construction. . . .. ... ... .......... 6,2 36 10,1 110 98 95 102 94 86 6,3
Service industries excluded general government 2,9 3,6 4.1 54 45 3,3 32 34 33 3,1
Wholesale and retailtrade . . . . ... ..... 53 57 59 73 63 4.1 59 36 35 3,0
Hotelsandrestaurants . . . ... ........ 1,2 4.4 3,9 57 44 2,6 30 33 28 2,5
Transport via pipelines . . . . ... ....... 2,0 -41,7 -16,5 -48,7 2,6 -23,1 26 -83 -83 -69
Watertransport . . . .. ... ... ....... 1,3 1,0 0,2 27 03 01 -16 01 10 -09
Oceantransport . . . .. ............ -19 -18 -0,0 1,8 -0,7 03 -14 05 12 -01
Inland water and costal transport . . . . . .. 1,7 2,9 1,4 73 18 -06 -21 -16 0,1 -46
Other transport industries . . . . ... ... .. 0,5 2,6 3,7 46 46 3,0 26 32 15 2,4
Post and telecommunications . . . .. ... .. 1,7 11 -23 10 15 -45 -42 -06 -07 3,2
Financial intermediation . . . ... ... .. .. o1t 10 -16 -02 -16 -23 -24 -21 -19 -22
Dwellingservices . . . ... ........... 2,6 25 -0,0 7,0 3,0 04 -11,7 -56 -02 -1,0
Business servicesetc. . . .. ... ....... 5,2 7,3 9,1 10,3 10,0 9,3 69 82 8.2 8,8
Personalservices. . . ... ........... 1,7 1,9 2,3 25 23 3,0 14 34 36 2,0
Generalgovernment . . . . .. ... ....... 1,6 2,7 2.1 16 21 2,4 22 20 16 1,8
Centralgovernment. . . . . ... ........ -0,7 1,5 0,2 02 0,2 00 05 03 -02 -05
Civilian central government. . . . .. ... .. 0,7 2,0 1,9 20 19 1,6 22 02 02 -0,1
Defence. . . ... ....... ... ...... -3,7 0,1 -38 -42 -37 -37 -34 06 -12 -12
Localgovernment. . . . ... ... ....... 23 30 26 20 26 3,1 27 25 22 2,5
Mainland-Norway. . . . ... ... e 26 31 34 40 37 31 29 28 25 22

Total employees and self-employed . . . . . .. 2,1 2,5 2,9 2,8 31 2,8 28 29 25 2,0
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