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Economic trends

Following signs of somewhat slower output and demand
growth in 1995, preliminary national accounts figures for
the first quarter of this year indicate that the upturn in the
Norwegian economy continues at an approximately un-
changed pace. On the demand side, the expansion was par-
ticularly fuelled by traditional merchandise exports and
household consumption, while manufacturing was the
mainland industry which exhibited the sharpest growth.

Special supply-side conditions in Norway had a positive in-
fluence on export figures for the first quarter of 1996, but
this does not provide a full explanation for the upswing.
Traditional merchandise exports have also risen sharply,
and on a broad basis, to countries where growth appears to
be moving on an upward trend, such as the US and the
UK. If cyclical developments in the US follow a traditio-
nal pattern, the US economy is likely to generate a further
impetus to growth in the period ahead. The picture is
somewhat bleaker for continental Europe. In a number of
countries the discrepancy between the current budget situa-
tion and the Maastricht treaty's convergence criteria on
government finances points to a continuation of a contrac-
tionary fiscal policy. Short-term interest rates are also now
at such a low level that there is little likelihood of additio-
nal stimulus from monetary policy. The cyclical impetus
from Europe will therefore probably be weaker in the pe-
riod ahead than during the Norwegian upturn in 1993/1994.

Higher growth in household consumption in the first quar-
ter can primarily be ascribed to the vigorous rise in car pur-
chases, spurred by the change in excise duties from the
beginning of the year. Brisk growth in real wages, how-
ever, may contribute to a further rise in private consump-
tion through the year. Several factors have contributed to
higher wage growth between 1995 and 1996, including the
high level of profits in manufacturing industry the last few
years.

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

	1995	 1996	 1997

GDP 	 3.3 	 4.3 	 2.2
Consumption in households and
non-profit organizations 	 2.6 	 3.3 	 2.5
Unemployment rate l) 	4.9	 4.5 	 4.3
Consumer price index 	 2.4 	 1.4 	 2.0

1) Level in per cent.

Improved profits in manufacturing industry are also part of
the reason for continued growth in manufacturing invest-
ment this year, albeit at a more moderate pace than the level
recorded between 1994 and 1995. In addition, a rise in oil
investment and a sharp increase in public sector investment
will contribute to growth in the Norwegian economy this
year.

The current account of the balance of payments has shown
substantial surpluses for several years. A steep growth in
oil and gas exports will contribute to a further improve-
ment in the balance of payments in 1996 as well as relati-
vely high general-government budget surpluses.

Norway has seen a gradual decline in unemployment over
the past few years without visible signs of escalating price
inflation. Even though wage growth will be slightly higher
this year and in 1997 compared with last year, inflation is
still likely to be moderate. This year inflation in Norway
will be noticeably lower both than the average among the
main trading partners and in the EU. In 1997, price infla-
tion in Norway is likely to remain on a par with or lower
than the level abroad. With a continued upturn in the Nor-
wegian economy, however, unemployment towards the
end of 1997 may be reduced to a level where wage forma-
tion will be influenced by conditions in the labour market
to a greater extent than earlier.

1) Excl. oil and ocean transport.
Source: Statistics Norway.



GDP-growth forecasts for Norway's main trading
partners for 1994 - 1997 given on different dates
3.0

2.8 -

2.6'

2.4-

2.2-

2.0-

1.8'

1.6-

1.4-

1.2 	
93.1 • 93.3	 94.1 • 9:4.3	 9Š.1	 9i3	 96.1 I

Economic trends	 Economic Survey 2/96

International economy

Following a cyclical upturn in 1994 and at the beginning of
1995, continental Europe experienced a slowdown last au-
tumn. A lack of domestic growth impulses after exports
were reduced was probably the main reason for this deve-
lopment. In the first quarter of 1996 there were some signs
of improvement, particularly in France, but 1996 is still
likely to be a cyclically sluggish year for continental Euro-
pean countries. This must be viewed against the backgro-
und of high real interest rates and a tight fiscal policy. Cen-
tral bank rates have been reduced to an historically very
low level, and there is little likelihood of further cuts in in-
terest rates. Last year the US avoided a traditional cyclical
trough with a fall in GDP, and moderate growth is expec-
ted this year, while experience from earlier business cycles
indicates that there may be a basis for slightly higher
growth next year. The tight fiscal policy, however, sug-
gests that the expansion will not be particularly robust. In
Japan, there are also clear signs of an improvement in the
economic situation, although it is unlikely that this econo-
my will see a resumption of the high growth rates recorded
in the 1980s, partly because there is now a need for fiscal
policy tightening. The upturn in the US and Japan may con-
tribute to somewhat higher growth in Europe next year.

GDP expanded by 1.9 per cent in Germany in 1995, all of
which took place in the first half of the year. As a result of
a decline in investment and stockbuilding, GDP fell from
the third to fourth quarter. Movements in short-term indica-
tors point to a continued slackening in output in the first
quarter of 1996, partly due to the very cold winter which
hampered activity. Some domestic indicators, however,
point to a slightly more positive trend in the period ahead,
and the depreciation of the Deutsche Mark and output rise
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in non-European countries are also expected to result in
higher export growth. GDP growth will probably be low
this year, but is set to pick up in 1997. Output in France
also fell from the third to fourth quarter of 1995 as a result
of strikes in the public sector. However, preliminary natio-
nal accounts figures for the first quarter of this year show
that economic activity has picked up sharply, and lower
interest rates are expected to generate a further stimulus to
the economy. Even though production in Italy fell in the
fourth quarter of 1995, GDP expanded by 3 per cent from
1994 to 1995. The upturn was primarily fuelled by domes-
tic demand, particularly investment. Private consumption
exhibited a sluggish trend through the first half of 1995 and
national accounts figures show that consumption drifted
down in the last quarter of 1995. The weak real wage deve-
lopment and the high level of unemployment indicate that
consumption is not likely to pick up this year. A relatively
modest rise in GDP is projected for 1996, with possibilities
of slightly higher growth next year. In the UK, GDP grew
by 2.5 per cent in 1995. GDP growth this year may be
slightly lower as a result of a reduced contribution from net
exports in the wake of weaker trends in continental Europe.
Higher growth in private consumption, stimulated by
expected tax reliefs in an election year and in exports to the
US, may contribute to a rise in GDP of more than 3 per
cent next year.

Revised national accounts figures, based on a new method
of calculation, show that GDP in the US expanded by 2.0
per cent in 1995. High growth rates were recorded by ex-
ports and private investment in machinery and equipment.
Preliminary figures for the first quarter of 1996 show that
GDP growth edged up to 2.3 per cent (s.a.a.r.), with dome-

— Fore-	 Fore- – – — Fore- —NE-- Fore-
casts for	 casts for	 casts for	 casts for
1994
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stic demand components making the greatest contribution
to the expansion. GDP growth in the first three months of
this year was relatively buoyant considering the fact that
severe weather, a strike at General Motors and the govern-
ment shutdown curbed the level of activity. Short-term data
for April and May point to continued moderate growth in
the US economy. Our projections indicate that higher
growth in private consumption will be the main driving
force in economic activity in the period ahead. For 1996 as
a whole, GDP is expected to rise by a little less than 2.5 per
cent, while it is assumed that GDP growth may approach 3
per cent in 1997.

In Japan, it appears that the long-awaited recovery started
in the fourth quarter of 1995. For 1995 as a whole, GDP
grew by 0.9 per cent, but the growth rate in the fourth quar-
ter was as high as 3.6 per cent (s.a.a.r.). Growth was prima-
rily spurred by public consumption and investment, a result
of the many economic stimulus packages launched by the
Japanese authorities during the four-year recession. Last
year, however, private investment also advanced after decli-
ning for three years, and private consumption picked up in
the second half of 1995. Short-term data for the first quar-
ter of 1996 indicate that the recovery in the Japanese econo-
my is now becoming more firmly entrenched; for example,
unemployment fell by 0.3 percentage point from its, by
Japanese standards, record level of 3.4 per cent. As the
effect of government measures gradually wanes, private
domestic demand is expected to take over as the main
driving force in the economy. However, net exports will
probably make a positive contribution as a result of the
depreciation of the yen which has taken place since last
autumn. GDP growth is projected to expand by a little less
than 2 per cent in 1996, rising to about 2.5 per cent in 1997.

National accounts figures show that 1995 was a peak year
for Sweden, with GDP growing by 3 per cent. A sharp rise
in exports and private fixed investment made a positive
contribution to growth. As a result of lower activity among
trading partners, export growth is expected to slow this
year accompanied by a slightly lower rise in investment.
With a continued sluggish trend in private consumption,
considerably lower economic activity is thus likely in
1996. The forecasts point to GDP growth of less than 1 per
cent. Based on a projected upswing in major industrial
countries, it appears that the growth rate may edge up to
about 2 per cent in 1997. In Denmark, GDP expanded by
2.6 per cent last year. Growth tapered off through the year,
primarily as a result of the slowdown in the German econo-
my which had a negative impact on Danish exports. Private
consumption has been an important driving force behind
the vigorous growth in Denmark the last two years, but con-
sumption growth is expected to slacken substantially this
year. This must be viewed in connection with lower growth
in household income (particularly interest income) and a
projected rise in the saving ratio. However, wage growth
will probably be slightly higher next year, and an internatio-
nal economic upturn will also have a favourable impact on
exports. All in all, the forecasts point to a rise in GDP of

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

	1995 	 1996 	 1997

USA
GDP
	

2.0 	 2.3 	 2.8
Private consumption deflator 	 2.3 	 2.2 	 2.7
Short term interest rate (level)

	
5.9 	 5.4 	 6.2

General government budget deficit l) 	-1.9	 -1.5 	 -1.3

Japan
GDP
	

0.9 	 1.8 	 2.5
Private consumption deflator 	 -0.4 	 0.4 	 1.3
Short term interest rate (level)

	
1.2 	 0.7 	 1.6

General government budget deficit l) 	-4.3	 -5.4 	 -4.8

Germany
GDP
	

1.9 	 0.8 	 • 	 2.3
Private consumption deflator 	 2.0 	 1.6 	 1.6
Short term interest rate (level)

	
4.5 	 3.3 	 3.7

General government budget deficit l) 	-3.6	 -3.6 	 -3.0

France
GDP
	

2.2 	 1.4 	 2.3
Private consumption deflator 	 1.7 	 2.4 	 2.1
Short term interest rate (level)

	
6.6 	 4.2 	 4.3

General government budget deficit l) 	-5.3	 -4.5 	 -3.6

United Kingdom
GDP
	

2.5 	 2.4 	 3.3
Private consumption deflator 	 3.4 	 2.3 	 2.5
Short term interest rate (level)

	
6.7 	 6.0 	 5.9

General government budget deficit l) 	-5.5	 -4.0 	 -3.4

Italy
GDP
	

3.0 	 1.4 	 2.1
Private consumption deflator 	 5.4 	 4.5 	 4.1
Short term interest rate (level)

	
9.0 	 7.7 	 7.4

General government budget deficit l) 	-7.9	 -6.7 	 -5.9

Sweden
GDP
	

3.0 	 0.9 	 2.0
Private consumption deflator 	 2.9 	 1.6 	 2.1
Short term interest rate (level)

	
8.7 	 7.1 	 6.8

General government budget deficit l) 	-8.1	 -4.9 	 -3.3

Denmark
GDP
	

2.6 	 0.9 	 2.2
Private consumption deflator 	 1.8 	 2.4 	 2.8
Short term interest rate (per cent)

	
8.3 	 7.7 	 7.9

General government budget deficit l) 	-1.5	 -2.1 	 -1.6

The Netherlands
GDP
	

2.4 	 2.0 	 2.6
Private consumption deflator 	 2.0 	 2.5 	 2.2
Short term interest rate (level)

	
4.4 	 3.2 	 3.7

General government budget deficit l) 	-3.5	 -3.2 	 -2.9

Memorandum items:
GDP trading partners 	 2.3 	 1.6 	 2.5
CPI trading partners 	 2.2 	 2.0 	 2.2
ECU interest rate 	 5.9 	 4.4 	 4.6

1) Per cent of GDP
Sources: NIESR and calculations by Statistics Norway. National sources for
Sweden and Denmark.
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less than 1 per cent in 1996 and a little more than 2 per
cent in 1997.

The forecasts indicate that price inflation among Norway's
main trading partners will be about 2 per cent both in 1996
and 1997. In European countries, the low level of activity
and high unemployment is generally contributing to mode-
rate inflation, with the projections for the rise in consumer
prices ranging between 1.5 and 2.5 per cent for most coun-
tries. One exception is Italy where the increase in consu-
mer prices was as high as 5.4 per cent last year, although
the inflation rate in Italy now seems to be edging down.
The forecasts indicate that inflation may be reduced to
about 4 per cent in 1997, but higher wage growth —
following a slower rise in real wages the last two years —
may prevent a further decline in the inflation rate. Inflation
in Sweden was an average 2.9 per cent in 1995, but moved
on a downward trend throughout last year. The VAT rate
was reduced from 21 to 12 per cent from 1 January 1996,
which has resulted in a further drop in the 12-month rise in
prices to less than 2 per cent. The VAT reduction, how-
ever, was more than offset by increases in other indirect
taxes, including a higher property tax, which is expected to
push up consumer price inflation by a quarter of a percent-
age point in both 1996 and 1997. As a result of the low
level of activity in the Swedish economy this year, infla-
tion will nevertheless be about 1 1/2 per cent. In line with
the projected rise in production, the forecasts point to infla-
tion of more than 2 per cent next year. Inflation in the US
still shows few signs of quickening and is expected to be
moderate this year. However, the rate will probably pick up
slightly in 1997 as a result of the projected expansion in
economic activity. Following a period of falling prices in
Japan, the year-on-year rise in prices was 0.3 per cent in
April. Inflation will probably edge up as output gradually
expands.

As a result of lower economic activity in continental
Europe, monetary policy has gradually become less con-
tractionary over the last six months. In Germany, the cen-
tral bank lowered both key rates by half a percentage point
in April this year even though money supply growth far ex-
ceeded the target range. The discount rate is now at an his-
torically low level and no further interest-rate cuts are ex-
pected. In France, the central bank has gradually reduced
official rates since December. The intervention rate was
lowered by altogether 1.2 percentage points in this period.
The reduction in interest rates was possible because
German rates have been lowered and because the franc has
appreciated against the Deutsche Mark. Long-term rates
have also fallen and are now on a par with German rates,
which may indicate that market participants expect mone-
tary union between these countries. In Italy, the central
bank's interest rate has been constant for a long time.
Market rates have nevertheless fallen markedly the past
year; short rates declined by 2 percentage points and long-
term rates fell by almost 3 percentage points. The new
Government in Italy is aiming at a further decline in inter-
est rates and has the goal of rejoining the ERM. The central
bank in Sweden has cut its repo rate a number of times
since the beginning of 1996, most recently to 6.3 per cent
on 4 June. The interest-rate cuts must be viewed in connec-
tion with the bank's inflation target (of 1-3 per cent) and
the substantial decline in the inflation rate since last au-
tumn. In the UK, the base rate has been reduced on four
occasions (each by 0.25 percentage point) over the past six
months and now stands at 5.75 per cent. The reason is pro-
bably that inflation is low and there are no visible signs of
price pressure in the economy. Even though nominal short-
term rates are now very low in Europe, real long-term rates
- which also play an important role in economic develop-
ments - are still at a high level. This is related to very low
price inflation as well as the fact that interest rates are also
influenced by developments in the US capital market.

The US Federal funds rate has been reduced three times
since July last year, most recently to 5.25 per cent in
January 1996. As a result of signs of an upturn in the eco-
nomy, the Federal Reserve is expected to conduct a tighter
monetary policy. Subdued price pressures, however, do not
provide grounds for immediate intervention on the part of
the authorities. Historically, the Federal Reserve has not
changed interest rates just before a presidential election,
and we therefore expect the funds rate to remain at its
current level until after the election in November. Short-
term rates are likely to rise in 1997. In Japan, the economic
slump over the past three years has been met with gradual
reductions in the discount rate, most recently to a record-
low 0.5 per cent in September 1995. The recovery which
now seems to be under way is fragile at the moment, and
the central bank is not expected to tighten policy until the
recovery is more pronounced.

Fiscal policy in Europe is largely focused on satisfying the
convergence criteria set out in the Maastricht treaty, there-
by paving the way for monetary union. With lower econo-
mic activity it now appears to be more difficult than expec-
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ted to satisfy these criteria by the deadline and several
countries have tightened fiscal policy. The Government in
Germany has presented a savings package which contains a
number of proposals to curb public spending. All in all, the
package entails a reduction in expenditure of DM 70 bil-
lion, equivalent to about 2 per cent of GDP. The proposals
call for a gradual rise in the retirement age for women from
60 to 63 years and a reduction of sick pay from 100 per
cent to 80 per cent of basic wages. The package also pre-
supposes zero nominal growth in public sector wages,
which has met with considerable resistance from trade
unions. In France, fiscal policy was tightened as early as
June last year in the form of tax hikes and spending cuts,
equivalent to 0.7 per cent of GDP. The measures were fol-
lowed up in November by a plan to reduce social security
payments. The proposal was modified slightly following
major protests and public-sector strikes. Further tax increa-
ses are not being considered, but the Government plans to
keep government expenditure constant in nominal terms
from 1996 to 1997, which entails a real tightening of 2 per
cent. In Italy, the new administration has a target of redu-
cing the budget deficit to 5.9 per cent of GDP in 1996, but
this may prove difficult to achieve. In Sweden, the authori-
ties have been tightening policy for several years, and this
has contributed to strengthening government finances. The
budget deficit fell by about 3 percentage points last year,
but is still equivalent to 8 per cent of GDP. Further increa-
ses in taxes and user fees, as well as a reduction in transfers
to households, have therefore been proposed, and this is ex-
pected to reduce the deficit to close to 3 per cent of GDP in
1997. It is assumed that the UK is the only country where
fiscal policy will be expansionary in the period ahead. This
must be viewed in connection with the approaching general
election and the country's opt-out protocol, which means
that the UK is not obligated to join EMU.

In the US, fiscal policy is still being tightened, and as a
result of higher than expected tax revenues it now appears
that the Federal budget deficit for this fiscal year will be
about $ 120 billion, the lowest since 1981. Even though
much attention has been focused on the government deficit
in the US, the situation, as shown in the table, is consider-
ably more favourable than for the majority of EU coun-
tries. Japan's budget balance has deteriorated substantially
as a result of the many economic stimulus packages
launched by the authorities during the protracted recession.
As activity gradually picks up, policy is expected to be
tightened and it is likely that VAT will be raised from 3 to
5 per cent in April 1997. Further measures other than those
already planned are probably necessary to prevent Japan's
general-government net debt of about 10 per cent of GDP
from rising dramatically in the long run.
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tion, particularly in North America and Europe. Production
has also been limited by severe weather conditions, not
least in the British sector of the North Sea. As a result, oil
stocks are now lower than the normal average level, and
the price is probably more sensitive to disturbances on the
demand and supply side than usual.

There have been speculations for some time as to what ex-
tent Iraq would be given permission to sell oil on the world
market again, following a boycott of more than five years.
At the beginning of May the UN and Iraq signed an agree-
ment which permits exports of Iraqi oil equivalent to $ 2
billion over a six-month period on the condition that reve-
nues are only used for humanitarian purposes. There is
some uncertainty as to how OPEC will respond to this, but
it is unlikely that the organization will reduce quotas for
other member countries by an amount corresponding to the
rise in production in Iraq. The agreement also appears to
have had a negative influence on oil prices, with prices
falling to about $ 18 p/b after the agreement was signed.

Even though market conditions have been favourable for
oil producers the last six months, IEA's expectations of
market balance in 1996 indicate that the supply of oil from
non-OPEC countries will continue to expand at a faster
pace than global demand. In isolation, this should imply
lower oil prices in the period ahead. The need to rebuild oil
stocks following the high consumption last winter points in
the opposite direction.

Spot price, Brent Blend
Dollar per barrel
23
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The oil market

The price of crude oil has been relatively high so far this
year. In mid-April the spot price of Brent Blend climbed to
$ 22 p/b, the highest level since October 1991. The rise in
prices is primarily ascribable to weather conditions. Cold
weather has contributed to higher than expected consump-

Other commodity markets

Prices of commodities, excluding energy, rose sharply
through 1994, peaked in the summer of 1995 and have
since edged down. According to the HWWA commodity
price index, commodity prices (excluding energy) fell by
4.1 per cent in the 12 months to April 1996. Even though
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Commodity prices on the world market
Dollar based indices. 1975 = 100
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Source: HWWA-Institut fur Wirtschaftsforschung.

the cyclical situation has deteriorated considerably the last
six months, it still appears that commodity prices will
remain fairly constant in the period ahead. This entails a
projected decline in the average price of about 6 per cent
from 1995 to 1996. With the prospect of brisker economic
growth next year, a slight rise in commodity prices is likely
in 1997.

Forest and farm-based industrial commodities posted the
greatest decline in prices, dropping about 20 per cent.
Prices of wood products, for example, have fallen consider-
ably, primarily as a result of low activity in residential con-
struction, particularly in Germany but also in the UK and
France. Over the past year pulp prices have fallen sharply
as a result of a decline in the volume of new orders in
North America and Europe. The price of wool and cotton
also edged down last autumn, and it appears that the slug-
gish trend will continue.

Metal prices have also dropped considerably the past year.
Prices of non-ferrous metals have fallen by a little more
than 6 per cent since April last year. Aluminium and
copper prices accounted for much of the decline, and the
fall in prices must be viewed in connection with sluggish
economic trends in continental Europe. At the beginning of
1996, however, prices of aluminium and copper flattened
out. Whereas prices of tin, zinc and nickel have exhibited a
relatively stable trend the last six months, the price of lead
rose considerably, probably due to higher demand for batte-
ries as a result of the severe winter in Europe and the US.

Steel production reached a record level last year after rising
by 3 per cent from 1994 to 1995. The rise in production
was fuelled by favourable demand conditions, and the
price of steel increased by 10 per cent in the same period.
The market has been weak this past winter, however, both
as a result of the cold weather and the unfavourable econo-
mic situation in Europe, and prices are not expected to rise
as much this year.

Prices of food and beverages have moved up the past year,
primarily as a result of a steep rise in grain prices. The
price of barley has shown the sharpest increase, but prices
of maize, rice and wheat have also risen at a relatively
brisk pace. Grain prices started to rise in the second half of
1995 when it was apparent that the grain harvest would be
poor in important producer countries such as Australia.
Wheat production in the US was adversely affected by a
drought last winter, exerting strong upward pressure on
wheat prices. Structural conditions, such as the scaling
back of agricultural land in Europe and steadily rising de-
mand from developing countries, have also influenced de-
velopments in the grain market. Stocks are now at a very
low level and it will take very little before prices increase
further. In the slightly longer run, however, high prices are
expected to stimulate increased production.
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Norwegian economy

Developments thus far in 1996
According to preliminary figures from the quarterly natio-
nal accounts, GDP expanded by a seasonally adjusted 1.6
per cent from the fourth quarter of 1995 the to first quarter
of this year. Growth from 1994 to 1995 is estimated at 3.3
per cent. Mainland GDP grew by 0.8 per cent in the first
quarter, approximately on a par with growth through last
year. Demand from mainland Norway rose by a seasonally
adjusted 1 per cent from the fourth quarter of 1995 to first
quarter of 1996.

Output growth was particularly fuelled by manufacturing
industry in the first quarter. Following stagnation and signs
of a decline in manufacturing production through 1995,
preliminary figures for the first quarter of 1996 show a sea-
sonally adjusted rise of 2.7 per cent, which is higher than
underlying growth through 1993 and 1994. Production in
other goods-producing industries showed little change in
the first quarter of 1996 after rising markedly in the fourth
quarter of last year. Activity in service industries as a whole
exhibited a relatively sluggish trend in the first quarter.

The growth in manufacturing production must be viewed
in connection with developments in traditional merchan-
dise exports. After moving on a fairly weak trend through
1995, these exports picked up markedly in the first quarter
of 1996, both in value and volume terms, and the positive
trend continued in April. As a result of maintenance work
at the Mongstad refinery towards the end of last year,
exports of refined petroleum products rose sharply from
the fourth quarter of 1996 to first quarter of this year.
Excluding these products, traditional merchandise exports
showed a seasonally adjusted rise of a little less than 8 per

cent. It appears that exports to the US and UK showed a
pronounced rise, which is logical inasmuch as these coun-
tries are now recording the strongest growth among
Norway's main trading partners. Exports to Germany exhi-
bited a weak trend, which also seems reasonable in light of
the marked slowdown there. Prices of traditional export
goods, seasonally adjusted, appear to have edged down
from the fourth quarter of 1996 to first quarter of this year,
following modest changes through the second half of 1995.

Consumption in households and non-profit organizations
("private consumption") also showed a vigorous rise in the
first quarter of this year after exhibiting a sluggish trend in
the fourth quarter of 1995. Developments must be viewed
in connection with changes in car taxes and the temporary
rise in the deposit refund for scrapped cars for this year.
Household purchases of transport equipment rose by near-
ly 40 per cent, seasonally adjusted, between the fourth
quarter of 1995 and first quarter of this year after declining
about 8 per cent in the previous quarter. Seasonally adjus-
ted new car registrations for April and May show a modest
rise from the level in the first quarter. The growth for other
consumption groups was only a seasonally adjusted 0.3 per
cent in the first quarter, or about the same as in the fourth
quarter of 1995.

Preliminary estimates indicate that mainland investment
growth slowed somewhat from the fourth quarter of 1995
to the first quarter of 1996 after declining through last
year. Manufacturing investment, however, showed conti-
nued growth, and the investment intentions survey for the
second quarter of 1996 indicates that this investment will
remain high in the period ahead. General-government in-

Source: Statistics Norway-
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Macroeconomic indicators l)
Growth from previous period unless otherwise noted. Per cent

Seasonally adjusted

1994 	 1995 95.2 	 95.3 	 95.4 	 96.1

2.6
0.2
9.6

13.5
-13.1

3.8
3.8
8.4
4.1
5.1
9.1
3.3
2.7

Demand and output
Consumption in households and non-profit organizations 4.1
General government consumption

	 0.7
Gross fixed investment
	

8.7
- mainland Norway
	 17.2

- petroleum activities 	 -7.3
Final domestic demand from mainland Norway2) 	5.2
Exports
	

8.2
- crude oil and natural gas

	 11.6
- traditional goods
	 13.1

Imports
	 6.9

- traditional goods
	 15.3

Gross domestic product
	

5.0
- mainland Norway
	 4.3

	1.6 	 1.8 	 -0.2 	 1.9

	

0.8 	 0.5 	 0.2 	 0.3

	

6.7 	 0.2 	 3.7 	 -7.0

	

0.4 	 1.0 	 0.9 	 -0.7

	

0.9 	 3.1 	 15.1 	 -19.9

	

1.2 	 1.4 	 0.1 	 1.0

	

-1.7 	 4.2 	 1.4 	 4.8

	

-0.6 	 3.8 	 10.3 	 1.1

	

-5.5 	 5.2 	 -1.0 	 10.5

	

3.7 	 -0.5 	 3.0 	 -0.9

	

3.2 	 1.4 	 0.8 	 5.6

	

0.6 	 2.9 	 0.4 	 1.5

	

0.6 	 2.4 	 -0.2 	 0.8

Labour market»
Man-hours worked
Employed persons
Labour force
Unemployment rate, level

Prices
Consumer price index4)
Export prices, traditional goods
Import prices, traditional goods

0.9 	 1.2 	 0.3 	 0.2 	 1.4 	 0.1
1.2 	 2.1 	 0.5 	 0.7 	 0.9 	 0.8
0.9 	 1.6 	 0.2 	 0.3 	 0.4 	 1.3
5.4 	 4.9 	 5.2 	 4.7 	 4.3 	 4.8

1.4 	 2.6 	 2.7 	 2.3 	 2.2 	 0.9
1.1 	 7.1 	 -1.9 	 0.0 	 -0.4 	 -1.0
0.3 	 0.7 	 -0.1 	 -0.2 	 -0.0 	 -1.4

Balance of payment
Current balance, bill. NKr 	 21.0

Memorandum items (unadjusted, level)
Eurokrone rate (3 month NIBOR)
Average borrowing rate5)
Crude oil price, NKr6)

Importweighted krone exchange rate (1993=100)

5.7
8.3

111.3
101.4

28.4 	 5.1 	 8.5 	 3.8 	 17.5

	

5.4
	

5.5
	

5.3
	

5.2 	 5.1

	

7.8
	

7.8
	

7.7
	

7.6

	

107.8
	

113
	

102
	

106.3 	 119.1

	

99.1
	

99.2
	

98.1
	

99.1 	 99.2

1)Figures for 1994 and 1995 may deviate somewhat from those published in Economic Survey 1 196 due to new information.
2)Consumption in households and non-profit organizations + general government consumption + gross fixed capital formation in mainland Norway.
3)Based on monthly figures, seasonally adjusted.
4) Percentage change from previous year.
5)Households' borrowing rate in private financial institutions
6)Average Norwegian oil production.
Source: Statistics Norway.

vestment also rose, and the school reform will contribute
to further growth through the remainder of the year. Invest-
ment in private services declined considerably in the first
quarter of this year after rising briskly through 1995, and
the decline in housing investment persisted. The develop-
ment in housing investment reflects a downward trend in
the figures for housing starts through 1995. This is proba-
bly related to a shortage of serviced sites as prices of resale
homes continue to rise. The square metre price of existing
homes sold through estate agents in the first quarter of this
year was in real terms a good 5 per cent above the average
for last year. According to Statistics Norway's price statis-
tics, the real price of existing homes increased by about 5
per cent in 1995 following a rise of more than 11 per cent
the previous year. Seasonally adjusted figures from buil-
ding statistics up to end-April 1996 show a stabilization of
housing starts (measured in square metres) at the level
from the fourth quarter of 1995.

Petroleum investment fell markedly in the first quarter of
1996 after declining by 13 per cent at an annual rate from
1994 to 1995. Investment statistics for the second quarter,
however, indicate that petroleum investment will pick up
over the next quarters, and on an annual basis is likely to
show a growth of about 6 per cent.

Inventory investment was approximately unchanged from
the first quarter of 1995 to the first quarter of 1996. In the
national accounts this investment is measured as the differ-
ence between supply and use, i.e. the difference between
production and imports on the one hand and deliveries to
product inputs, exports, consumption and investment on
the other. Inventory investment has risen markedly over
the last three years, which may indicate that the national
accounts figures have overestimated supply or underesti-
mated demand. This does now appear to be the case for
1996, however.
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Traditional merchandise imports (measured in volume)
showed brisk growth in the first quarter of 1996 following
signs of levelling off through 1995. Imports of engineering
goods, which through 1995 rose at a noticeably faster pace
than total traditional merchandise imports, accelerated in
the first quarter. Furthermore, imports of passenger cars
and other motor vehicles surged. Prices of traditional im-
port goods fell moderately from the fourth quarter of 1995
to the first quarter of 1996 (seasonally adjusted), and the
terms of trade for trade in traditional gods thus showed
little change in this period.

According to revised national accounts figures for 1995,
employment rose by 2.1 per cent last year following a

growth of 1.2 per cent the previous year. Figures from
Statistics Norway's labour force survey (LFS) show that
employment continued to rise briskly in the first quarter of
1996. The labour force, which over the past two years has
risen at a noticeably slower pace than employment, also
showed steep growth. According to the LFS, the number
of unemployed, which probably was erratically low in the
fourth quarter of 1995, increased again in the first quarter
of 1996. On a seasonally adjusted basis, about 4.8 per cent
of the labour force was unemployed, about the same level
as in the third quarter of last year. The Directorate of
Labour's figures for the sum of registered unemployed and
persons participating in labour market measures, excluding
rehabilitation, declined in the months to end-May this year
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and are now almost down to the average level for 1990.
The number of new vacancies at employment offices has
so far this year been a good 4 per cent above the level in
the second half of 1995 (seasonally adjusted). The total
number of vacancies has declined by 18 per cent in the
same period, which must be viewed in connection with the
sharp rise in the labour force.

The consumer price index rose by 1.0 per cent in the 12
months to April 1996, and as an average for January-April
the index was 0.9 per cent above the level in the same pe-
riod last year. In the second half of 1995 the year-on-year
rise in prices varied between 2.1 and 2.4 per cent. The dec-
line in the 12-month rise from 1995 to the first four months
of 1996 is partly related to the increase in the VAT rate in
January 1995, while no equivalent change was made this
year. In January last year there was also a pronounced rise
in household electricity prices, while these prices thus far
in 1996 have shown little change. Moreover, the change in
car taxes has resulted in lower car prices, while low prices
for clothing and footwear even following the end of the
normal winter seasonal sales period contributed to curbing
the year-on-year rise in the consumer price index in March
and April as well. The rise in prices is therefore again
noticeably lower in Norway than in the ECU area, and be-
low the average for our main trading partners.

The results of the wage settlement so far indicate that wage
growth will be higher this year than in the previous three
years. The settlement for public sector employees will pro-
bably result in a growth in annual wages of about 4 per
cent. With the same contribution from wage drift as in
1995, the results of the settlements for groups covered by
the Norwegian Federation of Trade Unions and the Con-
federation of Norwegian Business and Industry so far indi-
cate that wage growth for manufacturing workers will be
of the same magnitude. Other groups have also reached
agreements that will result in a higher increase in wages in
1996 than in the previous three years. With noticeably
lower price inflation this year compared with 1995, real
wages are set to show a sharp rise.

Changes in domestic interest rates in 1995 generated a
noticeably weaker impetus to the Norwegian economy
than in 1993 and 1994. Financial institutions' interest rates
generally shadowed the moderate decline in money market
rates through 1995, and at the end of the fourth quarter last
year households' average borrowing rate was a good half a
percentage point lower than at the end of the fourth quarter
of 1994. Since the beginning of 1996 to end-May money
market rates have fallen by a little less than half a percent-
age point, indicating a further reduction in financial institu-
tions' lending and deposit rates from the level in the fourth
quarter of last year. The decline in money market rates
partly reflects developments in European rates and partly
Norges Bank's temporary abandonment of its efforts to
maintain a markedly positive interest-rate differential
against the ECU. Short-term rates in Norway, however, are
still higher than corresponding ECU rates, and so far this
year the Norwegian krone has appreciated by approxemate-

ly 1 1/2 percentage point against the ECU, at the same
time that Norges Bank has purchased foreign exchange
corresponding to more than NKr 20 billion.

The current account of the balance of payments showed a
surplus of a little more than NKr 17 billion in the first quar-
ter, while the surplus for 1995 as a whole is estimated at a
good NKr 28 billion, equivalent to 3.3 per cent of GDP.
The current-account surplus in the first quarter was nearly
NKr 6.5 billion higher than the level in the same period
one year earlier. The improvement is entirely ascribable to
the rise in the value of merchandise exports, particularly
exports of petroleum. The deficit on the interest and trans-
fers balance was at about the same level in the first quarter
of 1996 as in the same period one year earlier.

Outlook for 1996 and 19971

It now appears that growth in the Norwegian economy
may be slightly stronger in 1996 than last year. A pronoun-
ced rise in the level of real wages will probably boost con-
sumption growth to well over 3 per cent. Demand from the
public sector will rise appreciably faster than in 1995, and
petroleum investment will also generate a positive growth
impetus this year. The start of an upswing in the US may
help to push up traditional merchandise exports this year,
and next year Norway's other main trading partners will
probably also record higher growth. On an annual basis,
unemployment will be about 4.5 per cent this year and
slightly lower in 1997. Consumer price inflation will re-
main subdued both in 1996 and 1997, and probably below
the average for our main trading partners. The surplus on
the current account in both 1996 and 1997 will be substan-
tially higher than in 1995.

The projections presented here show a slightly stronger up-
turn in the Norwegian economy than the picture described
in Economic Survey 1/96. Projected growth in mainland
GDP has been revised upwards by 0.7 percentage point.
The upswing in the economy, however, is expected to be
accompanied by somewhat stronger productivity gains,
and the employment situation remains approximately un-
changed. Even though wage growth will be higher than as-
sumed earlier, stronger productivity gains entail that our
forecast for price inflation in 1997 is the same as in Econo-
mic Survey 1/96.

Lower growth abroad, but upswing in Norwegian
exports
The growth projections for Norway's main trading part-
ners in Europe have been revised downwards in recent
months, while growth in the US is rising. Moreover, in the
first quarter there was a sharp rise in Norwegian exports of
manufactured goods to the US and countries outside
Europe (primarily in Asia), but also to the UK. Norwegian

1 The projections are derived from Statistics Norway's macro-
economic model, MODAG.
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exports largely consist of raw materials, including metals,
for which demand usually increases at an early stage of an
international upturn. Developments in Norwegian exports
in the first quarter may be an indication that such an upturn
is now under way. The projections for Norway's traditio-
nal merchandise exports are based on a slightly higher
growth in Norwegian export markets through 1996 and
into 1997. Market growth at an annual rate is estimated at
4.3 per cent in 1996 and 7.0 per cent next year.

Education reform results in higher public sector
investment
Our assumptions concerning fiscal policy are based on the
Revised National Budget (RNB). While the RNB's estima-
te for growth in general-government consumption does not
deviate very much from the estimate in the Final Budget
Bill, it appears that general-government fixed investment
will be substantially higher in 1996 than projected earlier.
According to the RNB, this upward revision is due to the
greater than anticipated need for investment in order to im-
plement the planned school reform (children will start
school at the age of 6 instead of 7). The proposed elimina-
tion of VAT compensation on food from 1 July is incorpo-
rated in the projection, and in isolation is assumed to push
up consumer price inflation by 0.1 per cent on an annual
basis both in 1996 and in 1997.

Higher petroleum investment in 1996
Total petroleum investment is now expected to expand by
a fairly substantial margin in 1996 and at a higher rate than
expected at the beginning of the year. The level of invest-
ment, however, will still be noticeably lower than in 1994.
Even with this sharp rise in total petroleum investment in
1996, the demand impetus for the mainland economy will
not increase substantially because imports will account for

a higher share of petroleum investment. Total petroleum in-
vestment in 1997 is now projected to edge down, and the
share of this investment that is imported will probably con-
tinue to rise.

Both oil and gas production is expected to increase sharply
from 1995 to 1996. In 1997, only gas production will show
any increase of significance. Crude oil prices so far this
year have been higher than in a long time, partly as a result
of exceptionally low temperatures in Europe and the US.
Our projections are based on the assumption that the price
of oil will be NKr 120 p/b in 1996 and NKr 115 in 1997.

Stronger growth in demand
Whereas at the beginning of the year we expected growth
in important demand components in 1996 to be slightly
weaker than in 1995, the situation is now reversed. It appe-
ars that already in 1996 we will record higher growth in tra-
ditional merchandise exports even though GDP projections
for our main export markets have been revised down-
wards. At the same time, public sector demand and petro-
leum investment will rise at a faster pace than assumed ear-
lier. The growth rates for traditional merchandise exports
are expected to rise further in 1997 in line with the expecta-
tion of a new international upswing.

Private consumption will expand at a noticeably faster rate
in 1996 than in 1995. Car purchases in the first few months
of 1996 have risen far more than assumed earlier, and it is
not unlikely that these purchases will show a rise of more
than 30 per cent on an annual basis. The rise in car purcha-
ses probably reflects both indirect tax changes at the begin-
ning of 1996, the temporary increase in the deposit refund
for scrapped cars and the need to replace the stock of cars
at a time when many households are recording a substanti-
al increase in purchasing power. A continued decline in
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Main economic indicators
Percentage change from previous year unless otherwise noted

Accounts
1995

	SN 	 NB 1) 	 MoF2)

	

1996 	 1996 	 1996
	SN 	 NB 1) 	 MoF2)

	

1997 	 1997 	 1997

Demand and output
Consumption in households and
non-profit organizations
General government consumption
Gross fixed investment
-mainland Norway
-petroleum activities
Demand from mainland Norway3)

Change in stocks4)

	2.6	 3.3 	 3 1/4 	 3.5

	

0.2 	 1.7 	 1 1/4 	 1.7

	

9.7 	 6.3 	 5 	 7.3

	

13.5 	 5.3 	 7 	 8.8

	

-13.1 	 6.2 	 0 	 1.3

	

3.8 	 3.3 	 3 1/2

	

1.2 	 0 	 0 	 -0..1.

2.5
1.2
1.9
2.9

-1.1
2.3

0

2 1/2
11/2

1 1/2
2
0
2

2.1
1.1
0.9
1.8

-2.5

35 	 52
3 1/2

Balance of payment
Current balance (bill. NKr) 	 28.4 	 44
Current balance (per cent of GDP) 	 3.1 	 4.5

Exports
- crude oil and natural gas
- traditional goods
Imports
- traditional goods
Gross domestic product
- mainland Norway

Labour market
Persons employed
Unemployment rate (level)

Prices and wages
Wages per man-hour
Consumer price index
Export prices, traditional goods
Import prices, traditional goods

Memorandum items:
Money market rate (level)
Average borrowing rate (level) 5)
Crude oil price NKr (level)6)
International market growth
Importweighted krone exchange rate7)

4.1 	 3 1/4
	

4.4
1.3 	23/4
	

4.4
7.2 	 4 	 • 4.6
4.1 	 3 1/4
	

2.5
3.7 	 4 1/4
	

2.4
2.2 	 2
	

2.3
2.3 	 2
	

2.0

1.0 	 3/4
	

1
4.3 	 4

3.8 	 3 1/2
2.0 	 2
2.5 	 1 3/4
1.6 	 1 3/4

45 	 65 	 57
4.4 	 4

4.8
7.0
115 	 108 	 107
7.0

0

5.4
7.8

105.9
4.9

-2.5

4.5
7.2
120
4.3

-0.5 O

115
7 1/2

1)NB: Forecast according to Norges Bank, Penger og kreditt 1996/1.
2) MoF: Ministry of Finance's foreccasts. Revised national budget 1996.
3)Consumption in households and non-profit organizations + general government consumption + gross fixed capital formation in mailand Norway.
4) Per cent of GDP
5)Households' borrowing rate in private financial institutions.
6)Average, Norwegian oil production.
7) Positive sign implies depreciation.

the rate of inflation thus far in 1996 and wage settlements
which provided higher pay increases than many had expec-
ted will result in higher growth in real income. Private con-
sumption is projected to show more moderate growth in
1997 as a result of slower income growth and a decline in
car purchases from a high level in 1996.

Gross fixed investment in mainland Norway will expand at
a noticeably slower pace in 1996 than in 1995, but the pro-
jections have been revised upwards compared with earlier
estimates. The increase in the projection for general-
government investment alone will contribute 1.5 per cent
to growth in mainland fixed investment. As a result of
higher growth in exports and private consumption, private
enterprises will probably also increase their investment
with the aim of boosting production capacity. The negative

trend in housing investment through 1995 appears to con-
tinue. However, a decline in 1996 is expected to be rever-
sed to a moderate rise next year. Preliminary statistics for
projected manufacturing investment point to growth of a
little more than 10 per cent in 1996 and about 15 per cent
in 1997. Investment growth in private enterprises, exclu-
ding manufacturing, is expected to be slightly lower in
1997. Construction of the Gardermoen airport will gene-
rate a substantial growth impetus to the Norwegian econo-
my in 1996, but this is not likely to be the case next year.

Brisker output growth
The higher growth in private consumption will not result
in a substantial rise in domestic production since imported
cars account for a large share of the upturn. However, the
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Effect of lower unemployment on wages

In the MODAG model's description of wage formation
there is a relationship between hourly wages in manufac-
turing and (among other things) the unemployment rate.
According to this relationship, lower unemployment will
result in higher wages, but it takes several years before
the effects are exhausted. According to the model, a
decline in unemployment will only have marginal effects
on wages, if unemployment is initially high, whereas a
further tightening in the labour market will result in
higher wage increases, if unemployment is low. In order
to illustrate key aspects of wage formation we have made
a partial calculation of the wage relationship for manufac-
turing industry alone. This means that we do not provide
any indication of the total effects of e.g. a policy which
actually results in lower unemployment. This would requi-
re calculations on the full model. The table below shows
the short-term and long-term increases in hourly wages in
manufacturing with a hypothetical reduction of 1 percent-
age point in the unemployment rate, at various levels of
unemployment.

Increase in hourly wages in manufacturing through
a partial reduction in unemployment of one percent-
age point at various unemployment levels. Per cent

Unemployment rate
in per cent
prior to change
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upward revision of the projection for traditional merchan-
dise exports will result in sharply higher growth in manu-
facturing industry's gross output. Higher petroleum invest-
ment in 1996 and 1997 will be accompanied by higher im-
port shares, entailing that demand growth for the mainland
economy will be modest. In the revised national accounts
figures for 1994 and 1995 the contribution to growth from
inventory investment is less than previously estimated, but
still positive. The figures for changes in inventories in the
national accounts capture, in addition to real changes in
inventories, various statistical deviations, and we have no
satisfactory interpretation of movements in the figures for
changes in inventories. Our projections are based on the
same growth in inventories as in 1995 and accordingly
there is no impulse to growth from this "demand" compo-
nent. Mainland GDP is projected to rise by 3.0 per cent in
1996 and 2.3 per cent in 1997. As a result of vigorous
growth in petroleum production in 1996, total GDP is ex-
pected to expand by 4.3 per cent in 1996 and rise at about
the same rate as mainland GDP in 1997.

Decline in unemployment
The buoyant growth in the Norwegian economy has resul-
ted in a substantial rise in employment. As the situation in
the labour market improves, however, a greater number of

people join the labour force. Unemployment has therefore
been reduced by a smaller margin than the increase in em-
ployment alone might imply. Total labour force participa-
tion for women is now higher than ever, while participa-
tion rates for men are still considerably lower than the le-
vel recorded throughout the 1980s. This indicates that
there is a potential for continued high growth in the labour
supply. Our projections for 1996 show a growth in the
labour force of a good 1 per cent, or about 25 000 persons,
falling to 17 000 in 1997, while purely demographic fac-
tors imply an annual rise of 10-15 000.

Even though output growth is expected to be higher than
envisaged earlier, our projection for growth in the number
of persons employed in 1996 only shows a marginal rise
since we assume that higher output growth will be accom-
panied by higher productivity gains. Employment is projec-
ted to expand by about 1 1/2 per cent in 1996 and a little
less in 1997. Based on our assumptions on changes in the
supply of labour, unemployment may be reduced to 4.5 per
cent in 1996 and 4.3 per cent in 1997.

Prices and wages
Price inflation in Norway, measured by the year-on-year
rise in the consumer price index, fell in the first few
months of this year. Lower car taxes and no price adjust-
ment for several other important commodity taxes in 1996
helped to curb inflation. A slight appreciation of the Nor-
wegian krone so far this year is also reducing the external
inflationary impetus. An expected increase in electricity
prices during the summer as a result of little precipitation
dureing the last year, as well as the elimination of VAT
compensation on food have the opposite effect. Wage
growth in 1996 will be higher than in 1995, but the effect
on prices will be offset by productivity gains per man-
hour, which will show a faster rise this year and in 1997
than in 1995. As higher wage growth spreads to the entire
economy and productivity gains stabilize, the rise in consu-
mer prices may be slightly higher in 1997 than this year -
about 2 per cent. An assumption of unchanged indirect tax
rates (in real terms) from the second half of 1996 to 1997
also contributes to slightly higher inflation in 1997 than in
1996.

The spring wage settlement resulted in somewhat higher
pay increases than expected earlier. On an annual basis,
wage growth for the entire economy is now projected at 4
per cent this year, with slightly higher wage growth in ma-
nufacturing industry. According to Statistics Norway's
macroeconomic models, unemployment is still so high that
changes in unemployment will have a limited influence on
wage growth. According to the models, the effects of a
tighter labour market on wages will not be substantial until
unemployment is reduced to less than 3 per cent, cf. box.

In 1995, wage growth in manufacturing industry was about
2.5 per cent lower than the historically based relationship
between productivity, prices of manufactured goods and
the wage level would imply. Even with the expected inc-
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rease in wage growth for 1996, wage costs as a share of
manufacturing industry's total revenues (factor income)
will still be low in an historical context, given our asse-
ment of prices and productivity. Based on expectations of
a rise in export prices for important Norwegian manufactu-
red goods and continued moderate productivity gains,
wage growth in manufacturing industry is expected to re-
main unchanged from 1996 to 1997. Wages in the rest of
the economy will probably to a large extent shadow move-
ments in manufacturing industry, but it is assumed that
wage growth in manufacturing industry will be slightly
higher than the average for the economy as a whole in both
years. Real wages for the entire economy are projected to
expand by a good 2 1/2 per cent in 1996 and 1 1/2 per cent
next year.

Rising current-account surplus
The surplus on the current account amounted to NKr 28
billion, or 3.1 per cent of GDP, in 1995. The trade surplus
will widen considerably in 1996 as a result of higher ex-
ports of oil and gas and traditional merchandise exports.
Imports will show brisk growth in 1996, but the growth
rate will abate in 1997. The estimate for oil prices has been
increased since our last projection. We will also see a
noticeable improvement in the interest and transfers balan-
ce in the projection period as a result of the increase in
Norway's net foreign assets. The current-account surplus
will probably amount to NKr 45 billion in both 1996 and
1997. The general-government surplus will also rise, partly
because a substantial portion of the higher export earnings
from oil and gas accrues to the state in the form of oil
taxes.
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Norway: Trends in selected macroeconomic variables
At fixed 1993 prices. Billion Nkr

Unadjusted Seasonally adjusted *   

1994 	 1995 	 94.2 	 94.3 	 94.4 	 95.1 	 95.2 95.3 	 95.4 	 96.1

Consumption in households and non-profit
organizations 	  428584 439735 106063 107815 108449 107720 109428 111423 111164 113229

Direct purchases abroad by resident
households 	 17286 	 17298 	 4376 	 4497 	 4311 	 3947 	 4355 	 4616 	 4381 	 4032
- Direct purchases in Norway by non-resident

households 	  -15613 	 -14700 	 -4036 	 -4063 	 -3518 	 -3988 	 -3569 	 -3510 	 -3634 	 -3667
General government consumption 	  180868 181182 45118 45424 45076 44897 45246 45470 45570 45711

Gross fixed capital formation 	  179759
Oil  	 52972
Shipping 	 4826
Mainland Norway 	  121961
Manufacturing and mining  	 10698
Production of other goods 	 11250
General government 	 27706
Dwellings  	 23526
Other services  	 48781

Stocks  	 13506
Gross capital formation 	  193266

44007 46774 46925 44954 49184 45820

	

11414 	 10834 	 10935 	 11271 	 12973 	 10390

	

-296 	 1681 	 1595 	 -1067 	 1164 	 643
32890 34259 34394 34749 35047 34787

	

3028 	 3417 	 3889 	 3866 	 3986 	 4332
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Final domestic use of goods and services
Demand from mainland Norway 	

802717 832751 200117 203472 2011090 202531 207919 210231 212068 210409
731413 759366 180470 184998 186415 186876 189068 191641 191781 193727

Exports 	
Traditional goods 	
Crude oil and natural gas 	
Ships and oil platforms 	
Services 	

Total use of goods and services 	

Imports 	
Traditional goods 	
Crude oil 	
Ships and oil platforms 	
Services 	

Gross domestic production (GDP) 	
Mainland Norway 	

Oil activities and shipping 	
Mainland industry 	

Manufacturing and mining 	
Production of other goods 	
General government 	
Private services 	

Correction items 	

139559
651036
101380
69487

134578
345591

74185

148290 34920 34067
666373 161692 164378
104322 25313 25637
75588 16927 17503

135321 	 33435 33789
351141 	 86017 87450
78649 17465 18964

36318 35749 35885
165535 163934 165586
26055 26130 26082
18006 18602 18625
33803 33358 33659
87671 85844 87220
19490 19336 18807

37709 38947
168793 168058
26030 26079
18765 19542
34034 34270
89964 88168
20069 20411

40899
169013
26787
19488
34153
88585
20878

* See "Technical comments".
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Norway: Trends in selected macroeconomic variables
Percentage volume change in 1992-prices

Unadjusted 	 Seasonally adjusted *

1994 	 1995 	 94.2 	 94.3 	 94.4 	 95.1 	 95.2 	 95.3 	 95.4 	 96.1

Consumption in households and non-profit
organizations  	 4.1 	 2.6 	 -0.2 	 1.7 	 0.6 	 -0.7 	 1.6 	 1.8 	 -0.2 	 1.9

Direct purchases abroad by resident
households  	 8.6 	 0.1 	 6.7 	 2.8 	 -4.1 	 -8.5 	 10.3 	 6.0 	 -5.1 	 -8.0
- Direct purchases in Norway by non-resident
households  	 13.5 	 -5.8 	 1.0 	 0.7 	 -13.4 	 13.4 	 -10.5 	 -1.7 	 3.5 	 0.9

General government consumption 	 0.7 	 0.2 	 -0.3 	 0.7 	 -0.8 	 -0.4 	 0.8 	 0.5 	 0.2 	 0.3

Gross fixed capital formation 	 6.9 	 4.5 	 6.2 	 -2.6 	 -3.0 	 6.3 	 0.3 	 -4.2	 9.4 	 -6.8
Oil 	 -7.3 	 -13.1 	 17.9 	 -20.6 	 -8.6 	 -5.1 	 0.9 	 3.1 	 15.1 	 -19.9
Shipping  	 -30.5 	 -30.1 	 .. 	 .. 	 .. 	 .. 	 .. 	 .. 	 .. 	 ..
Mainland Norway  	 17.2 	 13.5 	 4.5 	 8.4 	 3.6 	 4.2 	 0.4 	 1.0 	 0.9 	 -0.7
Manufacturing and mining 	 8.3 	 41.7 	 6.1 	 16.6 	 5.3 	 12.8 	 13.8 	 -0.6 	 3.1 	 8.7
Production of other goods  	 2.5 	 4.3 	 9.2 	 -7.1 	 2.6 	 8.3 	 -3.5 	 -4.8 	 3.8 	 -1.4
General government 	 1.6 	 -0.5 	 -0.9 	 0.9 	 2.1 	 1.1 	 -3.3 	 2.7 	 -8.7 	 9.9
Dwellings  	 34.9 	 12.7 	 10.1 	 8.9 	 5.8 	 3.8 	 -1.0 	 -2.6 	 -0.7 	 -3.3
Other services 	 26.6 	 17.8 	 3.8 	 15.0 	 3.1 	 3.2 	 0.5 	 3.6 	 5.1 	 -6.5

Stocks 	 40.2 	 77.7
Gross capital formation  	 8.7 	 9.6 	 5.2 	 2.6 	 -5.3 	 4.9 	 6.7 	 0.2 	 3.7 	 -7.0

Final domestic use of goods and services  	 4.4 	 3.7 	 1.0 	 1.7 	 -1.2 	 0.7 	 2.7 	 1.1 	 0.9 	 -0.8
Demand from mainland Norway  	 5.2 	 3.8 	 0.5 	 2.5 	 0.8 	 0.2 	 1.2 	 1.4 	 0.1 	 1.0

Exports  	 8.2 	 3.8 	 2.2 	 0.2 	 7.0 	 -3.0 	 -1.7 	 4.2 	 1.4 	 4.8
Traditional goods 	 13.1 	 4.1 	 5.9 	 5.1 	 2.3 	 0.2 	 -5.5 	 5.2 	 -1.0 	 10.5
Crude oil and natural gas  	 11.6 	 8.4 	 -0.3 	 -5.5 	 14.8 	 -3.3 	 -0.6 	 3.8 	 10.3 	 1.1
Ships and oil platforms  	 -12.0 	 5.2-

	 - 	
.• 	

- 	 - 	 - 	 -Services 	 0.6 	 -3.0 	 1.8 	 -2.0 	 -3.0 	 1.7 	 -2.2 	 0.7 	 -0.4	 3..4

Total use of goods and services  	 5.5 	 3.7 	 1.4 	 1.2 	 1.2 	 -0.4 	 1.3 	 2.0 	 1.0 	 0.9

Imports 	 6.9 	 5.1 	 2.6 	 0.3 	 -0.6 	 1.5 	 3.7 	 -0.5 	 3.0 	 -0.9
Traditional goods 	 15.3 	 9.1 	 2.0 	 5.9 	 -0.2 	 2.3 	 3.2 	 1.4 	 0.8 	 5.6
Crude oil  	 -17.5 	 32.0 	 -2.6 	 9.6 	 -9.2 	 53.1 	 9.5 	 -14.1 	 -43.7 	 15.6
Ships and oil platforms  	 -33.9 	 6.5
Services 	 0.4 	 -4.3	 8.1. 	 - 	 - 	 - 	 -

	

-2.9 	 -3.7 	 -5.3 	 8.7 	 -4..0. 	 -3.4	 -2.8

Gross domestic production (GDP)  	 5.0 	 3.3 	 1.0 	 1.6 	 1.8 	 -1.0 	 0.6 	 2.9 	 0.4 	 1.5
Mainland Norway  	 4.3 	 2.7 	 0.8 	 2.3 	 0.9 	 -0.9 	 0.6 	 2.4 	 -0.2 	 0.8

Oil activities and shipping  	 8.8
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* See "Technical comments".
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Norway: Price indices for selected macroeconomic variables

Percentage change from the same 	 Growth from previous quarter
periode the previous year 	 seasonally adjusted. Per cent*

1995 	 95.2 	 95.3 	 95.4 	 96.1 	 95.2 	 95.3 	 95.4 	 96.1

Consumption in household and non-profit
organizations  	 2.5 	 2.3 	 2.2 	 2.5 	 0.6 	 -0.1 	 0.5 	 0.5 	 -0.6
General government consumption  	 3.5 	 3.5 	 3.2 	 3.1 	 3.3 	 0.4 	 0.5 	 0.8 	 1.9
Gross fixed capital formation  	 3.1 	 2.8 	 3.6 	 3.2 	 3.4 	 0.5 	 1.3 	 0.1 	 1.4
- mainland Norway 	 3.0 	 2.8 	 3.1 	 3.5 	 3.3 	 1.0 	 0.1 	 0.9 	 1.0

Final domestic use of goods and services  	 2.7 	 2.6 	 2.4 	 2.9 	 1.3 	 0.4 	 1.5 	 -0.8 	 0.5
-demand from mainland Norway  	 2.8 	 2.7 	 2.6 	 2.9 	 1.7 	 0.3 	 0.4 	 0.7 	 0.3

Exports 	 2.2 	 3.2 	 -0.4 	 0.4 	 0.5 	 -0.0 	 -2.5 	 0.8 	 2.2
- traditional merchandise exports  	 7.1 	 8.2 	 6.0 	 3.8 	 -3.2 	 -1.9 	 0.0 	 -0.4 	 -1.0

Total use of goods and services  	 2.5 	 2.8 	 1.6 	 2.2 	 1.0 	 0.3 	 0.3 	 -0.3 	 1.0

Imports  	 0.9 	 0.9 	 0.9 	 0.8 	 0.6 	 -0.7 	 0.7 	 0.2 	 -0.9
- traditional merchandise imports  	 0.7 	 1.2 	 0.4 	 0.4 	 0.4 	 -0.1 	 -0.1 	 -0.0 	 -1.4

Gross domestic product (GDP)  	 3.1 	 3.4 	 1.8 	 2.6 	 1.2 	 0.7 	 0.2 	 -0.5 	 1.6
- mainland Norway 	 4.2 	 4.2 	 3.6 	 3.9 	 0.7 	 0.6 	 1.1 	 -0.5 	 0.4

* See "Technical comments".

Technical comments on the quarterly accounts figures

Statistics Norway is currently undertaking an extensive revision of the national accounts. Revised figures for the years 1 988-1 995 were publish-
ed in Statistics Weekly no. 18 1996 and in Økonomiske analyser 4/96. The figures for 1994 and 1995 may deviate somewhat from figures
published earlier due to new information.

Quarterly calculations: The calculations are made on a less detailed level than the calculations for the annual national accounts, and are
based on more simplified procedures.

Base year and linking the data: In the quarterly national accounts all volume measures are currently calculated at constant 1993 prices
using weights from that year. The choice of base year influences the constant-price figures and thus the annual rates of change in volume
(growth rates). For the sake of comparison, all tables present growth rates with 1993 as the base year (common year of recalculation). This is
done by recalculating constant-price figures for the years prior to 1993 at 1993 prices. The recalculation of prices is carried out at the sectoral
level of the quarterly national accounts.

At the moment the figures from the new quarterly national accounts (QNA) only go back to the first quarter of 1993, which is too short a
period for seasonal adjustment. Based on the new annual figures for the period 1988-1993, provisional quarterly figures on an aggregated
level have been prepared for Statistics Norway's macroeconometric model MODAG. These figures are linked backwards in time to the quarter-
ly figures from the old national accounts, and forward in time to the new quarterly accounts from the QNA for seasonal adjustment. The new
seasonally adjusted series are more aggregated than the figures in the quarterly national accounts. In this issue of Economic Survey it has
therefore not been possible to provide seasonally adjusted estimates for all variables which previously were presented in this way. This applies,
for example, to the old classification of competition within manufacturing industry and the old distribution of private consumption on goods
and services.

The seasonally adjusted stocks figures are calculated as the difference between total supply on the one side and the sum of consumption,
exports and gross fixed capital formation on the other.
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Economic policy calendar 1996
February

5. The Ministry of Industry and Energy rejects an applica-
tion by Akershus Energiverk to acquire Oppegård Energi-
verk for NKr 120 million. The decision is of fundamental
importance and will shape the development of the energy
industry in the years ahead. The authorities decided against
the acquisition by Akershus Energiverk, which is a large
producer of electricity, of Oppegård Energiverk, which is a
pure distribution company, in order to prevent a situation
in which one company gains control over the entire distri-
bution chain from producer to consumer.

9. Sparebanken NOR presents its annual accounts for 1995
showing a profit of NKr 1.4 billion. This is an increase of
about NKr 600 million from the previous year.

13. Simek in Flekkefjord signs a contract with the Danish
company A.P. Moller/Maersk Supply Service which, com-
bined with options on two additional vessels, is valued at
about NKr 900 million. The company shall first supply
two anchoring vessels each valued at NKr 225 million.

14. Posten (the national postal service) records a profit of
NKr 343 million for 1995, in spite of the loss of NKr 1.2
billion on the operation of post offices and rural postal
service routes.

14. Den norske Bank presents its annual accounts showing
an operating profit after taxes of NKr 2.66 billion, approxi-
mately unchanged from the previous year.

14. Schibsted Trygg buys a new printing press from Rock-
well Goss. The contract is worth NKr 525 million.

16. Acting Central Bank Governor Kjell Storvik gives his
annual address. The main emphasis is placed on the impor-
tance of giving priority to saving rather than increasing
public consumption in order to safeguard the future of the
welfare state.

17. Telenor presents its annual accounts showing after-tax
profits in 1995 of NKr 2.1 billion, approximately unchan-
ged from the previous year.

17. Kværner Kimek signs a letter of intent to equip Russi-
an trawlers for an amount equivalent to NKr 0.5 billion.
The agreement covers 20 trawlers to be built in Arkhan-
gelsk and fitted by Kimek in Kirkenes.

20. The National Insurance Scheme presents figures
showing that sick pay disbursements rose by 6.4 per cent
between 1994 and 1995. The total cost of sick leave comes
to NKr 11.4 billion, or 9 per cent of the National Insurance
Scheme's expenditure.

20. Fosen Mekaniske Verksted AS wins a contract worth
NKr 747 million for delivery of a passenger ferry to the
Greek shipping company Minoan.

20. Norsk Hydro posts an after-tax operating profit of
NKr 10.7 billion, representing nearly a 50 per cent in-
crease from the previous year.

21. SAS records an operating profit of NKr 3 billion,
which is the company's best result ever.

22. Postbanken presents its annual accounts for the first
time after the merger of Norges Postbank and Postgiro,
with a reduction in profits from NKr 454.5 million in 1994
to NKr 131.5 million in 1995.

23. The drilling rig "Byfjord Dolphin" wins a contract
worth NKr 350 million with Amarada Hess Norge AS and
a consortium of Norwegian operators.

23. Naturgass AS applies for a licence to construct two gas-
generated power plants in the western part of Norway, one
in KårstO in Rogaland and one in Kollsnes in Hordaland.

23. Council of State appoints Kjell Storvik to the post of
central bank governor and chairman of Norges Bank's
Executive Board for a six-year term. Mr Storvik had been
serving as acting central bank governor.

March

1. The paper and pulp group Norske Skog posts a pre-tax
profit of NKr 2.34 billion for 1995, representing a sixfold
increase from the previous year.

4. Kværner Engineering acquires the British group Trafal-
gar House. At a price of NKr 8.9 billion, the acquisition is
the largest made by a Norwegian company.

5. Resource Group International (RGI) buys shares in Aker
for NKr 500 million. The company now owns shares in
Aker for NKr 1.3 billion, or about 30 per cent of total
shares.

7. With effect from 8 March, Norges Bank lowers its
deposit rate from 4.75 to 4.50 per cent and the overnight
lending rate from 6.75 to 6.5 per cent.

12. Leirvik Sveis signs a letter of intent with Haugesund
Mekaniske Verksted for NKr 225 million for the construc-
tion of the combined accommodation and equipment
module for the Visund platform. Kværner Energy wins a
contract for two gas turbine generators for the platform,
worth NKr 130 million.
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13.Norway and the EU agree on the tariff rates to be appli-
ed to processed agricultural products which were pre-
viously covered by the free trade agreement from 1973.

14. Smedvig AS signs a drilling contract with Norsk
Hydro for drilling operations in the North Sea using the
vessels "West Vanguard" and "West Delta". The value of
the contract comes to NKr 1.56 billion for a period of
seven years, with the possibility of extending the contract
for another seven years.

16. The Directorate of Public Construction and Property is
awarded the contract to build the regional college in Agder
outside of Kristiansand. The project is to be completed by
the end of 2000 and will cost NKr 500 million in 1996-
kroner.

22. The Central Unit for Investigation of Environmental
and Economic Crime drops the case against former Central
Bank Governor Torstein Moland in connection with his
ownership interests in the limited partnership KS Airbus.
The case resulted in his resignation as central bank gover-
nor.

26. Russia's President Boris Jeltsin visits Norway. In talks
with Prime Minister Gro Harlem Brundtland, he informs
that the modernization of the nickel plant in Petsjenganikel
will commence. The plant shall be exempt from duties on
equipment that has to be imported in connection with the
modernization. Kværner Engineering and Elkem Technolo-
gy have together with the Swedish company Boliden won
the bid to rebuild the plant.

27. Kværner leads a group that is awarded a contract worth
NKr 900 million to build Europe's first paper pulp plant
based exclusively on recycled paper. Kværner's share of
the contract comes to about NKr 500 million.

April

1. The central government accounts for 1995, budgeted
with a deficit of NKr 17.3 billion in autumn 1994, show a
surplus of NKr 4.1 billion. This means that an additional
NKr 2.1 billion can be allocated to the Government Petro-
leum Fund in 1995. The improvement primarily reflects an
increase in revenues from taxation of wealth and income in
addition to social security payments. Higher consumption
has also resulted in increased VAT revenues.

2. Kværner Rosenberg in Stavanger wins a contract to
build a new rig for Odfjel Drilling. The hull of the rig shall
be completed first, for a total cost of NKr 330-340 million.
If the rig is to be fitted for deep-water drilling, total costs
could amount to over NKr 1.3 billion.

10. The Ulstein Group signs a contract to build two new
offshore vessels for the shipping company Swire Pacific
Offshore in Singapore. The contract, including an option
on the construction of four new vessels, is worth NKr 300
million.

10. Kværner' s oil and gas division wins a contract to
deliver subsea production equipment for the Visund field.
The contract is worth NKr 435 million.

11. Statkraft buys 5.1 per cent of the shares (8.1 per cent of
voting rights) in the Swedish company Sydkraft for about
NKr 1.3 billion, giving Statkraft a stake in five Swedish
nuclear power plants.

17. The Ugland Group in Grimstad wins a contract to trans-
port oil from the Balder field, generating revenues of about
NKr 1.5 billion.

17. Employees in the hotel and restaurant industry strike
following a breakdown in negotiations between employees
and management.

19. The Ministry of Defence approves a contract between
the Norwegian Defence and Raufoss Technology AS to de-
liver training missiles for M72 tank weapons and ammuni-
tion for lighter arms. The contract is worth NKr 311 mil-
lion.

19. Jotun decides to build new plants for paint and lacquer
in Thailand, involving a total investment of NKr 260 mil-
lion.

19. SAS announces investment plans involving NKr 400
million to reduce noise levels in all DC-9 aircraft for envi-
ronmental reasons.

22. Statoil orders a new MST vessel from Samsung Heavy
Industries in South Korea. The contract is worth NKr 100
million.

25. Schibsted buys 49.9 per cent of the Swedish newspaper
Aftonbladet for NKr 370 million from the Swedish Federa-
tion of Trade Unions. Schibsted accepts that the Swedish
Federation of Trade Unions shall retain control over the ap-
pointment of the newspaper's chief editor.

May

2. The 600 000 employees in the public sector are granted
an annual pay increase of about 4 per cent. The various
public sector unions accept the offer of a general pay in-
crease of NKr 6 000. For municipalities, an additional pot
of 1.8 per cent has been set aside for central adjustment
purposes from 1 August. The local municipal negotiations
result in an increase of 0.5 per cent from 1 October. For
the central government sector, 1.3 per cent has been set
aside for central adjustments from 1 August and 0.45 per
cent for local adjustments from 1 September.

4. The outcome of the wage settlement in the textiles and
wearing apparel industries gives employees a pay increase
of NKr 3 per hour.

4. The Federation of Offshore Workers Trade Union
(OFS) launches a sympathy strike. The industrial action
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comes in response to the refusal on the part of the Confede-
ration of Norwegian Business and Industry to give OFS a
separate agreement for four maintenance firms. Half of
total oil production and one third of gas production are
affected.

7. Kværner Warnow Werft Gmbh wins a contract to build
four container ships for the German shipping company
Peter Döhle Schiffahrts-KG. The contract is worth about
NKr 1.2 billion.

8. Kværner Oil & Gas wins a contract with the Brazilian
oil company Petrobras for a value of $ 43 million. The con-
tract is for subsea installations at a depth of 1000 metres.

9. Aukra Industrier wins two new contracts for a total va-
lue of almost NKr 300 million, for the construction of one
trawler and one offshore vessel.

9. Farmers refuse to supply products for three days after
the collapse in agricultural negotiations with the central
government. The farmers' organizations demand NKr 975
million, whereas the central government has offered
NKr 120 million as an increase in income plus a one-off
payment of NKr 150 million through increased land sup-
port.

9. The Federation of Offshore Workers Trade Union
(OFS) calls off its sympathy strike without achieving a se-
parate agreement for maintenance firms. The action resul-
ted in a loss of income of between NKr 750 and 800 mil-
lion.

9. The Revised National Budget is presented. The budget
is less tight than previously estimated and public expendi-
ture, which showed zero growth in the Final Budget Bill, is
increased by 1 per cent. The expenditure is to be covered
by a reduction in transfers to local government and the re-
moval of VAT compensation for food, which combined re-
sult in savings of about NKr 1.2 billion.

9. The governor of the central bank expresses concern
about some features of the economy, pointing to the sharp
growth in real wages and the reduced tightening in fiscal
policy. His statements prompt a marked rise in Norwegian
interest rates in spite of the fall in interest rates in much of
Europe and the US.

10. Biomar, which is owned by Norsk Hydro, signs the
world's largest fishmeal contract with Norsildmel in
Bergen. Norsildmel will deliver fishmeal to Biomar for
NKr 700 million over a three-year period.

10. Workers in the engineering industry reject the outcome
of negotiations between the employers' association and the
employees' union and 36 600 industrial workers go on
strike. Shipbuilding, offshore installations and the enginee-
ring industry are affected. The strike may have serious con-
sequences for the German and Swedish car industry.

10. The Government will permit a tax relief for pension
savings in banks, unit trusts or life insurance companies.
The saver can decide how the capital is to be invested, but
loses the return guarantee provided for under the current
pension insurance scheme.

14. As a result of the industrial conflict in the engineering
industry (see 10 May), a number of companies affected by
the strike announce layoffs. The companies include Rau-
foss Automotive and Raufoss Technology, where about
600 workers are laid off, and Hydro Aluminium which
lays off about 200 workers.

14. Norsk Hydro and Elf Atochem sign a letter of intent
with The Qatar General Petroleum Corporation to build a
petrochemical plant for between $ 400 and 600 million.
The government of Qatar will have a 57 per cent stake in
the project, Hydro 30 per cent and Elf 13 per cent. The
plant is expected to be operational from 1999.

20. The Minister of Industry and Energy, Jens Stoltenberg,
opens the pipeline Europipe in Dornum, Germany. The
Europipe line, which is to transport gas from the Troll field
to the continent, makes Norway Europe's second largest
gas supplier. Europipe has a capacity of 13 billion cubic
metres per year.

23. The strike in the engineering industry comes to an end
(see 10 May). The new agreement proposed, which is to be
put to the vote on 14 June, provides for a reduction in the
retirement age to 62, whereas the pay increase is stipulated
at NKr 1.50 per hour as was proposed in the first negotia-
ting result.

23. Alcatel Telecom Norway wins a long-term contract
with Telenor for the maintenance of 1000 exchanges deli-
vered by Alcatel. The contract is worth between NKr 400
and 600 million.

23. Orkla Media signs an agreement to acquire a majority
stake in the Polish newspaper Rzeczpospolita and their
printing company for NKr 298 million. The newspaper,
which is one of Poland's leading dailies, had a circulation
of 233 000 in 1995.

23. Scandinavian Fittings and Flanges AS signs a contract
with Statoil to deliver pipes and flanges for a value of
about NKr 500 million.

23. Transocean signs one of the largest rig contracts with
Amerada Hess. The contract, including options, amounts
to NKr 2.5 billion.

24. Umoe Sterkoder in Kristiansand is awarded a contract
for building a Swath ship for Smedvik. The ship will be
leased to Statoil for a five-year period for the installation
and maintenance of wells on the Åsgård field. Of the total
contract value, NKr 760-770 million will be used for the
construction and fitting of the ship.
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25. Simek in Flekkefjord wins a new contract with A.P.
M011er/Maersk Supply Service. The Danish shipping com-
pany has exercised options on two supply vessels in addi-
tion to the two sister ships which were ordered in February
(see 13 February). The new contract is worth about
NKr 450 million, bringing the total value of the contract to
NKr 900 million.

25. The Odfjell Group in Bergen orders a new chemical
tanker from Kvaerner Govan in Glasgow. The contract is
worth £ 50 million, and Kværner has a stake of 49 per cent.

30. Kværner wins a contract with Statoil worth NKr 215
million for the development, procurement and manufacture
of a separation package for the development of the Asgard
field. The project will provide employment for 200 wor-
kers at most.

31. Minister of Health Gudmund Hernes presents a propo-
sal to the Storting on a new financing system for hospitals.
The proposal entails that 40 per cent of hospital revenues
shall be linked directly to actual treatment, whereas the re-
maining 60 per cent shall be financed by cash limits.

June

1. The Norwegian Oil and Petrochemical Trade Union
(Nopef) designates 225 members to go on strike after a
breakdown in mediation between Nopef and the Oil
Service Companies' National Federation. All exploration
activity and production drilling using floating rigs on the
Norwegian shelf are affected. It is announced that an addi-
tional 525 members will join the strike if an escalation is
decided.
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Carbon taxation and some effects on CO2

emissions in Norway 1987-1994
Bodil Merethe Larsen and Runa Nesbakken

Several countries have introduced taxes on fossil fuels with the aim of reducing atmospheric emissions, partly
because of local environmental goals and partly to participate in a global effort to reduce emissions of greenhouse
gases. Many macroeconomic studies, based on both global and national models, have analysed how emissions can
be reduced with the help of taxes and the consequent reduction in GDP following the introduction of such taxes.
Norway has had a CO2 tax for five years, thereby providing a unique opportunity to evaluate the effects of this tax
on emissions. The paper gives a counterfactual analysis of energy consumption and emissions if no CO2 taxes had
been introduced, compared with the actual situation in which such taxes exist. The effect of a CO2 tax on oil
consumption, and thus CO2 emissions, is studied on the basis of partial economic models for various sectors of the
Norwegian economy. The study indicates that the CO2 tax has had an impact on CO2 emissions in Norway.

Introduction
The objective of most OECD countries is to stabilise CO2

emissions at the 1989 or 1990 level. In large developing
countries, such as China and India, there are no such emis-
sion targets. The use of taxes on petroleum products is one
of several possible instruments that may result in a reduced
use of fossil fuels and thus reduced emissions. Taxes is
considered an appropriate instrument for reducing CO2

emissions, partly because there is a clear relationship
between emissions and the use of fossil fuels, with a direct
influence on the various emission sources. In the OECD,
only Norway, Sweden, Denmark, Finland and the Nether-
lands have explicitly introduced CO2 taxes in the econo-
my. CO2 taxes are highest in Norway and Sweden. Taxes
on fossil fuels are common in most countries, but these
taxes were introduced on fiscal grounds rather than as in-
struments for reducing CO2 emissions. In countries with
no CO2 taxes, the climate policy includes energy regula-
tions and regulatory measures to improve energy efficien-
cy. Because only a few countries have introduced CO2

taxes so far, counterfactual analyses of such taxes in
Norway may be of interest to countries that are evaluating
the possibility of introducing or increasing such taxes.

Many analyses have been made of how taxes can reduce
emissions of pollutants and the costs of this policy. Most
of these are macroeconometric studies concerned with the
reduction in GDP following the introduction of an emis-
sion tax, see e.g. Jorgenson and Wilcoxen (1993) and
Manne and Richels (1991). Some studies discuss a "clima-
te cost function", i.e. a path showing the model correlation
between different emission goals and GDP reductions, see
e.g. OECD (1992) and Johnsen, Larsen and Mysen (1996).
Norway has now had CO 2 taxes for five years, thereby pro-

Bodil Merethe Larsen, Economist in Division for resource and
environmental economics. E-mail: bml@ssb.no
Runa Nesbakken, Economist in Division for resource and environ-
mental economics. E-mail: rne@ssb.no

viding a unique opportunity to evaluate the effects of these
taxes on emissions. This paper provides a counterfactual
analysis of energy consumption and emissions if no CO2

taxes had been introduced, compared with the actual situa-
tion in which such taxes exist. The counterfactual analysis
is carried out for selected sectors. Emphasis is placed on
exposing the mechanisms on a more disaggregated level
than would have been possible using large macroeconomic
models. A counterfactual analysis of the entire economy
using a macroeconomic model would have been extremely
comprehensive. Moreover, existing macroeconomic
models are not suitable for shedding light on the problem
for some sectors of the Norwegian economy, e.g. the petro-
leum sector. Parts of the economy are also exempt from
CO2 taxes. Furthermore, we are not concerned with GDP
effects here, since the macroeconomy is assumed to re-
main unchanged. The analysis focuses on emissions from
stationary sources in mainland manufacturing industry and
from services as well as emissions from stationary and
mobile sources in households, i.e. about 40 per cent of
total taxable Norwegian CO2 emissions.

The paper first discusses the methodology for analysing
the effect of a CO2 tax. This is followed by a historical
survey of actual developments in CO2 emissions and taxes
in Norway in the period 1987-1994 to serve as a back-
ground for the analysis. The results are then presented,
with a summary at the end.

Method
The effects of CO2 taxes are often discussed on the basis
of annual variations in total emissions or emissions per
unit of GDP. A comparison of changes in taxes and emis-
sions over time is not sufficient to determine any correla-
tion between taxes and emissions, because a number of
other factors also influence emissions. Examples of these
are new technologies, changes in income, general price
changes, changes in industry structure, the pattern of con-
sumption and variation in temperature. Economic models
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are suitable tools in order to isolate the effects of the CO2

tax. Various models have been used in this analysis. The
effect of a CO2 tax on oil consumption, and thus CO2 emis-
sions, is studied using partial economic models for various
sectors of the Norwegian economy . In general, the
models used describe the demand for energy and the distri-
bution of electricity and fossil fuels as estimated functions
of, among other things, the prices of the various forms of
energy. In the analysis all observed variables are incor-
porated in the models as actual data for the period 1987 to
1993. This applies to sector variables like electricity con-
sumption, the consumption of fossil fuels and total energy
consumption. Observed prices of the various forms of ener-
gy are also included as exogenous variables. For each year
the model is then calibrated via an additive residual for
each sector. This is done in order to isolate the effect of
changes in oil prices from all other effects, such as tempe-
ratures, stock purchases, random variations, etc. The cali-
bration entails that when the model is simulated, the actual
energy data for the period are replicated. The CO2 tax for
each year is then removed from the oil price, and the ener-
gy equations are simulated with the oil price excluding the
CO2 tax. This counterfactual path provides a basis for corn-
paring actual consumption of fossil fuels and other energy
consumption with estimated consumption without the CO 2

tax.

The models used are presented in some more detail below.
The analysis focuses on emissions from various sources

2 
.

Emissions from stationary sources are emissions caused by
the use of oil for heating, and these emissions are studied
on the basis of one model for manufacturing and services
and one model for households. Emissions from mobile
sources are emissions from all types of transport, and a
model for transport in households is presented. Emissions
from transport in sectors of industry as well as emissions
from the petroleum sector are not analysed because we
have no suitable models for analysing the effects of taxes
in these sectors. Furthermore, emissions from processes
(e.g. petrol vapours and emissions from the reduction of
ores to metals) are exempt from the tax, entailing that
these sources are not studied. The dispensation arrange-
ments imply that the CO2 taxes cover about 60 per cent of
CO2 emissions in Norway.

Model for the stationary use of energy in manufac-
turing and services industry
In this counterfactual analysis, a period of six years is
studied. In other words, we study the effect of the CO2 tax
in the medium term in which dynamics are important. To

1 The effect on CO2 emissions in the period 1987-1993 is studied
by looking at the sum of the CO2 tax and basic tax on mineral
oil (i.e. all fuel oil and transport oil except petrol). The CO2 tax
comes in addition to the existing basic tax, although it should
be noted that the basic tax was removed in 1993.

2 The models provide results for oil consumption, but since there
is a linear relationship between oil consumption and CO2 emis-
sions, this is immaterial.

study the effects on energy use when the relative prices of
energy change, a model which takes account of the short-
term effects is used. Estimated equations for energy
demand are used to study the effects of the CO2 tax on the
consumption of electricity and oil in the production sec-
tors. The energy equations are further documented in
Mysen (1991) and Cappelen (1992). The demand for
energy by a sector is modelled as a CES aggregate of
electricity and fossil fuels,

Y-41.	 X+.+11
(1) U4ATE-T+(l—ArTF77,

1

where U is total energy consumption, E is electricity con-
sumption, F is oil consumption and A is a distribution para-
meter. The estimated error correction model is

(2) = a + P6,1nrE l + 1.11n(-TE-1 — kln(PE 	+ ,
PF	 PF1

	

-1	 -1

where — (3 is the short-run elasticity of substitution and —VII

is the long-run elasticity of substitution. The elasticity of
substitution denotes the percentage change in the factor
proportion (electricity/oil) when the factor price ratio
changes by 1 per cent. in front of a variable denotes the
change in the variable's value from time t-1 to t. Adjust-
ment lags are included in the error correction model. An
adjustment of the factor ratio which entails some lags can
be justified on the ground that a swift change in the factor
ratio is more costly than a slower change. For the produc-
tion of pulp and paper products as well as metal products
and machinery, the short run effect of a change in relative
prices on the factor relationship between electricity and oil
is significant, i.e. there is a swift reaction to the introduc-
tion of environmental policy instruments in these sectors.
Equations (1) and (2) determine the consumption of electri-
city and fossil fuels as a function of prices and total energy
consumption. As a simplification, this analysis is confined
to the switch from using oil to using electricity (the substi-
tution effect) as a result of the tax. Thus the analysis does
not take into account that a change in the CO2 tax can also
influence total energy consumption. Each sector is studied
partially. The price of heating oil is used, and it is assumed
that the price is the same for all sectors. Table 1 shows the
elasticities in the model used.

Model for the stationary use of energy in
households
The analysis of the effects of the CO2 tax on households'
CO2 emissions from stationary sources is based on Nes-
bakken and Strøm (1993), who studied households' energy
consumption for residential heating in 1990. The analysis,
which is in the tradition of Dubin and McFadden (1984)
and Hanemann (1984), uses data from a sample of 565
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Table 1. Estimated elasticities of substitution between
electricity and oil

'Short run'
	

'Long run'
elasticity of
	

elasticity of
Sector 	 substitution 	 substitution

(short run
	

(adjustment
parameter)
	

lag parameter)

Production of agricultural commodities
	 0,00 	 -0,23

Production of consumption goods 	 -0,19 	 -0,24
Production of intermediate products

	 0,00 	 -0,74
Production of pulp and paper products 	 -1,21

	
0,00

Production of industrial chemicals
	 0,00 	 -0,06

Production of metal products,
machinery and equipment 	 -0,24

	
0,00

Production of ships and oil
production platforms
	 0,00 	 -0,05

Wholesale and retail trade 	 -0,07 	 -0,23
Other private services
	 0,00 	 -0,14

Defence
	 0,00 	 -0,25

Education and research
	

0,00 	 -0,29
Health services
	 0,00 	 -0,34

Other government services
	 0,00 	 -0,80

Source: Mysen (1991).

households
3
, and is based on an assumption that house-

holds determine energy consumption in two stages. First,
the heating technology to be employed by the household is
determined, and second the energy consumption. The re-
sults of the analysis show that energy prices, income, costs
of heating equipment and characteristics of the household
and dwelling are important in the choice of heating equip-
ment and the use of this, i.e. for the energy consumption.

Estimated relationships between energy consumption and
other variables from the analysis above were used to study
the effects of the CO2 tax on energy consumption in house-
holds. In the model, households can choose between five
combinations of heating equipment, e.g. equipment based
on electricity and oil or equipment based on electricity and
firewood. Energy consumption for the entire household
sector is calculated on the basis of energy consumption for
representative households within the five categories of
heating technology. Energy consumption is computed with
and without the CO2 tax for each year from 1987 to 1993.

The CO2 tax only influences the energy price for house-
holds that have used heating equipment based on oil or
kerosene, inasmuch as the model does not allow us to
study changes in the choice of technology or the choice of
energy type as a result of (changes in) the CO2 tax. The
fact that the model does not permit substitution between
energy types has two different consequences for estimated

3 The data were obtained from the Energy Survey 1990, see
Ljones et al. (1992). Households that used central heating, i.e.
about 7 per cent of households, were not included in the analy-
sis. Approximately 60 per cent of households with central
heating used oil as the form of energy. Because this oil share is
higher than the oil share for households included in the analy-
sis, the effect on oil consumption is slightly underestimated as
a result of the exclusion of central heating.

oil consumption, each having opposite effects. One effect
is an underestimation of the effect on oil consumption in
that households cannot reduce oil consumption and replace
this with electricity. The other effect arises because the
price of energy rises in relation to other prices, entailing
that households must reduce energy consumption in order
to maintain the same level of costs as previously. In the
model this reduction must take place in oil consumption
since other energy consumption is constant. In isolation,
this entails an overestimation of the reduction in oil con-
sumption. All in all, it is uncertain whether the reduction in
oil consumption as a result of the CO2 tax is overestimated
or underestimated.

Model for the use of transportation fuel in
households
The effects of the CO2 tax on mobile fuel consumption in
households are studied by using the consumption system
of the macroeconomic equilibrium model MSG-EE

4
. The

model contains relatively detailed, empirically-based rela-
tionships between the demand for different transport types
(measured in value terms). Figure 1 provides an overview
of the utility tree for transport in the demand model, where
LES denotes a branch of utility with a functional form
corresponding to a linear expenditure system and CES
denotes a branch of utility with a constant elasticity of sub-
stitution. Total transport is a LES aggregate of private
transport (with a marginal budget share of 0.78) and public
transport (budget share of 0.22). Public transport is a LES
aggregate of five transport types, in which the budget share
for postal and telecommunication services dominates
(0.64) along with air transport services (0.24). Private
transport is modelled as a CES aggregate of the user cost
of car capital (distribution parameter 0.54) and operating
expenses (fuel, spare parts, insurance and repairs, with a
distribution parameter of 0.46) in which the relative price
determines the distribution. The system makes it possible
to study the effects of a CO2 tax on households' use of
transport, the composition of the various types of transport
as well as fuel consumption. The analysis is partial in the
sense that only the transport component of the model is
studied, and total consumption and other consumer goods
are not influenced.

First, the price of petrol including all taxes for the period
1988 to 1993 is used in the analysis. The CO2 tax is then
removed from the fuel price, and the system is simulated
with the new price. The consumption component of the
model is calibrated for each year in the period 1988 to
1991, i.e. all variables included in the transport component
of the consumption system are in accord with actual
realised data in this period. Consumption data do not exist
for the level we required for the years 1992 and 1993, and
the variables are therefore held constant at the 1991 level

4 MSG-EE is an acronym for Multi Sectoral Growth - Energy and
Environment. The model is described in Alfsen et al. (1996).
The consumption system is further documented in Aasness and
Holtsmark (1993).
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Figur 1. Utility tree for the intermediate level LES and bottom level CES and LES for transport in MSG-EE
(marginal budget shares in parentheses)

Transport, LES

(0.78)

Private transport, CES

(0.22)

Public transport, CES

in 1992 and 1993. Moreover, it is assumed that the CO2

tax is only imposed on household consumption of petrol.
Changes in the prices of e.g. road transport services as a re-
sult of the rise in costs in the road sector (as a result of the
CO2 tax on fuel in this sector) are not taken into account.

CO2 emissions and CO2 taxes in Norway
1987-1994

In this section we present actual CO2 emissions and CO2

taxes, which were the basis for quantifying the effect of
removing the tax. Norway has a target of stabilising CO2

emissions at the 1989 level by the turn of the millennium.
Total emissions of CO2 in Norway increased steadily at
the end of the 1980s (see figure 2). From 1990 to 1991,
however, emissions were reduced by about 5 per cent.
Since the CO2 tax was introduced in 1991, one could
easily be led to conclude that this was ascribable to the
CO2 tax. There are, however, many factors which in-
fluence CO2 emissions. Emissions from stationary and
mobile sources depend on the level of economic activity.
Moreover, many consumers can switch between oil and
electricity for heating. The extent of this flexibility will be
decisive as to how households and firms adapt to a CO2

tax. Electricity prices, oil prices and taxes will influence
emissions of CO2 from stationary sources. Emissions from
mobile sources also depend on oil prices and taxes, but
here there is little scope for substituting other energy
goods for fossil fuel. Households accounts for a large share
of CO2 emissions from mobile sources. Incomes, prices
and consumer habits in households are decisive for these
emissions.

Stationary emissions have increased in the period. In parti-
cular, the petroleum sector's emissions have risen sharply,
while other stationary emissions have been reduced. The
petroleum sector was the sector in Norway which had the
highest CO2 emissions in 1993 (20 per cent of total CO 2

emissions), and with emissions rising sharply between
1987 and 1993 the sector contributed to explaining much
of the increase in total emissions. The prices of oil pro-

Figure 2. Emissions of CO2, 1987-94. Million tonnes

• Processes 	 El Mobile
12 Stationary (petroleum sector not included) El Petroleum sector (stationary)

Stationary emissions from households are small in Norway, due to the large use
of hydro electricity for heating.

ducts have risen far more sharply than the consumer price
index in the period being studied although the price of
crude oil was somewhat reduced. The price of heating oil
rose to a peak level in 1991, the same year the CO2 tax
was at its highest level (see figures 3 and 4). Develop-
ments in stationary emissions (excluding the petroleum sec-
tor) compared with changes in the price of heating oil and
the CO2 tax also indicate that non-price factors are impor-
tant for changes in emissions. The petroleum sector's emis-
sions have also risen after 1991 even though the CO2 tax
has not been reduced since its introduction in 1991. Politi-
cal decisions on depletion rates have been more important
than the taxes. Because the emissions in various sectors
depend on various factors, it is important to study sectors
on an individual basis. The study of stationary emissions is
therefore focused on selected sectors. We have not attemp-
ted to analyse the effect of the CO2 tax on the continental
shelf, but studies (ECON, 1994) indicate that there has
been a shift to more energy-efficient equipment on the plat-
forms as a result of the CO2 tax. Mobile emissions are ap-
proximately constant in the period even though the price of
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Figure 3. Price on fuel oil and petrol (including all taxes),
1987-94. Ore l) per litre
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Figure 4. CO2 taxes on mineral oil and petrol, 1987-95.
Ore per litre

The figure shows total taxes on mineral oil (i.e. basic tax and CO2 tax) and CO2
tax on petrol which is used in the analysis, assuming an exact numerical effect
of the CO2 taxes on the oil price. Any possible effect of the CO2 tax on crude oil
price is ignored, which seems reasonable when analysing a national CO2 tax.
The CO2 taxes share of the oil prices are approximately 15 per cent for heating
oil and 10 per cent for petrol.

petrol, and to some extent the CO2 tax as well, have risen
sharply. Because developments in emissions from mobile
sources can differ for the various sectors, it is interesting to
study the sectors individually. We have chosen to focus on
household emissions from the use of passenger cars.

Estimated changes in emissions as a
result of the CO2 tax

Stationary sources accounted for about 40 per cent of total
CO2 emissions in the period 1987 to 1994. CO 2 emissions
from stationary sources in households as a share of total
Norwegian CO2 emissions were about 6 per cent in 1987,
falling to about 3 per cent in 1993. The analysis of manu-
facturing industry and services covers sectors that accoun-
ted for about 40 per cent of total emissions from stationary
sources in manufacturing and services 5 , or the equivalent

5 The sectors petroleum production, petroleum refining and manu-
facture of metals are not included in the analysis.

of about 15 per cent of total Norwegian CO2 emissions.
Emissions of CO2 from mobile sources constitute about 40
per cent of total CO2 emissions. Household consumption
of petrol generates about 12 per cent of total Norwegian
CO2 emissions.

Stationary use of energy in manufacturing and
services industry
The effect of a CO2 tax on oil consumption varies between
sectors. The paper and pulp industry stands out with con-
siderable possibilities for substitution compared with other
sectors. Estimated oil consumption in the paper and pulp
sector would have been 14 per cent higher (equivalent to
7 700 tonnes of oil) without taxes (basic tax and CO2 tax)
compared with actual oil consumption in 1993. In 1993 the
oil price would have been 11 per cent lower without taxes.
In 1991 the difference in price with and without taxes
would have been 17 per cent, and estimated oil consump-
tion would have been 21 per cent (or 16 700 tonnes of oil)
higher without taxes.

There are also relatively good possibilities for substituting
electricity for oil in the production of intermediate pro-
ducts and other government services, but this takes place
over a longer horizon. In these sectors, estimated oil con-
sumption in 1993 was 11 per cent and 10 per cent, respec-
tively, higher without the CO2 tax than when the tax was
included. In the other sectors the effect of the CO2 tax on
oil consumption was less. The effect was particularly small
in sectors which produce ships and platforms, industrial
chemicals and other private services. In these sectors there
are very limited possibilities for substitution between elec-
tricity and oil for heating.

The calculations show that the CO2 tax and the basic tax
on heating oil have resulted in a switch from the use of oil
to the use of electricity for heating purposes in manufac-
turing industry and services. In the sectors studied, the
total estimated decline in oil consumption as a result of the
taxes varied between 24 000 tonnes in 1987 and 49 000
tonnes in 1991. This corresponds to estimated reductions
in CO2 emissions of between 75 000 tonnes and 157 000
tonnes per year (0.2 - 0.5 per cent of total emissions).

Stationary use of energy in households
Energy consumption in households is linked to the choice
of heating equipment. Only a small share of the house-
holds used equipment for oil and electricity or equipment
for oil, electricity and firewood (9 and 8 per cent, respec-
tively). The share of oil in energy consumption in these
two groups was 47 and 29 per cent, respectively.

The estimated effect of the CO2 tax on households' total
energy consumption for residential heating was only be-
tween 0.1 and 0.5 per cent in the period 1987-1993. This is
primarily due to the low share of oil in total energy con-
sumption in households. The share for oil was 30 per cent
in 1987, but was gradually reduced to 15-16 per cent in
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1992 and 1993. We are particularly interested in the extent
of change in total stationary oil consumption in house-
holds, and thus in emissions, as a result of the tax. Accor-
ding to the calculations, households' total consumption of
liquid fuel was reduced by a little more than 3 per cent a
year in 1991 and 1992 when the taxes were highest. This
corresponds to reductions in CO2 emissions of between
32 000 and 35 000 tonnes a year.

Mobile use of energy in households
In our model context, a change in the price of petrol influ-
ences the composition and the level of private transport.
Both the consumption of fuel, and to some extent the stock
of cars, in households are lower due to the CO2 tax. The
change in the price of petrol entails that the price of total
transport changes, which influences the consumption of
total transport, and thus also the consumption of total pu-
blic transport. When total public transport is changed, the
five different types of transport included also change. The
effect varies between transport types because the marginal
budget share varies. According to the calculations, house-
hold transport with private cars (fixed and variable costs,
cf. figure 1) would have been between 2 and 3 per cent
higher per year in the period 1991 to 1993 without the CO2

tax. Part of the reduction in household private transport
was compensated by an increase in all types of public
transport. In particular, the consumption of postal and
telecommunication services and air transport increased as
a result of the relatively high elasticities of substitution for
these transport types. The consumption of tram and train
journeys, on the other hand, showed little increase. Total
public transport increased by about 0.5 per cent a year. The
total transport volume for households was reduced by be-
tween 1.5 and 1.9 per cent a year as a result of the CO2

tax. The effect on petrol consumption was between 2 and 3
per cent. According to this analysis, CO2 emissions from
the use of cars by households was reduced by 94 000
tonnes in 1991 as a result of the CO2 tax, rising to 119 000
tonnes in 1992 and 113 000 tonnes in 1993.

Summary of results and conclusions

The figures 5-8 show CO2 einissions with and without
taxes (CO2 tax and basic tax) for those parts of the econo-
my that have been analysed. Figure 9 shows total emis-
sions which have been studied, and thus comprise emis-
sions from stationary sources in households, emissions
from stationary sources in large parts of the manufacturing
industry and private and public services as well as mobile
sources in households (use ofi5assenger cars). The CO 2

emissions that are analysed in this paper are reduced
gradually from 31 per cent of total Norwegian CO2 emis-
sions in 1987 to 21 per cent in 1993 (mainly due to higher
emissions from the petroleum sector). Since only about 60
per cent of the CO2 emissions were subject to tax in the
period 1991 to 1993, the emissions studied accounted for
between 41 and 35 per cent of total taxable CO2 emissions
in this period. The most important sources that are not
covered are emissions from processes, emissions from the

Figure 5. Oil consumption for stationary purposes in the
paper industry with and without CO2 taxes.
1000 tonnes
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Figure 6. Oil consumption for stationary purposes in
other private services with and without CO2
taxes. 1000 tonnes
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Figure 7. Oil and kerosene consumption in households
with and without CO2- and basic tax.
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Figure 8. Consumption of petrol in the households with
and without CO2 tax. Million tonnes
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Figure 9. Total CO2 emissions ." with and without CO2-
tax and basic tax, 1987 - 93. Million tonnes
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1) Mobile emissions from the production sectors, emissions from processes and
about half of the emissions from stationary sources in the production sectors
(including the petroleum sector) are not included. Total CO2 emissions in Nor-
way varied between about 34 and 38 million tonnes in this period.

petroleum sector and emissions from mobile sources outsi-
de the household sector. The petroleum sector accounts for
about half of the taxable CO2 emissions that are not in-
cluded in figure 9.

The total effect of the CO2 taxes on CO2 emissions studied
in this analysis was 3-4 per cent for the period 1991-1993.
By way of comparison, the price of heating oil and petrol
changed by about 15 per cent and 10 per cent, respec-
tively, as a result of the taxes. The calculations thus indi-
cate that the CO2 taxes have had an effect on CO2 emis-
sions for the part of the economy studied.

Aasness, J. and B. Holtsmark (1993): Consumer Demand
in a General Equilibrium Model for Environmental Ana-
lysis. Discussion Papers No. 105, Statistics Norway.
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European integration, energy demand
and emissions to airl
Knut H. Alfsen and Pål Boug

The question of how much the European economic and political integration process matters for future development
in energy demand, emissions to air of key pollutants and transboundary transport of sulphur and nitrogen is a diffi-
cult one, since different forces act in different directions. We address this question in this article by comparing two
simulated energy scenarios based on the Sectoral European Energy Model (SEEM); one scenario based on the
assumption of further European integration versus another scenario where fragmentation is assumed to prevail. Both
scenarios are based on exogenously given assumptions of economic growth, technological development and energy
price development, and cover the period from 1991 to 2020. The focus of the report is on consequences for future
demand for fossil fuels, emissions of CO2, SO2 and NOE, and transport and deposition of sulphur and nitrogen. Simu-
lations of SO2 and NOx emissions and depositions are carried out by linking the SEEM model to IIASA's RAINS model

Average annual growth in GDP in the integration scenario is 2.3 per cent, while demand for fossil fuels, emissions of
CO2, SO2 and NOE, and nitrogen deposition all show average annual growth rates from 1. 7 to 1.9 per cent. Deposi-
tion of sulphur grows at the slightly lower rate of 1.4 per cent per year in this scenario. In the fragmentation scenario
all growth rates are reduced by 0.5-0.7 percentage points, except the rate of annual average growth in SO2 emis-
sions which is reduced by 0.8 percentage point. The results vary considerably, however, over countries, sectors and
fuel types.

Introduction
European integration has been on the agenda for a long
time. The Maastricht treaty and the extension of EU12 to
EU15 in recent years are only the last events in a process
that have been going on since the foundation of the Europe-
an Coal and Steel Community in 1950. Whether this
momentum towards greater integration can be kept up also
in the next few decades is however uncertain. The problem
addressed in this paper is how further integration or, alter-
natively, fragmentation may affect the future of European
demand for fossil fuels and related environmental pro-
blems. In particular we study how emissions of carbon
dioxide (CO2), and emissions, transport and deposition of
the two most important acid compounds; sulphur dioxide
(502) and nitrogen oxides (N0x) are affected by the
assumption of further integration and fragmentation,
respectively.

Based on two alternative economic growth paths covering
the period from 1991 to 2020, and reflecting further Euro-

I Acknowledgement: This paper is based on results from the project
"Energy scenarios for a changing Europe" carried out by Statistics
Norway in co-operation with ECM The Netherlands. Financial
support from Statoil, The Dutch Ministry of Planning and The
Norwegian Ministry of the Environment is acknowledged. Further
details can be found in van Oostvoorn et al. (1995), Alfsen et al.
(1996) and Boug and Brubakk (1996).

Knut H. Alfsen, Director of Research in Division for resource and
environmental economics. E-mail kha@ssb.no
Pål Boug, Economist in Division for resource and environmental
economics. E-mail kha@ssb.no bou@ssb.no.

pean integration on the one hand and fragmentation in
Europe on the other, we first employ a Sectoral European
Energy Model (SEEM) to calculate likely impacts on the
energy markets. Secondly, based on projected energy
demand, emissions of the greenhouse gas carbon dioxide
(CO2) are calculated by the SEEM model, while IIASA's
RAINS model is utilized in calculating emissions, atmos-
pheric transport and deposition of SO2 and NOS . The in-
puts to the RAINS model are the energy consumption
paths generated by the SEEM model.

The SEEM model
The Sectoral European Energy Model (SEEM) 2 is a simu-
lation model for energy demand projections for 13 coun-
tries in Western Europe. The model consists of separate
model blocks for each of the following countries:

• Four major energy consumers: Germany, France, United
Kingdom, and Italy;

• Four Nordic countries: Denmark, Sweden, Finland and
Norway;

• Five other countries: Spain, the Netherlands, Belgium,
Austria, and Switzerland.

2 SEEM, version 2.0, has been developed in co-operation with the
Netherlands Energy Research Foundation ECN and Statistics
Norway. Documentation can be found in Brubakk et al. (1995)
and Boug (1995). Studies based on a previous version of the model
have been published by Birkelund et al. (1993, 1994) and Alfsen et
al. (1995).
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Figure 1. SEEM model structure
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characterizing the behaviour of the sectors are estimated
on empirical data or based on research results published in
international journals. For all estimations and the calibra-
tion of the energy use and prices to the base year (1991),
data from the International Energy Agency (IEA, 1993a, b)
were used.

Figure 1 depicts the structure of the model block for one
country. In a first step the model determines the demand
for coal, oil, natural gas and electricity in the end user sec-
tors, based on exogenous information on activity levels,
income, and technology, in addition to production factor
prices.

In the electricity generation sector the need for domestic
production of power is derived, given an exogenous matrix
of net power import and a constant percentage of distribu-
tion losses. The electricity requirements can be produced
in several ways: By thermal power plants using coal, oil or
natural gas as inputs, by nuclear power plants and/or by
plants using renewables (now mainly hydro power). Nuc-
lear and renewable power production are exogenously
given in the model and in this study kept constant across
the two scenarios. The different thermal power techno-
logies' share of the total electricity generation depends on
their relative costs of production. Based on the production
costs of electricity, margins and taxes, the model calculates
electricity end-user prices in all sectors. Adding the use of
fossil fuels in the end user sectors to fossil fuel inputs in
thermal power production yields the total demand for each
fossil fuel. In a submodel, demand for coal, oil and natural
gas are converted into estimates of CO2 emissions.

The industry sector is described by a two-level fuel-share
model. The upper level determines the cost minimising
combination of the three aggregate production factors;
capital, labour and energy, while the lower level determi-
nes the cost minimising combination of the different fuels
included in the energy aggregate, i.e. the optimal propor-
tion (fuel shares) of coal, oil, natural gas and electricity. At
both levels Cobb-Douglas production functions have been
used. To allow for sluggish adjustment of capital input to
price changes, demand is lagged according to a partial
adjustment hypothesis. Hicks-neutral technical progress is
specified at the upper level. The fuel demand equations at
the lower level are calibrated using information about the
cost shares of the different fuels. At the upper level the
calibration is based on elasticities found in other studies.

For service industries we have estimated a fuel-share
model similar to that of the industry sector by postulating
Constant Elasticity of Substitution (CES) production func-
tions for the energy aggregates. We allow for a nested
model in three levels (compared to two in the industry sec-
tor) for countries with substantial use of all four energy
sources, i.e. coal, oil, gas and electricity. At the upper
level, electricity and an aggregate of oil, gas and coal are
separate inputs. This is based on a hypothesis that the use
of electricity contributes to production in a profoundly
different way than fossil fuels. While the latter are used for

Together, these countries consumed about 90 per cent of
the total energy use in the OECD Europe in 1991.

Neither inter-country trade nor supply of primary energy is
modelled within SEEM. Supply of electric power is, how-
ever, part of the model. In each country there are five sec-
tors: manufacturing industries and service industries (here-
after referred to as industry and services), households,
transport3 and power production. Energy carriers covered
in SEEM are coal, oil, gas, electricity and various transport
fuels. Demands for nuclear and renewable fuels are treated
as given in the model.

The model is partial in the sense that it determines the de-
mand for energy based on exogenous prices, taxes and pro-
duction and consumption activity levels. Hence, the focus
is on the demand side of the energy markets, with the as-
sumption that demand equals realised consumption. How-
ever, both the demand and the supply side of the Electric-
ity generating sector is included in the model. Cost mini-
mising behaviour is assumed for all sectors. Parameters

3 Fuel demand for transport purposes has been grouped into one sector
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space heating mainly, electricity is mostly used in applian-
ces like computers and lighting for which energy substitu-
tion is impossible. The energy demand functions at the
upper level are log-linear, with calibrated parameters. At
the intermediate level, the fossil fuel aggregate is produced
by a CES technology utilizing an aggregate of oil and gas,
and of solids. At the lower level the oil and gas aggregate
is produced, also by a CES technology. The intermediate
and lower level parameters are estimated.

The household sector model is equal to the services sector
model, except that at the upper level "private consump-
tion" and "prices of other goods" substitute for the produc-
tion activity level and factor costs others than energy costs
as explanatory variables, respectively. Also in the house-
holds, electricity and fossil fuel prices are variables which
determine the households' demand for electricity and
fossil fuel aggregate at the upper level. The modelling and
parameterisation of the lower levels are similar to the
service sector model.

The transport sector model is divided into passenger trans-
port, freight transport, and air transport. Fuel efficiencies
in the transport sectors are based on linear penetration of
new technologies.

Air transport is treated separately because most air trans-
port is combined passenger and freight transport. Demand
for fuel (kerosene) is modelled as a function of the price of
kerosene and gross domestic production.

For passenger transport both private and public transport
are considered; more specifically cars (gasoline, gasoil and
gas), trains (electricity and gasoil) and busses (diesel) are
distinguished. At the upper level of the passenger transport
model total demand for person kilometres is a function of
consumer expenditures and a transport price index. At the
lower level the demand for transport is split into the diffe-
rent modes in proportions depending on fuel prices and
capital prices of the respective modes. This determines
demand for person kilometres by transport mode. Given
figures for car occupancy and efficiency, the corres-
ponding fuel use is then computed.

The freight transport is modelled at the upper level by
assuming that the development of domestic production
determines total demand for tonnes kilometres. Given
exogenous assumptions on mode shares and fuel effi-
ciency, the demand for the different fuels are then calcu-
lated.

We calculate the emissions of SO2 an NO by inserting
energy trajectories from the SEEM model into IIASA' s
RAINS model (Alcamo et al. 1990, Kolsrud, 1996). The
simulated SEEM figures are suitably transformed to take
into account differences in definitions of sectors and fuels
between the two models. Utilizing the technology assump-
tions incorporated in the Official Energy Pathway (0EP)
scenario of RAINS, we can then calculate SO2 and NO
emissions and also use the atmospheric transport module

to find the deposition pattern associated with our energy
scenarios 4.

Model input
The simulations are, as mentioned, based on two exogen-
ously given economic growth paths. Here, we only present
some of the main features of these paths. For a fuller dis-
cussion and a presentation of the reasoning behind the
scenarios, see van Oostvoorn et al. (1995).

Ongoing Western European integration (IS)
This scenario is based on the assumption that the ongoing
European integration process will continue more or less
according to the time schedule in the Maastricht treaty.
Because of perceived positive economic perspectives we
assume that the EU will be joined by Switzerland and
Norway around the turn of the century. Hence, the integra-
tion process concerns all 13 Western European countries
covered by SEEM. Furthermore, we assume an association
of all central European countries (the so called Visegrad
countries) around year 2000, improving trade possibilities
and access to foreign investments. The integration process
will result in the completion of all the objectives of the
internal market, so free movement of all goods, persons
and capital will be realised.

We expect that the completion of the internal market will
have a moderate, but positive, overall effect on economic
productivity and income in EU. Funds for structural im-
provements in the Southern European EU countries
presumably will contribute to a more equal development
pattern. We assume that the European Monetary Union
will result in a single currency (ECU) and the establish-
ment of a Central bank before the year 2000. A stable
monetary situation without continuously changing ex-
change rates will be reached at that time, increasing econo-
mic prospects further.

Of crucial importance to the issue analysed in this report is
that an energy tax harmonisation is assumed to take place
in the model countries. The tax is harmonised towards the
average tax levels presently found in the four largest
countries; Germany, France, United Kingdom and Italy.

Western European fragmentation (FS)
This scenario is based on the assumption that the EU inte-
gration is halted from now on. National disagreements

4 As explained in Alfsen et al. (1995) and Kolsrud (1996), SEEM
does not provide values for all the energy variables entering the
RAINS model. In addition, the Official Energy Pathway scenario
of the RAINS model, that provides the technology parameters rele-
vant to the SO2 and NO emission calculations, has a time horizon,
to year 2000. After this time, we have kept the technology parame-
ters constant in our simulations. This allows us to study the partial
effects of changing energy consumption pattern, and to interpret
the results in purely economic terms. Furthermore, the energy varia-
bles not provided by SEEM are forecasted using total demand for
solid, liquid and gaseous fossil fuels simulated by SEEM as rele-
vant indicators.
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Table 1. Average annual growth in economic activity in the integration (IS) and fragmentation (FS) scenarios.
1991-2020. Per cent

GDP 	 Industrial production Production of services 	 Private consumption       

IS 	 FS
	

IS
	

F5
	

IS 	 FS
	

IS 	 FS

Austria
Belgium
Denmark
Finland
France
Germany
Italy
Netherlands
Norway
Spain
Sweden
Switzerland
United Kingdom

Average

	2.4	 2.1 	 2.4 	 2.1 	 2.5 	 2.2 	 2.5 	 2.0

	

2.3 	 1.9 	 2.3 	 1.9 	 2.4 	 2.0 	 2.4 	 1.8

	

2.2 	 1.8 	 2.1 	 1.6 	 2.3 	 1.9 	 2.2 	 1.6

	

2.3 	 0.5 	 2.3 	 0.5 	 2.4 	 0.5 	 2.3 	 0.5

	

2.3 	 1.9 	 2.3 	 1.9 	 2.4 	 2.0 	 2.3 	 1.8

	

2.3 	 2.1 	 2.3 	 2.1 	 2.4 	 2.2 	 2.4 	 2.0

	

2.6 	 1.7 	 2.5 	 1.7 	 2.7 	 1.8 	 2.6 	 1.6

	

2.2 	 1.8 	 2.1 	 1.6 	 2.3 	 1.9 	 2.2 	 1.6

	

2.4 	 2.0 	 2.4 	 2.0 	 2.5 	 2.1 	 2.5 	 1.9

	

2.6 	 1.7 	 2.5 	 1.7 	 2.7 	 1.8 	 2.6 	 1.6

	

2.3 	 1.6 	 2.3 	 1.6 	 2.4 	 1.5 	 2.4 	 1.4

	

2.3 	 2.1 	 2.3 	 2.1 	 2.4 	 2.2 	 2.4 	 2.0

	

2.2 	 1.0 	 2.1 	 1.1 	 2.3 	 1.0 	 2.1 	 1.0

	

2.3 	 1.7 	 2.3 	 1.7 	 2.4 	 1.8 	 2.4 	 1.6

This scenario is based on the assumption that the EU inte-
gration is halted from now on. National disagreements
dominate further EU unification, resulting in a more frag-
mented Western Europe. As a result, we assume that over-
all average economic growth in Western Europe is lower
than in the integration scenario, and that differences in
growth rates between Western European countries are
greater than in the integration scenario.

Completion of the internal market will not progress
further. Instead increasing protectionism in sensitive sec-
tors such as agriculture, coal mining, gas distribution, and
electricity generation in many EU-countries might be ex-
pected, and national intervention in energy markets will
prevail. Also permanent or even increasing inequalities in
the national taxation systems will occur over the next dec-
ades. As a result of monetary uncertainties, cross-country
investments will decline and international trade will stag-
nate reltive to the integration scenario, and thus hamper
the relative economic growth performance in all Western
European countries.

No energy tax harmonisation is assumed to take place in
this scenario.

Economic growth
Based on the foregoing considerations the assumptions on
economic growth shown in table 1 have been adopted for
the simulation period 1991 - 2020. In the table, the annual
growth of GDP, production in Industry and Services, and
Private consumption are averaged over the three subperi-
ods 1991 - 2000, 2000 - 2010, and 2010 - 2020.

Energy prices
In the integration scenario we assume that a successful
economic transition in Russia will take place, resulting in
development of new oil and gas fields and the associated

Figure 2. Fossil fuel import prices. Average over SEEM
countries
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transport infrastructure, and that this will keep oil and gas
prices low. Together with the structural developments in
Western Europe this will lead to decreasing gas prices. At
about 2005 the gas price is expected to be uncoupled from
the oil price. However in the fragmentation scenario, we
assume a monotonous, but modest, increase in oil and gas
prices, due to lack of new investments and thus exports
from Russia. After about 2015 the resulting gas prices
reach values above oil prices from the Middle East.

Figure 2 shows the development in oil and gas import
prices according to the two scenarios. We assume that the
coal import price for EU countries will remain stable at the
present level in both scenarios. For further discussion of
the energy price scenario, see van Oostvoorn et al. (1995)
and Boug and Brubakk (1996).

Autonomous efficiency improvement
Our assumptions on autonomous efficiency improvement
are rather conservative in both scenarios, due to relative
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Table 2. Annual change in autonomous technical
efficiency. 1991-2020. Per cent

Industry 	 Services 	 Households

IS
	

0.6 	 0.4 	 0.4
FS
	

0.3 	 0.2 	 0.2

improvement in IS is expected to be larger than in FS, be-
cause of higher economic growth, thus inducing faster turn-
over and more competition. Furthermore, it is expected
that industry is more efficiency oriented, thus more impro-
vement can be realised here than in services or households.

In southern countries like Spain and Italy it is expected
that the initial efficiency is below Western European aver-.
ages. Therefore, in these countries annually realised effici-
ency improvements can be relatively higher, particularly in
industry. Summarising, table 2 shows the country averages
of the autonomous efficiency improvements adopted in the
simulations.

Simulation results

Demand for fossil fuels

technology effect tend to more or less offset each other
when it comes to the overall effect on total fuel demand.

From figure 2 it is clear that the oil and gas prices are
lower in the integration scenario than in the fragmentation
scenario, resulting in lower oil and gas consumption in FS
than in IS. The price differences are especially high for oil
after 2005, so the effects have time to work out completely
despite lag effects in the model. This results in a double "--
" for the oil demand difference between FS and IS in the
table. Although the coal import price stays constant in both

Figure 3. Demand for gas. Thousand tonnes oil equiva-
lents (ktoe)
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• economic activity
• technological improvements
• fuel import prices
• fuel taxes

The relative impacts of these factors in going from the inte-
gration (IS) to the fragmentation (FS) scenario is shown in
table 3.

Since we have assumed higher economic growth in IS than
in FS (approximately 2.3 per cent per year vs. 1.7 per
cent), this tends to lower the demand for all fuels in FS
compared to IS. This is marked by "-" in the table. The
technology assumptions work the opposite way. We have
assumed higher (autonomous) energy savings and fuel effi-
ciency improvements in the integration scenario, implying
that, at constant fuel prices, the energy intensity will be-
come higher in FS, i.e. more fuel is used per output ("+" in
the table). Roughly speaking, the activity effect and the

Table 3. Impacts on energy consumption of various
factors in going from IS to FS

Oil 	 Gas 	 Coal 	 Total

Economic growth
Technology
Fuel import prices
Fuel tax harmonisation
Total

(+ indicates higher fuel demand in FS than in IS)

Figure 4. Demand for oil. Thousand tonnes oil equiva-
lents (ktoe)
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Figure 5. Demand for coal. Thousand tonnes oil equiva-
lents (ktoe)
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scenarios, it is more favourable compared to oil and gas
prices in the FS scenario. Thus, the fuel price effect is that
coal demand is higher in FS than in IS.

The fourth major difference in input between the scenarios
is the tax harmonisation implemented in the integration
scenario. Due to extremely high taxes on natural gas used
in households in some countries where gas consumption is
high (Italy is the main example), removal of the harmoni-
sation leads to reduced gas consumption at the aggregate
level. The effect on oil is opposite (but weak), mainly
because some of the large countries today have gasoline
taxes slightly below the average of the four big countries.
Overall, the effect of the tax harmonisation must be consi-
dered to be weak.

The figures 3 - 5 show the simulated time paths of aggre-
gated demand for natural gas, oil and coal in the integra-
tion and the fragmentation scenarios.

From the figures and table 4 below, we note that in the inte-
gration scenario oil demand is expected to show the fastest
growth, closely followed by gas. Coal demand show only
half the growth rate of the two other fossil fuels. In consi-
dering the effects of fragmentation, we note a reduction in
the growth rate of oil and gas of almost 1 percentage point,
while demand for coal actually increases slightly. The ex-
planation for this is that under the adverse economic condi-
tions in the fragmentation scenario and without a deregula-
tion of the national coal industries, the coal price is compe-
titive with the other fuels. Also, since electricity demand
drops in the fragmentation scenario relative to the integra-
tion scenario, less investments are made in thermal power
supply, postponing the introduction of gas fired power
plants.

We note that the demand for fossil fuels grows faster in the
southern countries, Italy in particular, than in most of the
other countries in the integration scenario. The south, to-

Table 4. Fossil fuel demand in 1991 (ktoe) and average annual growth rates in the integration (15) and fragmentation
(FS) scenarios. 1991-2020

1991 (ktoe) 
Annual average growth 	 Annual average growth
1991-2020 IS (Per cent) 	 1991-2020 FS (Per cent)     

Gas

AU: Austria
BE:
	

Belgium
BR: Germany
CH: Switzerland
DK: Denmark
FR:
	

France
GB: United Kingdom
IT:
	

Italy
NL: The Netherlands
NO: Norway
SF:
	

Finland
SP:
	

Spain
SW: Sweden

Total

9 545
15 188

104 365
12 628
7 340

68 025
65 458
73 505
12 433
8 060
8 600

37 456
10 962

Coal

4 299
9 584

112 695
722

7 687
19 286
64 834
14 654
8 370

854
5 983

19 144
2 745

Oil 	 Coal 	 Gas

2.1
	

1.6
	

1.6
0.7
	

1.0
	

0.8
1.4
	

0.9
	

1.0
1.7
	

1.0
	

1.4
1.8
	

1.5
	

0.4
1.9
	

1.7
	

1.6
1.3
	

0.8
	

0.4
3.5
	

1.5
	

1.5
1.4
	

0.7
	

1.1
1.8
	

1.3
0.9
	

1.1 	 -0.2
2.9
	

1.2
	

0.6
2.5
	

2.1
	

0.6

	

1.0 	 1.1

Oil 	 Coal

1.8 	 1.8
0.6 	 1.2
1.3 	 1.1
1.6 	 1.2
0.9 	 1.0
1.4 	 1.7
0.2 	 0.7
1.5 	 1.9
0.9 	 1.0
1.3 	 1.5

-0.1 	 0.2
1.4 	 0.8
1.0 	 0.9

1.2 	 1.1

Country
	

Gas 	 Oil

5 096
8 430

49 959
2 038
1 512

26 396
41 615
47 352
30 248

2 352
4 833

507

2.1
1.4
1.4
1.5
1.0
2.1
1.4
2.7
1.6

1.4
1.2
1.2

220 338 	 433 566 	 270 856
	

1.9 	 2.1

Table 5. Demand for fossil fuels by sector in 1991 (ktoe) and average annual growth in the integration (15) and
fragmentation (FS) scenarios. 1991-2020

1991 (ktoe) 
Annual average growth 	 Annual average growth
1991-2020 IS (Per cent) 	 1991-2020 FS (Per cent)     

Gas

220 338 	 433 567 	 270 856

EL:
	

Electricity production
HO: Households
IN:
	

Manufacturing industries
SE:
	

Service industries
ST: Stationary consumption
FC: Final consumption
MO: Mobile consumption

Total

35 938
84 435
69 307
26 769

216 449
180 511

3 889

46 980
56 091
49 363
40 093

192 527
145 546
241 040

Oil 	 Coal 	 Gas

1.2
1.2
0.6
1.6
1.1
1.1
1.2

Oil 	 Coal

1.0 	 1.0
0.8 	 1.1
0.0 	 1.1
1.3 	 2.5
0.8 	 1.1
1.2 	 1.2
1.4

1.2 	 1.1

Country
	

Gas 	 Oil Coal

197 153
14 236
55 539
3 928

270 856
73 703
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We note that the demand for fossil fuels grows faster in the
southern countries, Italy in particular, than in most of the
other countries in the integration scenario. The south, to-
gether with Finland, are also hardest hit (i.e. show the
largest reductions in energy use) by fragmentation.

The sectoral demand for fossil fuels shown in table 5 indi-
cates that the growth rates are more equal across sectors
than across fuel types or countries, cf. table 4. However,
with an annual average growth rate in total demand of
approximately 2 per cent, we find that energy use for trans-
portation and household demand for fossil fuels in the inte-
gration scenario grow somewhat faster than demand from
the other sectors. In comparison, industry shows a growth
rate of 1.5 per cent. In the fragmentation scenario we note
that demand from the service sector remains relatively
unaffected by the scenario assumptions, and displays only
a slight decrease relative to the integration scenario.

The difference in oil demand between IS and FS is largest
in the electricity generation sector. This is mainly ex-
plained by the low taxes in the integration scenario, and
thus heavily decreasing prices in the electricity sector.
Furthermore, especially in the UK and Italy, a major differ-
ence between activity growth is assumed, resulting in a
large demand for electricity in IS. The gap in oil demand
in the industry sector between IS and FS is also rather
large. This can be explained by low tax rates combined
with relatively high elasticities.

For sectoral gas demand the services sector shows only a
small difference between IS and FS. This is due to high
taxes which dampen the differences in gas import prices
between the two scenarios. In the household sector the tax
rates are also relatively high. However, reaction on energy
demand is much larger, because income elasticities in that
sector are much greater than in the service sector.

The sectoral demand for coal is dominated by the electri-
city generating sector. In contrast to the other fuels, de-
mand for coal is slightly increased in going from the inte-
gration to the fragmentation scenario. As mentioned be-
fore, this is mainly due to a lower replacement of old coal
fired power plants in the fragmentation scenario.

demand for coal (with a relatively high emission coeffi-
cient). In the integration scenario Germany reduces its
share of emissions, while Italy increases its share. In the
fragmentation scenario the 1991-shares are more or less re-
stored in 2020, expect for United Kingdom which reduces
its share from 19 per cent to 16 per cent in both scenarios.

Figure 6. Emissions of CO2 by group of countries

1111 1111111
%

1991 	 1S-2020 	 FS-2020

Note: The country aggregates are defined as follows: Austria, Switzerland, Belgi-
um and the Netherlands are the "Small" countries. The "Southern" countries
consist of Italy and Spain, while the "Nordic" countries are Denmark, Finland,
Sweden and Norway.

Figure 7. Emissions of CO2 by type of fuels
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Figure 8. Emissions of CO2 by sectors
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Emission of CO2
Emissions of CO2 are determined by the carbon content of
each fuel. The emission factors employed in this study are
as follows: Gaseous fuels: 2.4, liquid fuels: 3.1 and solid
fuels: 3.9, all measured in (metric) tonnes of CO2 per
tonnes oil equivalents (t.o.e.). Figures 6 - 8 show emission
levels in 1991 and in year 2020 in the two scenarios from
groups of countries, by fuel types and by sectors. Average
annual growth in CO2 emissions is 1.7 per cent in the inte-
gration scenario and 1.1 per cent in the fragmentation
scenario. Total CO2 emissions grow somewhat slower than
total demand for fossil fuels, since both oil and gas (with
relatively low emission coefficients) grow faster than
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With respect to type of fuel, we find that the share of oil
related emissions, and to a much smaller extend the gas
related emissions, increase in the integration scenario,
while the base year shares are restored in the fragmenta-
tion scenario in 2020.

Electricity generation and transport are the dominating sec-
tors with respect to CO2 emissions. Since transport activi-
ties are assumed to grow relatively fast in both scenarios,
its share increases from 26 per cent in 1991 to 29 per cent
in year 2020 in the integration scenario and 28 per cent in
the fragmentation scenario. Electricity generation reduces
its share from 34 per cent in 1991 to 31 and 33 per cent in
year 2020 in the IS and FS scenarios, respectively.

Emissions of SO2 and NO
Unlike CO2 emissions, the emission of SO2 and NO
depends on how the fossil fuels are burned (combustion
technology) as well as the amount of cleaning of exhaust
gases that takes place. These emissions will therefore not
necessarily follow the pattern of fossil fuel demand. Also,
in the case of sulphur emissions, these are dominated by
the demand for coal which is more sulphurous than the
other fossil fuels. The simulation results are shown in
figure 9 and 10.

Total SO2 emissions are growing at an annual average rate
of 1.3 per cent in the integration scenario versus only 0.5
per cent in the fragmentation scenario, see figure 9. These
comparatively low growth rates are due to the fact that
SO2 emissions from Germany are declining in both scenar-
ios. This is explained by the forecasted large reduction in

Figure 9. SO2 emissions in 1991 and 2020 by country
groups
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See note to figure 6.

Figure 10. NO emissions in 1991 and 2020 by country
groups
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Table 6. Shares of emissions in 1991 and average annual growth rates from 1991 to 2020 in the integration (IS) and
the fragmentation (FS) scenarios by fuel type. Per cent

Average annual growth
	

Average annual growth
1991-2020
	

1991-2020
SO2 emission
Shares 1991  

NO emissions
Shares 1991  IS FS IS FS

Gas
Oil
Coal
Othera)
Total

36
61

4
100

2.9
0.1
0.2
1.3

1.0
0.2
0.0
0.5

5
71
20

3
100

1.7
2.2
0.7

-0.1
1.8

1.0
1.4
0.8

-0.1
1.2

a) Other includes emissions from non -combustion processes and from use of alternative technologies.

Table 7. Shares of emissions in 1991 and average annual growth rates from 1991 to 2020 in the integration (IS) and
the fragmentation (FS) scenarios by RAINS' sectors. Per cent

Average annual growth 	 Average annual growth
1991-2020
	

1991-2020
SO2 emission
Shares 1991 	 IS 	 FS

NO emissions
Shares 1991 IS 	 FS

Conversion
	 8

	
2.9
	

1.2
	

2
	

2.3
	

1.2
Power prod. 	 68

	
1.0
	

0.4
	

21
	

1.1
	

0.7
Domestic 	 10

	
1.4
	

0.4
	

5
	

1.8
	

1.1
Traffic 	 3

	
2.6
	

1.6
	

65
	

2.1
	

1.5
Industry 	 11

	
1.7
	

0.3
	

6
	

1.5
	

0.7
Total
	

100
	

1.3
	

0.5
	

100
	

1.7
	

1.2
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See note to figure 6.

Figure 12. Nitrogen deposition in 1991 and 2020
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coal used in the eastern part of the country. The other big
contributor to SO2 emissions is the southern block, i.e.
Italy and Spain. High economic growth rates in the integra-
tion scenario lead to high emissions. In 2020 their com-
bined emission share is almost 40 per cent, up from 28 per
cent in the base year 1991. Even in the fragmentation
scenario, where their economic growth is closer to the aver-
age growth of all countries, Italy and Spain increase their
share of SO2 emissions from 28 per cent to 32 per cent.

Total NO emissions grow more in line with total energy
demand, see figure 10. While SO2 emissions were deter-
mined by the use of coal and oil primarily in the power pro-
ducing sector, transport oil use is an important determinant
for the NO emissions. The southern countries also in this
case increase their shares of emissions from 20 per cent in
1991 to 30 per cent in 2020 in the integration scenario and
more modestly to 23 per cent in the fragmentation scen-
ario.

Further information on the SO2 and NO 	 are
given in the tables 6 and 7. Both oil and coal use contri-
bute significantly to the SO2 emissions. The coal use is not
much affected by neither integration nor fragmentation,
and coal emissions grow in both scenarios at a modest
average rate close to 0.1 per cent per year. Oil contributes
more to SO2 and NO emissions in the future than in 1991
in both scenarios, but most prominently in the integration
scenario.

From table 7 we note that most of the SO2 emissions are
coming from the power producing sector, and that this is
the case also in the future in both scenarios although other
sectors' contribution are likely to grow somewhat. The use
of oil is the most prominent cause of NO emissions in the
SEEM countries, in particular for transport purposes. The
dominant role of transport is likely to increase in the future.

Table 8. Average annual growth rates in deposition of
oxidised sulphur and nitrogen. 1991-2020.
Per cent

SO2 	 NOx

IS
	

1.4
	

1.8
FS 	 0.5

	
1.2

Figure 11. Sulphur deposition in 1991 and 2020

Deposition of SO2 and NO
Deposition of sulphur and oxidised nitrogen is calculated
using the above emission figures and the transport matrices
for 1991, as given by Sandnes (1993). The SEEM count-
ries only constitute a subset bf the countries covered by
RAINS and the transport matrices. Here we only consider
the contribution to depositions in the SEEM countries
coming from the SEEM countries. Table 8 shows the
average annual growth rates. The growth rates are very
similar to the corresponding growth in total emissions.

The figures 11 and 12 show th6 deposition of oxidised sul-
phur and nitrogen in groups of SEEM countries coming
from these same groups in 1991 and in 2020. France and
the southern countries experience the strongest growth in
sulphur depositions, while depositions in Germany are
more or less stable. With regards to nitrogen deposition,
the growth rates are more equal across countries, but still
with strongest growth in France and the other southern
countries. United Kingdom has the lowest growth in nitro-

0
1991 	 15-2020 	 FS-2020

See note to figure 6.

gen depositions. This relative growth pattern is very stable
across the two scenarios.

Table 9 shows how the ratios between depositions and
emissions develop from 1991 to 2020 in the two scenarios.

Overall, we find the ratios of deposition to emission to be
larger for sulphur than for nitrogen with relatively more of
the sulphur emissions being deposited in the SEEM coun-
tries. France, the small countries in central Europe and the
Nordic countries receive the most relative to their own
emissions. At the opposite end of the scale we find that
United Kingdom, Germany and the southern countries of
Italy and Spain receive about half or less of what they
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Table 9. The ratio between deposition and emission of oxidised sulphur and nitrogen in the integration (IS) and
fragmentation (FS) scenario by country groups

SO2 NO2   

1991 	 I5-2020
	

FS-2020
	

1991 	 I5-2020 	 FS-2020

Germany
France
United Kingdom
Small
Nordic
South
Total

0.48
0.87
0.40
0.86
0.84
0.52
0.54

0.54
0.77
0.39
0.83
0.74
0.50
0.55

0.51
0.76
0.40
0.77
0.81
0.51
0.55

0.37
0.58
0.19
0.57
0.95
0.47
0.45

	

0.40 	 0.38

	

0.57 	 0.54

	

0.21 	 0.21

	

0.60 	 0.55

	

0.86 	 0.93

	

0.42 	 0.46

	

0.46 	 0.46

emit. With regards to nitrogen, the Nordic countries re-
ceive the most relative to their own emissions, while
United Kingdom is the largest contributor to depositions in
other SEEM countries.
In the integration scenario we find that Germany receives
relatively more SO2 compared to its emissions, while the
opposite is the case for France and the Nordic countries.
Only small changes in the deposition/emission ratios are
experienced by the other country groups. With respect to
nitrogen, the most Prominent changes over time in the inte-
gration scenario are the reductions in relative depositions
in both southern and Nordic countries.

Going from the integration to the fragmentation scenario,
we find a decline in the relative deposition of both sulphur
and nitrogen in the small country group, while the relative
depositions increase in the Nordic group.

Conclusion

Several models in the literature have analysed energy sce-
narios for Western Europe, e.g. Global 2100 (Manne and
Richels, 1992), GREEN (Burniaux et al., 1992) and
ECON-ENERGY (Haugland et al., 1992). However, in
these models Western Europe is treated as a single block.
In contrast, the SEEM model is more detailed, since it
models energy demand and emissions to air from each of
the countries covered. The SEEM model is also unique in
that it allows for a linkage to the RAINS modelling
system.

The SEEM simulations in this paper have been based on
two exogenously given economic growth scenarios with
the following main characteristics:

• The economy shows only modest growth in the integra-
tion scenario, strongest in the south. The growth rate is
even lower in the fragmentation scenario. The southern
countries experience the largest reduction in economic
growth, while the growth in Germany is almost unaffec-
ted in going from the integration to the fragmentation
scenario.

With respect to the issue analysed in this paper, i.e. the
effect of integration or fragmentation in Europe on future

energy demand, emissions to air and deposition of acid
compounds, we have found that:

• Overall the demand for fossil fuels grows at an average
annual rate of 1.8 per cent in the integration scenario
and 1.1 per cent in the fragmentation scenario. Average
annual growth in demand for oil and gas in the integra-
tion scenario is around 2 per cent per year, while de-
mand for coal grows at a rate close to 1 per cent per
year. In the fragmentation scenario the demand for coal
is slightly higher, while the average annual growth in
demand for oil and gas is reduced to approximately 1
percentage point.

• Growth in CO2 emissions follows the growth in overall
demand for fossil fuels. The power generating sector
and the transport sector are the two most important con-
tributors to CO2 emissions, each with an emission share
of around 30 per cent.

• SO2 emissions are dominated by oil and coal use in the
power generating sector. Italy, United Kingdom and
Germany are the largest contributors. The average
annual growth rates of total SO2 emissions in the integra-
tion and the fragmentation scenarios are 1.3 and 0.5 per
cent, respectively. The stronger growth in the integra-
tion scenario is due to higher demand for oil.

• NO emissions are more evenly distributed among the
countries, and are strongly dominated by emissions from
transportation. This is also the sector with the strongest
economic growth. Overall we find that the average annu-
al growth rates of NO emissions are close to the growth
in demand for fossil fuels and CO2 emissions, i.e. 1.8
and 1.2 per cent in the integration and the fragmentation
scenario, respectively.

• With regards to depositions of SO2 and NO„, they
follow the emission pattern quite closely, with slow or
no growth in sulphur deposition in Germany and relati-
vely high growth in the southern countries. Growth in
nitrogen depositions are more evenly distributed among
the countries.

The main driving forces behind these results are: 1) the
development in energy prices which in turn are heavily in-
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fluenced by the development in Russia's oil and gas bal-
ances and the difference in energy taxes in the two scenar-
ios, 2) the level of economic growth in the two scenarios,
and 3) the technological development. These are all exoge-
nous input to the SEEM model, which then calculates the
consequences for fossil fuel demands and CO2 emissions.
Linking the simulated energy paths to the RAINS model
then allowed us to calculate emissions and depositions of
SO2 and NO2 .

With respect to further work, we would like to point out
the following. The data used for estimating and calibrating
elasticities and other parameters in the model can always
be improved. Furthermore, the model's treatment of en-
ergy trade is simplistic. Finally, being a partial energy
model, SEEM lacks explicit modelling of the linkages to
economic growth. Further work in all of these areas could
improve the ability of the model apparatus to address the
many future challenges facing EU and neighbouring count-
ries in Europe in the years ahead.
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Employing a multisector energy demand
model of thirteen Western European coun-
tries (SEEM) together with the RAINS mo-
del developed by IIASA, we in this report
address the question of how much the Eu-
ropean economic and political integration
process matters for future development in
energy demand, emissions to air of key
pollutants and transboundary transport of
sulphur and nitrogen. We do this by corn-
paring two simulation scenarios; one sce-
nario based on the assumption of further
European integration versus another scena-
rio where fragmentation is assumed to pre-
vail. Both scenarios cover the period from
1991 to 2020. The focus of the report is on
consequences for future demand for fossil
fuels, emissions of CO2, SO2 and NOR,
and transport and deposition of sulphur
and nitrogen.

Average annual growth in GDP in the inte-
gration scenario is 2.3 per cent, while de-
mand for energy, emissions of CO2, S02
and NOR , and nitrogen deposition all show
average annual growth rates from 1.7 to
1.9 per cent. Deposition of sulphur grows
at the slightly lower rate of 1.4 per cent
per year in this scenario. In the fragmenta-
tion scenario all growth rates are reduced
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subsistence. In particular is investigated
how poverty influences their soil conserva-

tion decision in the absence of formal insu-
rance markets. It is shown that the conse-
quences for the soil conservation decision
from poverty differ across the agricultural
activities considered in the model. Output-
induced soil depletion increases with po-
verty, while soil conservation improves for
the same reason when soil conservation in-
puts and overlapping technologies are con-
sidered.

John K. Dagsvik:
Consumer Demand with Unobservable
Product Attributes. Part I: Theory
DP no. 166, 1996. pp. 40.

This paper develops a new framework for
empirical modelling of consumer demand
with particular reference to products that
are differentiated with respect to quality
and location attributes. The point of depar-
ture is a flexible representation of the dis-
tribution of product attributes and consu-
mer tastes. From this representation and
additional behavioral assumptions we deri-
ve a structural model for the distribution of
the chosen product attributes and the asso-
ciated quantities. Furthermore, an explicit
relationship between the distribution of pri-
ces and unit values is obtained.

John K. Dagsvik:
Consumer Demand with Unobservable
Product Attributes. Part II: Inference
DP no. 167, 1996. pp. 24.

In this paper we discuss statistical inferen-
ce associated with the theoretical model de-
veloped in Part I. Specifically, we demon-
strate how the relationship between the dis-
tribution of prices and unit values can be
exploited to estimate some of the structu-
ral parameters. These estimates are essenti-
al for constructing price indices that ac-
count for unobservable taste-shifters and
quality/location attributes. Finally, the re-
maining structural parameters can be esti-
mated from data on demand by inserting
the price indices into the corresponding de-
mand system. Finally, we discuss the esti-
mation procedure in the discrete case
when consumers choose one unit of a vari-
ant at a time.

Rolf Aaberge, Anders Björklund, Markus
Jtintti, Mårten Palme, Peder J. Pedersen,
Nina Smith and Tom Wennemo:
Income Inequality and Income Mobility
in the Scandinavian Countries Compa-
red to the United States
DP no. 168, 1996. pp. 41.

This paper compares income inequality
and income mobility in the Scandinavian
countries and the United States during the
1980's. The results demonstrate that ine-
quality is greater in the United States than
in the Scandinavian countries and that the
ranking of countries with respect to inequa-
lity remains unchanged when the accoun-
ting period of income is extended from
one to 11 years. The pattern of mobility
turns out to be remarkably similar despite
major differences in labor market and soci-
al policies between the Scandinavian coun-
tries and the United States.

Kanne Nyborg:
Some Norwegian Politicians' Use of
Cost-Benefit Analysis
DP no. 169, 1996. pp. 35.

Members of the Norwegian Parliament
were interviewed about the decision pro-
cess concerning national road investments.
Most of them found cost-benefit analysis
useful, but apparently not as a device for
ranking projects. Rather, the cost-benefit
ratio was used to pick project proposals re-
quiring political attention among the large
number of projects included in the plan.
However, information about project-rela-
ted local conflicts seemed to be used much
more extensively for this latter purpose.
Attitudes towards cost-benefit analysis va-
ried along the left-right political axis. The-
se findings are shown to be consistent with
a hypothesis that politicians rationally
maximize subjective perceptions of social
welfare.

Elin Berg, Snorre Kvemdokk and Knut Ei-
nar Rosendahl:
Market Power, International CO2 Taxa-
tion and Petroleum Wealth
DP no. 170, 1996. pp. 47.

This paper studies the effects on fossil fuel
prices, extraction paths and petroleum we-
alth of an international carbon tax on fossil
fuel consumption. We present an intertem-
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poral equilibrium model for fossil fuels,
where the main focus in the oil market.
The impacts of a global carbon tax of $ 10
per barrel of oil depend heavily on the mar-
ket structure in the oil market. If OPEC
acts as a cartel, they reduce their produc-
tion to maintain the oil price. Thus, the ef-
fects on the oil wealth of the competitive
fringe is minor, while OPEC's oil wealth
is considerably reduced. This may explain
the difference in attitudes of OPEC and ot-
her oil producing countries to international
global warming negotiations. If, on the ot-
her side, the oil market is competitive, the
highest relative reduction in the oil wealth
are to be found among non-OPEC produ-
cers.

Rolf Aaberge, Ugo Colombino and Steinar
Strom:
Welfare Effects of Proportional Taxa-
tion: Empirical Evidence from Italy,
Norway and Sweden
DP no. 171, 1996. pp. 25.

This paper employs a particular labour sup-
ply model to examine the welfare effects
from replacing current tax systems in Italy,
Norway and Sweden by proportional taxa-
tion on labour income. The results show
that there are high efficiency costs for Nor-
way and low costs for Italy and Sweden as-
sociated with the current progressive labour
income taxes. However, there appears to be
large variation in the distribution of welfare
gains/losses. "Rich" households - defined
by their pre-tax-reform income - tend to
benefit more than "poor" households from
replacing the current progressive tax
systems by proportional taxation.

John K. Dagsvik:
Dynamic Choice, Multistate Duration
Models and Stochastic Structure
DP no. 172, 1996. pp. 47.

An important problem in the analysis of in-
tertemporal choice processes is how to jus-
tify the choice of mathematical structure
of the transition probabilities. A related
and delicate identification problem is to se-
parate the effect of unobserved variables
from the influence on preferences from
past choice behaviour (state dependence).
The present paper proposes a particular beha-
vioural assumption to characterize the sto-
chastic structure of intertemporal discrete
choice models under the absence of state
dependence. This assumption extends Luce
axiom; "Independence from Irrelevant
Alternatives", to the intertemporal context.
Under specific regularity conditions the
implication of these assumptions is that
the individual choice process is a Markov
chain with a particularly simple structure

of the transition probabilities. By drawing
on results obtained by Dagsvik (1983,
1988) it is demonstrated that this structure
is consistent with an intertemporal and life
cycle consistent random utility model whe-
re the utilities are independent extremal
processes in time. Finally, the framework
is extended to allow for state dependence
and time varying choice sets.

John K. Dagsvik:
Aggregation in Matching Markets
DP no. 173, 1996. pp. 38.

This paper develops aggregate relations
for a matching market of heterogeneous
suppliers and demanders. The point of dep-
arture is the analysis of two-sided mat-
ching found in Roth and Sotomayor
(1990). Under particular assumptions
about the distribution of preferences, the
present paper derives asymptotic aggre-
gate relations for the number of realized
matches of different types in the presence
of flexible contracts (such as a price).
Simulation experiments demonstrate that
the model also provides excellent predic-
tions in small populations.

Annegrete Bruvoll and Karin Ibenholt:
Future Waste Generation. Forecasts Ba-
sed on a Macroeconomic Model
DP no. 175, 1996. pp. 16.

Generation of solid waste is closely asso-
ciated with the use of tangible factor in-
puts and production levels in the economy.
In this paper, we present projections of
waste generated in the Norwegian manu-
facturing industry based on the develop-
ment in these factors as simulated by a
computable general equilibrium model.
Over the simulation period, material input
becomes relatively cheaper than labour
and energy, thereby making it profitable to
substitute materials for other factor inputs.
This substitution effect is a general equili-
brium effect mainly due to technological
sectors. Thus, generated solid waste rises
over the simulation period, both in terms
of unit produced and per capita. The analy-
sis predicts an increase in generated waste
over the period from 1993 to 2010 in the
range of 45-110 per cent, depending on
the type of waste.

Reprints

Knut H. Alfsen, Mario A. De Franco, Sol-
veig Glomsrod and Torgeir Johnsen:
The Cost of Soil Erosion in Nicaragua
Reprints no. 86, 1996. pp. 17.

Reprint from Ecological Economics, Vol.
16, No. 1, 1996, 129-145, with permission
from Elsevier Ecience, Amsterdam, The
Netherlands

Documents

Elin Berg:
Some Results from the Literature on the
Impact of Carbon Taxes on the Petro-
leum Wealth
Documents 96/4, 1996. pp. 21.

Olav Bjerkholt, Kjell Ame Brekke and Ro-
bin Choudhury:
The Century Model - on the Long Term.
Sustainability of the Saudi Arabian Eco-
nomy
Documents 96/7, 1996. pp. 20.

This report gives a documentation of the
Century Model, developed by the Re-
search Department of Statistics Norway
(the Oslo Group) as part of the construc-
tion of a system of macroeconomic models
for the use of the Ministry of Planning in
connection with the preparation and moni-
toring of the five-year Development Plans.
The assignment is an integral part of the
UNDP Project SAU/94/001/A/01/01 Sup-
port for Economic Planning, Modelling
and Management Information Systems De-
velopment under the contract TCD CON
4/95 with Statistics Norway. The Project is
intended to assist the Government of Saudi
Arabia in designing and implementing an
interlinked system of macroeconomic mo-
dels and will also support the development
of an integrated information system in the
Ministry of Planning directed at assisting
the model development exercise and attain-
ing closer coordination of plan formula-
tion and execution processes.

Robin Choudhury:
The Century Model. Technical Docu-
mentation of Computer Programs and
Procedures
Documents 96/8, 1996. pp. 37.

This document gives a detailed description
of the computer programs and procedures
developed to operate the Century Model, a
long term macroeconomic model for Saudi
Arabia, see Documents 96/7. The model
has been developed by the Research De-
partment of Statistics Norway for the Min-
istry of Planning in Saudi Arabia, as part
of a United Nations Department for Deve-
lopment Support and Management Service
(UN/DDSMS) project. The assignment
has been an integral part of the
UN/DDSM S Project SAU/94/001/A/01/01
Support for Economic Planning, Model-
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ling and Management Information Sys-
tems Development under the contract
TCD CON 4/95 with Statistics Norway.
The motivation for the Century Model is
to study the long run sustainability of the
Saudi Arabian economy, which in stock
terms, and due to the strong dependence
upon exhaustible petroleum resources, can
be thought of as managing national
wealth. For the important issue of the over-
all sustainability of the Saudi economy, a
longer time horizon is needed than the five-
year development plans. Portable TROLL,
a PC-based modelling and simulation sys-
tem developed by Intex Solutions, Inc.,
has been used for the development and
operating of the model. This document
describes the organization of directories
and the file structure of the computer pro-
grams used to operate the model, inclu-
ding a complete presentation of the pro-
grams controlling input and output. A
description of the routines to generate the
data base as well as a presentation of the
model itself in full detail is also included.
Finally, the document presents the pro-
grams and procedures made to organize
simulations.

Robin Choudhury and Knut A. Magnussen:
The Implementation Model. Technical
Documentation of Computer Programs
and Procedures
Documents 96/9, 1996. pp. 134

This document gives a detailed description
of the computer programs and procedures
developed to operate the Implementation
Model, a short-to-medium term, demand
oriented, macroeconomic model for Saudi
Arabia. The model has been developed by
the Research Department of Statistics Nor-
way for the Minstry of Planning in Saudi
Arabia, as part of a United Nations Depart-
ment for Development Support and Mana-
gement Service (UN/DDSMS) project,
and is intended to be used in connection
with the preparation and monitoring of the
five-year Development Plans. The assign-
ment has been an integral part of the
UN/DDSMS Project SAU/94/001/A/01/01
Support for Economic Planning, Model-
ling and Management Information Sys-
tems Development under the contract
TCD CON 4/95 with Statistics Norway.
The project is intended to assist the
Government of Saudi Arabia in designing
and implementing an interlinked system of
macroeconomic models and will also sup-
port the development of an integrated in-
formation system in the Ministry of Plan-
fling directed at assisting the model deve-
lopment exercise and attaining closer co-
ordination of plan formulation and execu-
tion processes. Portable TROLL, a PC-
based modelling and simulation system

developed by Intex Solutions, Inc., has
been used for the development and opera-
ting of the model. This document descri-
bes the organization of directories and the
file structure of the computer programs
used to operate the model, including a
complete presentation of the programs con-
trolling input and output. A description of
the routines to generate the data base as
well as a presentation of the model itself in
full detail is also included. Finally, the
document presents the programs and proce-
dures made to organize simulations.

Robin Choudhury:
The Selection Model. Technical Docu-
mentation of Computer Programs and
Procedures
Documents 96/10, 1996. pp. 163

This document describes the computer pro-
grams and procedures developed to opera-
te the Selection Model, a Computable Ge-
neral Equilibrium (CGE) model for Saudi
Arabia. The model has been developed by
the Research Department of Statistics Nor-
way for the Ministry of Planning in Saudi
Arabia, as part of a United Nations Depart-.
ment for Development Support and Mana-
gement Service (UN/DDSMS) project.
The assignment has been an integral part
of the UN/DDSMS Project
SAU/94/001/A/01/01 Support for Econo-
mic Planning, Modelling and Management
Information Systems Development under
the contract TCD CON 4/95 with Statisics
Norway. The Project intended to assist the
Government of Saudi Arabia in designing
and implementing an interlinked system of
macroeconomic models and will also sup-
port the development of an integrated in-
formation system in the Ministry of Plan-
ning directed at assisting the model deve-
lopment exercise and attaining closer co-
ordination of plan formulation and executi-
on processes. The model is intended for
use in the elaboration of the Development
Plans for the Saudi economy. Although
the planning process is currently centred
around five-year plans, each plan needs to
be considered in a somewhat more long
term perspective. Thus a model that focu-
ses on more long term effects, specially
with respect to utilization of resources, is
warranted. The model is closely linked to
the Implementation Model, in that the data
and aggregation level is the same. Portable
TROLL, a PC-based modelling and simu-
lation system developed by Intex Solu-
tions, Inc., has been used for the develop-
ment and operating of the model. This do-
cument describes the organization of direc-
tories and the file structure of the compu-
ter programs used to operate the model,
including a complete presentation of the
programs controlling input and output. A
description of the routines to generate the

data base as well as a presentation of the
model itself in full detail is also included.
Finally, the document presents the pro-
grams and procedures made to organize
the simulations.

Robin Choudhury:
The 0M95 - An Oil Model for the King-
dom of Saudi Arabia. Technical Docu-
mentation of Computer Programs and
Procedures
Documents 96/11, 1996. pp. 79.

This document contains a detailed descrip-
tion of the computer programs and proce-
dures developed to operate the 0M95, a
short to medium term oil model for the
Kingdom of Saudi Arabia. The model was
developed by the United Nations Depart-
ment for Development Support and Mana-
gement Service (UN/DDSMS) residents
experts Dr. Khalil M. Zahr and Dr. Has-
him A-Shami and programmed and imple-
mented into the computer system by Statis-
tics Norway, for the Ministry of Planning
in Saudi Arabia. The assignment is part of
the UN/DDSMS Project
SAU/94/001/A/01/01 Support for Econo-
mic Planning, Modelling and Management
Information Systems Development and an
extension of the contract TCD CON 4/95
with Statistics Norway. The importance of
acquiring appropriate tools for the study of
world and domestic energy markets was
early recognised in the Ministry of Plan-
ning, when it, in 1982, developed a long
term energy model for domestic, regional
and world markets, in the context of prepa-
ring long term energy plans for Saudi Ara-
bia. While this model fulfilled the need for
studying long term developments in the oil
market, it did not provide the appropriate
tools for studying short to medium term
oil markets developments. This fact, to-
gether with the increasing volatility in the
market since the mid eighties, has motiva-
ted the development of a short to medium
term oil model. Furthermore, an oil model
was needed to support the economic plan-
ning process in Saudi Arabia which is
based on five-year development plans. Por-
table TROLL, a PC-based modelling and
simulation system developed by Intex
Solutions, Inc., has been used for the deve-
lopment and operating of the model. This
document describes the organization of
directories and the file structure of the
computer programs used to operate the
model, including a complete presentation
of the programs controlling input and out-
put. A description of the routines to gene-
rate the data base as well as a detailed
presentation of the models themselves is
also included. Finally, the document pre-
sents the programs and procedures made
to organize the simulations.
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Previously issued

Social and
Economic Studies

Ingvild Svendsen:
Empirical Tests of the Formation of Expec-
tations. A Survey of Methods and Results.
SES no. 83, 1993.

Klaus Mohn:
Modelling Regional Producer Behaviour
- A Survey. SES no. 86, 1994.

Knut A. Magnussen:
Old-Age Pensions, Retirement Behaviour
and Personal Saving. A Discussion of the
Litterature. SES no. 87, 1994.

Nils Martin Stolen:
Wage Formation and the Macroeconomic
Functioning of the Norwegian Labour
Market. SES no. 89, 1995.

Tom Kornstad:
Empirical Life Cycle Models of Labour
Supply and Consumption. SES no. 91,
1995.

Hilde Christiane Bjømland:
Trends, Cycles and Measures of Persist-
ence in the Norwegian Economy. SES no.
92, 1995.

Reports

Dag Kolsrud:
Stochastic Simulation of KVARTS91.
Reports 93/20, 1993.

Santa Bartlett:
The Evolution of Norwegian Energy Use
from 1950 to 1991. Reports 93/21, 1993.

Haakon Vennemo:
A Growth Model of Norway with a Two-
way Link to the Environment. Reports
94/5, 1994.

Klaus Mohn:
Monetarism and Structural Adjustment -
The Case of Mozambique. Reports 94/11,
1994.

Erling Holmøy, Gunnar Nordin and
Birger StrOm:
MSG-5. A Complete Description of the
System of Equations. Reports 94/19, 1994.

Ragnhild Balsvik and Anne Brendemoen:
A Computable General Equilibrium Model
for Tanzania. Documentation of the Mo-
del, the 1990 - Social Accounting Matrix
and Calibration. Reports 94/20, 1994.

Nico Keilman and Helge Brunborg:
Household Projections for Norway, 1990-
2020. Part I: Macrosimulations. Reports
95/21, 1995.

Leif Brubakk, Morten Aaserud, Wilma Pel-
lekaan and Fritz von Ostvoorn.
SEEM - An Energy Demand Model for
Western Europe. Reports 95/24, 1995.

Terje Skjerpen.
Seasonal Adjustment of First Time
Registered New Passenger Cars in
Norway by Structural Time Series Analy-
sis. Reports 95/30, 1995.

Einar Bowitz, Nils-Oyvind Mcchle, Virza S.
Sasmitawidjaja and Sentot B. Widoyono:
MEMLI - The Indonesian Model for Envi-
ronmental Analysis. Technical Documenta-
tion. Reports 96/1, 1996.

Discussion Papers

Rolf Aaberge and Xuexeng Li:
The trend in income inequality in urban
Sichuan and Liaoning, 1986-1990.
DP no. 75, 1992.

John K. Dagsvik and Steinar StrOm:
Labor supply with non-convex budget
sets, hours restriction and non-pecuniary
job-attributes. DP no. 76, 1992.

John K. Dagsvik:
Intertemporal discrete choice, random
tastes and functional form. DP no. 77,
1992.

Haakon Vennemo:
Tax reforms when utility is composed of
additive functions. DP no. 78, 1993.

John K. Dagsvik:
Discrete and continuous choice, max-sta-
ble processes and independence from irre-
levant attributes. DP no. 79, 1993.

John K. Dagsvik:
How large is the class of generalized
extreme value random utility models?
DP no. 80, 1993.

Hugo Birkelund, Eystein Gjelsvik and
Morten Aaserud:
Carbon/energy taxes and the energy mar-
ket in Western Europe. DP no. 81, 1993.

Einar Bowitz:
Unemployment and the growth in the num-
ber of recipients of disability benefits in
Norway. DP no. 82, 1993.

Leif Andreassen:
Theoretical and econometric modeling of
disequilibrium. DP no. 83, 1993.

Kjell Ame Brekke:
Do Cost-Benefit Analyses favour Environ-
mentalists? DP no. 84, 1993.

Leif Andreassen:
Demographic forecasting with a dynamic
stochastic microsimulation model.
DP no. 85, 1993.

Geir B. Asheim and Kjell Ame Brekke:
Sustainability when Resource Manage-
ment has Stochastic Consequences.
DP no. 86, 1993.

Olav Bjerkholt and Yu Zhu:
Living Conditions of Urban Chinese
Households around 1990. DP no. 87, 1993.

Rolf Aaberge:
Theoretical Foundations of Lorenz Curve
Orderings. DP no. 88, 1993.

JOrgen Aasness, Erik BiOrn and
Terje Skjerpen:
Engel Functions, Panel Data, and Latent
Variables - with Detailed Results.
DP no. 89, 1993.

Ingvild Svendsen:
Testing the Rational Expectations Hypo-
thesis. Using Norwegian Microeconomic
Data. DP no. 90, 1993.

Einar Bowitz, Asbjørn Rødseth and
Erik Storm:
Fiscal Expansion, the Budget Deficit and
the Economy: Norway 1988-91.
DP no. 91, 1993.

Rolf Aaberge, Ugo Colombino and
Steinar Strom:
Labor Supply in Italy. DP no. 92, 1993.

Tor Jakob Klette:
Is Price Equal to Marginal Costs? An Inte-
grated Study of Price-Cost Margins and
Scale Economies among Norwegian Manu-
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facturing Establishments 1975-90.
DP no. 93, 1993.

John K. Dagsvik:
Choice Probabilities and Equilibrium Con-
ditions in a Matching Market with Flexible
Contracts. DP no. 94, 1993.

Tom Kornstad:
Empirical Approaches for Analysing Con-
sumption and Labour Supply in a Life
Cycle Perspective. DP no. 95, 1993.

Tom Kornstad:
An Empirical Life Cycle Model of
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NATIONAL ACCOUNTS FOR NORWAY

Table 1. Macroeconomic figures. At current prices. Million kroner

1994 1995 94:2 94:3 94:4 95:1 95:2 95:3 95:4 96:1

434798 457138 102714 109999 118550 107668 108190 116606 124675 114328
234526 247613 55104 57984 67360 56742 59036 61574 70260 61021
198299 206763 47477 51528 49677 51484 48759 53559 52960 53496

17713 17890 3910 6782 4031 2742 3864 7136 4149 2976
-15740 -15127 -3778 -6296 -2518 -3300 -3469 -5664 -2694 -3165
185206 191973 45882 46766 47191 47015 47537 48470 48951 49610
74902 76847 18557 18914 19063 18837 19017 19400 19594 19961
53841 55915 13343 13596 13694 13708 13836 14114 14257 14502
21061 20932 5213 5318 5369 5129 5181 5286 5337 5459

110304 115126 27325 27852 28128 28178 28520 29070 29358 29649

183560 197664 47107 46516 49078 44848 48579 48061 56176 45517
54180 48145 16871 13318 11605 10407 12002 12321 13414 10189
4647 3703 1519 1104 -350 1681 1551 -812 1284 723

124732 145816 28717 32094 37823 32759 35026 36552 41478 34605
10776 15632 2336 2929 3601 2792 3814 4185 4841 3484
11404 12179 3285 3047 3046 2319 3380 3203 3278 2220
28276 29164 5954 6750 9809 6129 6342 7384 9309 6587
24271 28735 5491 6430 7286 6993 6966 7140 7635 6854
50005 60106 11652 12937 14080 14527 14524 14640 16416 15459
13445 23401 3697 1949 685 8963 6372 4702 3364 7944

197005 221065 50805 48465 49763 53810 54952 52764 59540 53460

817009 870177 199400 205230 215504 208493 210678 217839 233166 217398
744737 794927 177313 188858 203564 187442 190753 201627 215104 198542

334837 355041 82029 84000 89895 89294 86302 88500 90945 97932
128522 143413 30909 32097 35688 38118 33838 34730 36727 40377
106440 113231 27131 24756 28929 28000 28003 26353 30875 34002

10597 10581 1809 2430 4310 1966 3024 3525 2066 1883
89278 87816 22181 24717 20969 21210 21437 23892 21277 21670

1151846 1225218 281430 289229 305399 297787 296980 306339 324111 31533 .0

282104 299352 70180 71491 73341 71130 73395 75114 79713 73636
184692 202854 44983 45899 50317 49236 49878 49300 54440 53156

867 1121 207 232 207 326 356 270 169 218
12355 12866 3712 1899 2374 3059 2415 2413 4979 2003
84190 82511 21279 23461 20444 18509 20746 23131 20125 18259

869742 925866 211250 217738 232058 226657 223585 231225 244398 241694
741287 793220 178435 186899 197504 194285 190291 199786 208858 202653

••
128455 132646 32814 30839 34554 32372 33294 31439 35540 39040
656157 696538 158727 165018 173129 172444 166804 175164 182126 176210
104041 118140 26598 24744 27455 30059 29646 28137 30298 31550
71254 79865 14033 20143 20056 20212 16400 21477 21776 21227

138436 144418 34306 34956 35266 35358 35771 36467 36822 37470
342427 354115 83790 85175 90352 86814 84988 89082 93230 85963

85129 96682 19708 21880 24375 21841 23487 24622 26732 26443

Final consumption exp. of households and NPISH
Goods 	
Services 	
Direct purchases abroad by residents 	
- Direct purchases in Norway by non-residents

Final consumption exp. of general government.
Final consumption exp. of central government.
Central government, civilian
Central government, defence

Final consumption exp. of local government . .

Gross fixed capital formation 	
Crude petr., gas extr. and transp. via pipelines
Ocean transport and oil drilling 	
Mainland industries 	
Manufacturing and mining 	
Production of other goods 	
General government 	
Dwellings 	
Other services 	

Changes in inventories 	
Gross capital formation 	

Final domestic use of goods and services . .
Demand from Mainland-Norway 	

Exports 	
Traditional goods 	
Crude oil and natural gas 	
Ships and platforms 	
Services 	

Total use of goods and services 	

Imports 	
Traditional goods 	
Crude oil 	
Ships and platforms 	
Services 	

Gross domestic product 	
Mainland-Norway 	

Oil activities and ocean transport 	
Mainland industries 	
Manufacturing and mining 	
Production of other goods 	
General government 	
Private services 	

Correction items 	
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Table 2. Macroeconomic figures. At constant 1993-prices. Million kroner

1994 1995 94:2 94:3 94:4 95:1 95:2 95:3 95:4 96:1

Final consumption exp. of households and NPISH 428584 439735 101758 108398 116049 103503 104723 112474 119034 109279
Goods 	 230865 237868 54349 56769 65972 54706 56539 59076 67547 59029
Services 	 196045 199269 47298 51312 48633 49337 47704 52080 50148 50493
Direct purchases abroad by residents 	 17286 17298 3837 6630 3902 2676 3827 6880 3915 2794
- Direct purchases in Norway by non-residents -15613 -14700 -3726 -6313 -2458 -3215 -3348 -5562 -2575 -3038

Final consumption exp. of general government. 180868 181182 45003 45474 45593 44626 45045 45653 45858 45589
Final consumption exp. of central government 	 73232 72744 18236 18429 18429 18061 18131 18283 18268 18520
Central government, civilian 	 52850 53001 13185 13299 13296 13135 13221 13331 13314 13491
Central government, defence 	 20382 19743 5051 5129 5133 4926 4910 4952 4954 5029

Final consumption exp. of local government . 	 107636 108438 26767 27046 27163 26565 26914 27369 27590 27069

Gross fixed capital formation 	 179759 187837 46063 45616 47742 43184 46221 45487 52945 42403
Crude petr., gas extr. and transp. via pipelines 52972 46014 16597 12959 11199 10054 11495 11700 12766 9597
Ocean transport and oil drilling 	 4826 3373 1556 1099 -296 1681 1595 -1067 1164 643
Mainland industries 	 121961 138449 27911 31558 36839 31449 33131 34854 39015 32163

Manufacturing and mining 	 10698 15158 2315 2931 3559 2758 3700 4067 4633 3315
Production of other goods 	 11250 11731 3237 3014 2998 2262 3251 3086 3132 2101
General government 	 27706 27562 5816 6636 9561 5873 5991 6970 8729 6111
Dwellings 	 23526 26510 5367 6190 6979 6565 6407 6565 6972 6177
Other services 	 48781 57488 11176 12787 13742 13992 13782 14166 15549 14459

Changes in inventories 	 13506 23997 3602 2025 915 9041 6292 5283 3381 8861
Gross capital formation 	 193266 211834 49666 47641 48656 52225 52513 50770 56326 51264

Final domestic use of goods and services . . 802717 832751 196427 201513 210298 200355 202281 208897 221218 206132
Demand from Mainland-Norway 	 731413 759366 174672 185431 198481 179579 182899 192981 203907 187031

••
Exports 	 341828 354689 83555 84824 90900 88149 85221 89704 91615 96232
Traditional goods 	 127108 132372 30973 31409 34624 34644 31328 32057 34343 37913
Crude oil and natural gas 	 116112 125818 28595 26552 31627 30700 29844 30493 34781 35308
Ships and platforms 	 10416 10954 1806 2397 4178 2043 3037 3731 2143 1927
Services 	 88191 85544 22181 24466 20471 20762 21011 23422 20348 21084

Total use of goods and services 	 1144545 1187439 279982 286337 301198 288504 287502 298601 312833 302364
••

Imports 	 279766 294127 70335 70979 72125 69593 72896 73877 77761 71645
Traditional goods 	 184085 200845 45243 45835 49701 48661 49561 49049 53574 52320
Crude oil 	 943 1244 229 251 228 349 382 328 185 214
Ships and platforms 	 12446 13250 3745 1894 2351 3198 2566 2425 5061 2019
Services 	 82292 78787 21119 22999 19845 17385 20387 22075 18940 17092

Gross domestic product 	 864780 893312 209647 215358 229073 218911 214606 224723 235072 230719
Mainland-Norway 	 725221 745023 175168 182568 191425 182728 179215 188319 194760 189364

••
Oil activities and ocean transport 	 139559 148290 34479 32791 37648 36183 35391 36404 40312 41355
Mainland industries 	 651036 666373 157555 163921 170510 164405 160415 168421 173133 169290

Manufacturing and mining 	 101380 104322 25949 23876 26758 27099 26272 24197 26754 27814
Production of other goods 	 69487 75588 13625 19592 19227 18759 15047 20906 20876 19565
General government 	 134578 135321 33408 33749 33901 33358 33552 34066 34345 34167
Private services 	 345591 351141 84573 86705 90624 85189 85544 89251 91157 87744

Correction items 	 74185 78649 17613 18646 20916 18323 18801 19899 21627 20074
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Table 3. Macroeconomic figures. Growth rates. Percentage change in volume from preceding year

1994 1995 94:2 94:3 94:4 95:1 95:2 95:3 95:4 96:1

4,1 2,6 4,4 3,6 3,0 1,1 2,9 3,8 2,6 5,6
5,1 3,0 5,1 4,1 3,6 1,7 4,0 4,1 2,4 7,9
3,3 1,6 3,9 3,2 1,4 1,1 0,9 1,5 3,1 2,3
8,6 0,1 8,8 11,1 9,0 -8,3 -0,3 3,8 0,3 4,4

13,5 -5,8 13,9 13,3 -4 , 4 3,2 -10,2 -11,9 4,8 -5,5
0,7 0,2 0,6 0,8 1 , 2 -0,4 0,1 0,4 0,6 2,2

-1,2 -0,7 -1,3 -1 , 2 -0,5 -0,4 -0,6 -0,8 -0,9 2,5
-0,1 0,3 -0,0 -0,2 0,6 0,5 0,3 0,2 0,1 2,7
-3,9 -3,1 -4,6 -3,9 -3,1 -2,8 -2,8 -3,5 -3 , 5 2,1
2,0 0,7 2,0 2.2 2 , 4 -0,4 0,6 1,2 1.6 1.9

••

6,9 4,5 16,0 8,6 -2,3 7,1 0,3 -0,3 10,9 -1,8
-7,3 -13,1 15,1 -10,4 -29,1 -17,7 -30,7 -9,7 14,0 -4,5

-30,5 -30,1 234,4 -19,2 -111,2 -31,9 2,5 -197,1 -493,1 -61,7
17,2 13,5 12,4 20,6 21,1 22,6 18,7 10,4 5,9 2,3
8,3 41,7 -2,0 10,1 23,7 45,6 59,8 38,8 30,2 20,2
2,5 4,3 8,0 -6,2 11,8 13,1 0,4 2,4 4,5 -7,1
1,6 -0,5 -3,5 1,5 4,5 3,1 3,0 5,0 -8,7 4,1

34,9 12,7 35,6 40,1 37 , 3 31,6 19,4 6,1 -0,1 -5,9
26,6 17,8 17,8 36,8 29,3 26,3 23,3 10,8 13,2 3,3
40,2 77,7 -251,4 -47,3 -203,1 29,8 74,7 161,0 269,6 -2,0

8,7 9,6 33,0 3,9 1.5 10,4 5,7 6,6 15,8 -1,8
••

4,4 3,7 9,4 3,0 2 , 3 3,0 3,0 3,7 5,2 2,9
5,2 3,8 4,6 5,4 5,5 3,9 4,7 4,1 2,7 4,1

••

8,2 3,8 3,9 7,2 9,9 6,8 2,0 5,8 0,8 9,2
13,1 4,1 8,6 17,7 12,5 15,1 1,1 2,1 -0,8 9,4
11,6 8,4 10,2 8,4 9,3 4,6 4,4 14,8 10,0 15,0

-12,0 5,2 -57,0 -20,9 86,5 0,4 68,2 55,6 -48,7 -5,7
0,6 -3,0 2,1 -1,7 -1,3 -1,5 -5,3 -4,3 -0,6 1,6

••
5,5 3,7 7,7 4,2 4,4 4,1 2,7 4,3 3,9 4,8

••
6,9 5,1 12,6 4,7 3,7 4,9 3,6 4,1 7,8 2,9

15,3 9,1 18,7 16,3 12,0 12,4 9,5 7,0 7,8 7,5
-17,5 32,0 -5,9 -20,8 -24,8 48,5 66,9 30,8 -18,9 -38,7
-33,9 6,5 2,1 -57,6 -57,7 -28,2 -31,5 28,0 115,3 -36,9

0,4 -4,3 3,4 -2,5 2,7 -5,1 -3,5 -4,0 -4,6 -1,7

5,0 3,3 6,2 4,1 4,7 3,9 2,4 4,3 2,6 5,4
4,3 2,7 5,1 4,3 4,3 3,8 2,3 3,2 1,7 3,6

••
8,8 6,3 12,0 2,7 6,9 4,4 2,6 11,0 7,1 14,3
4,0 2,4 4,9 4,0 3,8 3,4 1,8 2,7 1,5 3,0
5,4 2,9 7,9 5,7 5,6 9,3 1,2 1,3 -0,0 2,6
0,8 8,8 3,1 -0,7 1,8 10,1 10,4 6,7 8,6 4,3
1,1 0,6 0,9 1,3 1,2 -0,5 0,4 0,9 1,3 2,4
5,4 1,6 5,9 5,8 4,8 1,8 1,1 2,9 0,6 3,0
7,5 6,0 7,0 7,3 7,8 7,7 6,7 6,7 3,4 9,6

Final consumption exp. of households and NPISH
Goods
Services . 	 . „ . 	 ....... 	
Direct purchases abroad by residents .  
- Direct purchases in Norway by non-residents

Final consumption exp. of general government .
Final consumption exp. of central government 
Central government, civilian 	
Central government, defence 	

Final consumption exp. of local government . 	

Gross fixed capital formation 	
Crude petr., gas extr. and transp. via pipelines
Ocean transport and oil drilling 	
Mainland industries 	

Manufacturing and mining 	
Production of other goods 	
General government 	
Dwellings 	
Other services 	

Changes in inventories 	
Gross capital formation 	

Final domestic use of goods and services . . • •
Demand from Mainland-Norway 	

Exports 	
Traditional goods 	
Crude oil and natural gas 	
Ships and platforms 	
Services 	

Total use of goods and services 	

Imports 	
Traditional goods 	
Crude oil 	
Ships and platforms 	
Services 	

Gross domestic product 	
Mainland-Norway 	

Oil activities and ocean transport 	
Mainland industries 	

Manufacturing and mining 	
Production of other goods 	
General government 	
Private services 	

Correction items 	
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Table 4. Macroeconomic figures. Price indices. 1993=100. Percentage change in prices from preceding year

1 994 1 995 94:2 94:3 94:4 95:1 95:2 95:3 95:4 96:1

Final consumption exp. of households and NPISH 1,5 2,5 1,2 2,0 0,8 2,9 2,3 2,2 2,5 0,6
Goods 	 1,6 2,5 1,3 1,9 1,6 3,1 3,0 2,0 1,9 -0,3
Services 	 1,1 2,6 1,0 1,7 -0,5 2,6 1,8 2,4 3,4 1,5
Direct purchases abroad by residents 	 2,5 0,9 2,1 3,5 1,8 -0,0 -0,9 1,4 2,6 3,9
- Direct purchases in Norway by non-residents 0,8 2,1 0,5 1,0 0,8 1,6 2,2 2,1 2,1 1,5

Final consumption exp. of general government 2,4 3,5 2,2 2,4 2,3 4,0 3,5 3,2 3,1 3,3
Final consumption exp. of central government 	 2,3 3,3 2,1 2,5 2,1 3,0 3,1 3,4 3,7 3,3

Central government, civilian 	 1,9 3,6 1,6 2,2 1,6 3,3 3,4 3,6 4,0 3,0
Central government, defence 	 3,3 2,6 3 , 4 3 , 2 3,3 2 , 3 2,2 2,9 3,0 4 , 3

Final consumption exp. of local government . 	 2,5 3,6 2,4 2 , 4 2,5 4,7 3,8 3,1 2,8 3,3
••

Gross fixed capital formation 	 2,1 3,1 2,5 1,4 2,3 2,5 2,8 3,6 3,2 3,4
Crude petr., gas extr. and transp. via pipelines 2,3 2,3 2,5 1 9 2,4 2,1 2,7 2,5 1,4 2,6
Ocean transport and oil drilling 	 -3,7 14,0 -1 6 1,7 19,1 3,9 -0,4 -24,2 -6,8 12,5
Mainland industries 	 2,3 3,0 2,7 1,1 2,4 2,4 2,8 3,1 3,5 3,3

Manufacturing and mining 	 0,7 2,4 0,9 -0,1 0,6 0,4 2,1 3,0 3,3 3,8
Production of other goods 	 1,4 2,4 1,4 0,8 1,2 1,2 2,5 2,7 3,0 3,1
General government 	 2,1 3,7 2,4 1,4 2,2 3,1 3,4 4,2 4,0 3,3
Dwellings 	 3,2 5,1 2,3 3,5 4,1 5,0 6,3 4,7 4,9 4,2
Other services 	 2,5 2,0 3,7 0,1 2,4 1,4 1,1 2,1 3,0 3,0

Changes in inventories 	 -0,5 -2,0 4,3 -4,7 -32,0 -2,9 -1,3 -7,5 32,9 -9,6
Gross capital formation 	 1,9 2,4 2,4 1,1 1,9 1,6 2,3 2,2 3,4 1,2

••
Final domestic use of goods and services . 1,8 2,7 1,8 1,9 1,4 2,8 2,6 2,4 2,9 1,3
Demand from Mainland-Norway 	 • . 1,8 2,8 1,7 2,0 1,4 3,1 2,7 2,6 2,9 1,7

••
Exports 	 -2,0 2,2 -2,9 -1,3 1 , 7 6 , 0 3,2 -0,4 0,4 0,5
Traditional goods 	 1,1 7,1 -0,6 1,7 4,6 11,0 8,2 6,0 3,8 -3,2
Crude oil and natural gas 	 -8,3 -1,8 -8,5 -6,7 -1 , 8 4 , 4 -1,1 -7,3 -3,0 5,6
Ships and platforms 	 1,7 -5,1 0,2 1,0 1,9 -4,4 -0,6 -6,8 -6,5 1,6
Services 	 1,2 1,4 0,8 0,5 1,9 0,5 2,0 1 , 0 2,1 0,6

Total use of goods and services 	 0,6 2,5 0,3 0,9 1,4 3,7 2,8 1,6 2,2 1,0-
••

Imports 	 0,8 0,9 0,9 0,8 0,1 1,0 0,9 0,9 0,8 0,6
Traditional goods 	 0,3 0,7 0,1 0,1 0,2 0,7 1,2 0,4 0,4 0,4
Crude oil 	 -8,1 -2,0 -7,2 11,5 -7,0 -0,7 3,0 -11,0 0,7 9,2
Ships and platforms 	 -0,7 -2,2 0,4 -0,4 0,8 -2,5 -5,1 -0,7 -2,6 3,7
Services 	 2,3 2,4 2,6 2 , 7 -0.2 2 , 7 1,0 2,7 3,1 0,3

Gross domestic product 	 0,6 3,1 0,2 1,0 1 , 8 4,5 3,4 1,8 2,6 1,2
Mainland-Norway 	 2,2 4,2 1,9 2,5 2,1 4 , 9 4,2 3,6 3,9 0,7

••
Oil activities and ocean transport 	 -8,0 -2,8 -8,4 -7,5 0,4 2 , 5 -1,2 -8,2 -3,9 5,5
Mainland industries 	 0,8 3,7 0,8 1,5 0,1 4,7 3,2 3,3 3,6 -0,8

Manufacturing and mining 	 2,6 10,3 2,2 2,8 4,4 9,0 10,1 12,2 10,4 2,3
Production of other goods 	 2,5 3,0 1,4 1,9 5,7 7,9 5,8 -0,1 -0,0 0,7
General government 	 2,9 3,7 2,7 2,8 3,3 4,8 3,8 3,4 3,1 3,5
Private services 	 -0,9 1,8 -0,4 0,5 -3,5 2,6 0,3 1,6 2,6 -3,9

Correction items 	 14,8 7,1 11,5 11,0 19,5 5,8 11,6 5,4 6,1 10,5
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NATIONAL ACCOUNTS FOR NORWAY

Table 5. Balance of payments. Summary. At current prices. Million kroner

1994 1995 94:2 94:3 94:4 95:1 95:2 95:3 95:4 96:1

Exports 	 334837 355041 82029 84000 89895 89294 86302 88500 90945 97932
Goods 	 245559 267225 59848 59282 68927 68084 64865 64608 69668 76262
Services 	 . 	 89278 87816 22181 24717 20969 21210 21437 23892 21277 21670

Imports 	 . 282104 299352 70180 71491 73341 71130 73395 75114 79713 73636
Goods 	 197914 216841 48902 48030 52898 52621 52649 51983 59588 55377
Services 	 84190 82511 21279 23461 20444 18509 20746 23131 20125 18259

ExtOrnal balance 	 52733 55689 11849 12508 16554 18164 12907 13386 11232 24296"

••
Primary income and transfers from abroad . 29154 31143 6526 5886 7232 7885 7186 7832 8240 8603

Interest 	 19068 21823 4386 4004 4576 5689 5134 5277 5723 5574
Dividends etc 	 1899 2853 361 285 228 530 995 758 570 1360
Reinvested earnings 	 -1095 -2179 -356 -259 -264 -413 -811 -556 -399 -1144
Current transfers to Norway 	 9282 8646 2135 1856 2692 2079 1868 2353 2346 2813

••
Primary income and transfers to abroad 	 60870 58436 14399 12900 18135 15028 15033 12711 15664 14237

Interest 	 24975 24378 6244 4745 6993 6876 6619 4720 6163 6133
Dividends etc 	 10944 11489 4925 1094 1204 3934 4812 1305 1438 2917
Reinvested earnings 	 4170 1953 -1134 2489 2457 -710 -1112 1934 1841 488
Current transfers from Norway 	 20781 20616 4364 4572 7481 4928 4714 4752 6222 4699

Primary income and transfers from abroad, net. -31716 -27293 -7873 -7014 -10903 -7143 -7847 -4879 -7424 -5634

Current external balance, net 	 21017 28396 3976 5494 5651 11021 5060 8507 3808 18662

Revaluation 	 2672 10092 2780 3528 -1310 6613 54 -8687 12112 -4254.

••

Total net inflow on capital transactions 	 -1084 -1224 -271 -271 -271 -56 -79 -66 -1023 30

Decrease in the net debt of Norway 	 22605 37264 6485 8751 4070 17578 5035 -246 14897 14438.

Reconciliation due to changes in exchange rates
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