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Evaluation of Norges Bank’s projections for 2008
Bjørn E. Naug, Senior Adviser, Economics Department, Norges Bank1
Inflation in 2008 was significantly higher than Norges Bank projected in autumn 2007. This was to
a large extent due to an unexpected slowdown in productivity growth and to the rise in prices for
commodities and manufactured goods abroad being unexpectedly high through to last autumn.
In addition, capacity utilisation was higher than expected up until the summer. The global financial crisis led to weaker exports and private demand in mainland Norway than projected. Capacity utilisation was therefore lower than expected at the end of the year. Norges Bank’s projections
of developments in 2008 were broadly in line with those of other forecasters.

1. Introduction
Norges Bank’s projections of economic developments are
an important part of the basis for the conduct of monetary
policy. We therefore strive continuously to improve the
basis for these projections. An important element in this
work is evaluating projections in the light of subsequently
observed developments in the Norwegian economy. These
evaluations can improve our insight into the workings of
the economy and any structural changes. We can use this
insight when preparing forecasts and when improving
our forecasting tools.
Our projections are based on an overall assessment of
the economic situation and our understanding of how the
economy works. They are liable to several types of uncertainty, which can result in deviations between projected
and subsequently observed developments:
-- Uncertainty about the current situation. Our information about the state of the global and Norwegian
economy is incomplete. This uncertainty reflects both
the time lag before many important data are published
and the difficulty of distinguishing between genuinely
new information and noise. Data for output and
demand are often revised significantly in retrospect.
-- Uncertainty about the functioning of the economy. Our
understanding of how the economy works is based on
judgment, theory, empirical analyses and experience
of previous business cycles. This understanding is
uncertain, and mechanisms in the economy can change
in ways that are difficult to foresee.
-- Uncertainty about the nature and significance of
potential shocks to the economy. The economy may
be exposed to shocks that are impossible or very difficult to predict. In addition, it may be difficult to

gauge the impact of these shocks once they have
occurred. This applies particularly if the shocks result
in major shifts in corporate and household expectations. Examples of such shocks include the terrorist
attacks of September 2001 and the financial crisis
that erupted in autumn 2008.
This article evaluates the projections for 2008 published
in the Bank’s Monetary Policy Report in 2007 and 2008,
with the main emphasis on the projections in Monetary
Policy Report 3/07. The article starts with a brief look at
interest rates and the interest rate path (section 2.1) before
analysing forecast errors for prices (section 2.2), output
and demand (section 2.3) and the labour market (section
2.4). The evaluation also covers projections of other
forecasters published around the same time. A comparison of this kind can help to shed light on whether our
understanding of the current situation, the workings of
the economy and the impact of shocks was better or worse
than that of other forecasters. Finally, the appendix compares Norges Bank’s projections with those of other
forecasters over the past five years.

2. Actual and projected
developments in 2008
Table 1 shows the projections for 2008 published in the
Monetary Policy Report in 2007 and 2008.2 The final
column in the table shows the actual outcome according
to the statistics available at the end of the first quarter of
2009. The figures for the output gap, trading partners’
GDP and external price impulses in that column are
estimates from Monetary Policy Report 1/09. Both these

1

I would like to thank Ingvild Svendsen, Kåre Hagelund, Kristine Høegh-Omdal and Per Espen Lilleås for valuable comments and suggestions. Thanks
also to Marie Norum Lerbak and Agnes Marie Simensen for help with producing the charts.

2

Revisions of the projections from report to report are explained in a separate box in each report.
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Table 1 Projections of key macroeconomic variables for 2008. From Monetary Policy Report 1/07 to
Monetary Policy Report 3/08. Percentage change from 2007 unless otherwise stated

MPR 1/07
CPI

MPR 2/07

2½

CPI-ATE

MPR 3/07

3

MPR 1/08

MPR 2/08

MPR 3/08

Preliminary
accounts
3.8

3¼

3

4

3¾

2

2

1¾

2¼

2½

2½

2.6

Annual wage growth

5¼

5½

5¾

6

6

6

6.0

GDP

3¼

3½

3¾

3

2¾

2

2.0

GDP, mainland Norway

2¼

2½

2¾

3½

3¼

2½

2.4

Output gap, mainland Norway (level)1)

1¾

2

2¼

2½

2½

2¼

2

Employment, persons

¼

1

1¼

2¼

2¾

2¾

3.2

Labour force, LFS

½

1

1¼

2¼

2¾

2¾

3.4

LFS unemployment rate (level)

3

2¾

2½

2½

2½

2½

2.6

2¾

3

3¼

3¾

3¼

2¼

2.1

- Private consumption

3

3¼

3½

3½

2¾

1½

1.5

- Public consumption

3

3

2¾

2¾

3¼

3¾

3.7

1¼

2¾

3¼

5¼

4¾

2¼

1.9

0

0

7½

7½

7½

7½

7.1

Mainland exports

3½

5¼

4

5

5

5½

4.3

Imports

3¼

4½

4¾

5¼

5¼

4

4.2

Key policy rate (level)

5¼

5¾

5¼

5½

5½

5¼

5.3

92¼

92

88¼

87

87½

90¼

90.8

2¾

2¾

2½

2

2¼

1¾

0.9

External price impulses

–¼

0

–¼

0

½

¾

0.5

Oil price, USD/bbl (level)

66

73

84

101

122

100

97

Mainland demand

- Fixed investment, mainland Norway
Petroleum investment

Import-weighted exchange rate (I-44) (level)
GDP, trading partners

1)
1) 2)

1)
2)

Norges Bank’s estimate.
Indicator of external price impulses for imported consumer goods measured in foreign currency.

figures and the figures in the final column from the
national accounts are preliminary.

2.1 Interest rates and the interest rate path
Activity in the Norwegian economy showed unusually
strong growth from 2003 to 2007 (see Chart 1). Low
interest rates, high income growth, strong economic
growth abroad and improved terms of trade led to marked
increases in exports, investment and private consumption.
Falling prices for imported goods and strong growth in
productivity and labour immigration enabled the Norwegian economy to grow rapidly for several years without
inflation picking up significantly. The key policy rate was
raised gradually from summer 2005, which helped to
curb growth in demand.
In Monetary Policy Report 3/07, we estimated that
capacity utilisation had peaked and would fall gradually
5

Chart 1 Mainland GDP. Annual volume growth.
Per cent. 1980 – 2008
7
6
5
4
3
2
1
0
-1
1
-2

7
6
5
4
3
2
1
0
-1
1
-2
1980

1984

1988

1992

1996

2000

2004

2008

Sources: Statistics Norway and Norges Bank

NORGES BANK Economic bulletin 1/2009

Chart 3 Factors behind changes in the interest rate path
from MPR 3/07 to MPR 2/08 (1st half of 2008).
Percentage points. 2008 Q2 – 2010 Q4

Chart 2 Consumer prices. 12-month change.
Per cent. January 2004 – December 2008
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Chart 5 Factors behind changes in the interest rate path from
MPR 2/08 to the monetary policy meeting in December 2008
(2nd half of 2008). Percentage points. 2008 Q4 – 2011 Q4

Chart 4 Key policy rate. Projections from different reports
and actual developments. Fan chart from MPR 3/07.
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towards a normal level through to the end of 2010. Underlying inflation had increased during the autumn (see
Chart 2). We projected that the annual rise in the consumer price index adjusted for tax changes and excluding
energy products (CPI-ATE) would pick up gradually
towards 2½ per cent in 2010. The interest rate path indicated that the key policy rate would be somewhat above
5 per cent for the next three years.
Underlying inflation and activity in the mainland
economy were higher towards the end of 2007 and
through to the summer of 2008 than projected in Monetary Policy Report 3/07. The interest rate path was
therefore revised up in Monetary Policy Report 1/08 and
2/08 (see Chart 3).3 In addition, the key policy rate at the
end of the first half of 2008 was slightly higher than
assumed (see Chart 4).
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The global economy entered a sharp downturn in
autumn 2008. The outlook for the Norwegian economy
deteriorated, and there were prospects that inflation would
be weaker than previously projected. This led to a 1
percentage point reduction in the key policy rate during
the course of October and a 1.75 percentage point reduction at the monetary policy meeting on 17 December. The
interest rate path was revised down significantly in both
Monetary Policy Report 3/08 and in new projections that
were released following the monetary policy meeting on
17 December (see Chart 5).4 Monetary policy in 2008 is
discussed further in Norges Bank’s Annual Report for
2008, in explanatory boxes in the Monetary Policy Report
during the year, and in the document “New interest rate
projections” published on 17 December 2008.

3

The calculations in Charts 3 and 5 were made on the basis of a small calibrated model for the Norwegian economy (see Staff Memo 2004/3).

4

The contribution from “increased pace of reduction” in Chart 5 represents the desire to pursue a more active monetary policy than usual in order to
reduce uncertainty and forestall a particularly unfavourable outcome for the economy.
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Chart 6 CPI. Projections from different reports and actual
developments. Fan chart from MPR 3/07.
Four-quarter growth. Per cent. 2006 Q1 – 2008 Q4
6

Chart 7 CPI-ATE1). Projections from different reports and
actual developments. Fan chart from MPR 3/07.
Four-quarter growth. Per cent. 2006 Q1 – 2008 Q4
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Chart 8 Domestically produced goods and services in CPI-ATE1) 2).
Projections from different reports and actual developments.
12-month change. Per cent. January 2006 – December 2008
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Chart 9 Imported consumer goods in CPI-ATE1). Projections
from different reports and actual developments.
12-month change. Per cent. January 2006 – December 2008
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2.2 Prices
In Monetary Policy Report 3/07, Norges Bank projected
that annual CPI-ATE inflation would move up from 1½
per cent in 2007 to 1¾ per cent in 2008. Norges Bank
forecast that the rise in prices of domestically produced
goods and services would pick up due to higher cost inflation and the increase in capacity utilisation in 2007. Prices
for imported consumer goods were also expected to be
affected by the increased price pressure in the Norwegian
economy. However, we expected international prices for
Norway’s imported consumer goods to be largely
unchanged from 2007 to 2008. The krone had also appreciated markedly during 2007. Against this background,
Norges Bank projected that prices for imported goods in
the CPI-ATE would continue to fall. Forward electricity
prices indicated that electricity prices would rise signifi7

cantly in the coming months. We also expected fuel prices
to grow strongly due to a surge in oil prices. Norges Bank
forecast that the consumer price index (CPI) would grow
by 3¼ per cent from 2007 to 2008.
Both the CPI and the CPI-ATE rose further in 2008
than projected in Monetary Policy Report 3/07 (see Table
1 and Charts 6 and 7). The annual rate of CPI-ATE inflation climbed from 1.4 per cent in 2007 to 2.6 per cent in
2008. The price growth for domestically produced goods
and services increased significantly and more than
expected (see Chart 8). Prices for imported consumer
goods were more or less unchanged from 2007 to 2008,
whereas we had projected a decrease (see Chart 9). The
annual rate of CPI inflation climbed from 0.8 per cent in
2007 to 3.8 per cent in 2008, the highest rate since 1990.
The gap between CPI and CPI-ATE inflation reflects the
sharp increase in fuel and electricity prices from 2007
NORGES BANK Economic bulletin 1/2009

Chart 10 Oil price (Brent Blend) in USD per barrel.
Projections from different reports1) and actual developments.
3 January 2006 – 31 December 2008

Chart 11 Import-weighted exchange rate (I-44)1).
Projections from different reports and actual developments.
Index. 1995 = 100. 2006 Q1 – 2008 Q4
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Sources: Thomson Reuters and Norges Bank

to 2008. Energy prices were nevertheless lower than
projected in Monetary Policy Report 3/07. The forecast
error was therefore smaller for the CPI than for the
CPI-ATE. Electricity prices showed a markedly slower
rise than expected. The oil price was higher than expected
towards the end of the year (see Chart 10), and hence fuel
prices rose further than projected.
The increased growth in prices for domestically produced goods and services reflected the strong growth in
the Norwegian economy from 2004 to 2007. High capacity utilisation gradually led to a shortage of labour. Wage
growth therefore increased markedly from 2006 to 2008.
Growth in labour productivity slowed towards the end of
the economic upswing and came to a halt last year. Wage
growth was largely as projected in Monetary Policy Report
3/07, but productivity growth was considerably weaker
than anticipated. Unit labour costs therefore grew more
than expected from 2007 to 2008. Capacity utilisation
was also higher than expected through to last summer.
This may have made it easier to raise margins and pass
higher costs on to prices than previously assumed.
Enterprises’ costs also increased as a result of the rise
in energy prices and higher prices for commodities and
manufactured goods abroad. External price impulses
were stronger than expected. The rapid rise in food prices
in the world market and the sharp increase in target prices
agreed in the Norwegian agricultural settlement in spring
2008 resulted in a faster-than-expected rise in food prices
during 2008. The appreciation of the krone in 2007 and
the first part of 2008 helped to soften the impact of higher
international prices on enterprises’ costs.
Rents climbed strongly from 2007 to 2008. The rise in
energy prices and higher interest expenses for landlords
may have contributed to this. Growing expectations of a
fall in house prices may also have made it more attractive
to rent. The rise in rents was stronger than anticipated.
8
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The price movements and forecast errors for imported
consumer goods in 2008 are largely a reflection of an
unexpectedly strong increase in prices for manufactured
goods abroad through to the autumn. This in turn was
related to the surge in the price of oil and other commodity prices. The unexpectedly high cost inflation and
resource utilisation in Norway also contributed to the
under-prediction. In isolation, the appreciation of the
krone during 2007 and through to summer 2008 reduced
prices for imported goods. However, the krone strengthened slightly less than we had assumed (see Chart 11).
This also contributed to prices for imported consumer
goods being higher than projected. The forecast error for
imported consumer goods is also related to the sharp
increase in the price of telecommunications equipment
from June to July, which is estimated to have pushed up
the annual rate of CPI-ATE inflation by 0.1 percentage
point. There was no corresponding increase in the price
of telecommunications equipment in other countries.
Consumer price inflation fell towards the end of 2008.
Household demand was weak, and this led to increased
price-discounting. In addition, prices for energy goods
and foreign goods decelerated. A steep fall in the price
of oil during the autumn led to a marked drop in fuel
prices in the CPI. Electricity prices rose from the third
to the fourth quarter, but year-on-year growth fell because
electricity prices had risen even more sharply towards
the end of 2007. The krone depreciated markedly in the
second half of last year. This had little impact on inflation
in 2008, however, as changes in the krone exchange rate
feeds through to prices with a time lag.
The forecast error for the CPI-ATE is considerably
smaller in the projections in Monetary Policy Report 1/08
than in the projections from autumn 2007 (see Chart 7).
The CPI-ATE forecast was revised up from Monetary
Policy Report 3/07 to 1/08. Inflation and capacity utilisaNORGES BANK Economic bulletin 1/2009

Chart 13 CPI-ATE. Projections of annual growth in 2008
published at different times.1)
Per cent. January 2007 – December 2008

Chart 12 CPI. Projections of annual growth in 2008
published at different times1).
Per cent. January 2007 – December 2008
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tion had risen further than expected. At the same time,
the krone was weaker than assumed, and it seemed that
international prices for imported goods would rise further
than projected in Monetary Policy Report 3/07. These
conditions were expected to push up inflation.
Charts 12 and 13 present the projections from Norges
Bank and other forecasters for the annual rate of CPI and
CPI-ATE inflation published in 2007 and 2008. Norges
Bank’s projections for 2008 are compared with the mean,
highest and lowest of the forecasts from Nordea, DnB
NOR, Handelsbanken, Danske Bank, the Ministry of
Finance, Statistics Norway, the Confederation of Norwegian Enterprise (NHO) and Skandinaviska Enskilda
Banken (SEB) published at around the same time.
The charts show that most forecasters underestimated
inflation for 2008 both in 2007 and in the first part of last
year. Norges Bank’s CPI projections were, as a whole,
more accurate than the mean projection of other forecasters. In particular, our projections from the summer and
autumn of 2007 were closer to the mark than the other
forecasts. However, Norges Bank’s projections of
CPI-ATE inflation at that time were slightly less accurate
than the mean of the other projections. During 2008,
Norges Bank’s CPI-ATE projections were broadly in line
with the mean projection of other forecasters.

2.3 Output and demand
In Monetary Policy Report 3/07, Norges Bank projected
that the Norwegian economy was facing a moderate
slowdown. Mainland GDP growth was projected to slow
from 5¼ per cent in 2007 to 2¾ per cent in 2008. These
projections meant that capacity utilisation would peak at
the beginning of 2008 and then fall gradually during the
9

3
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0

3

year. Growth in household demand was expected to slow
as a result of higher interest rates, higher inflation and
several years of rapid accumulation of debt and housing
capital. Housing investment and house prices had been
falling since autumn 2007 and were expected to fall
further in 2008. We also expected that growth in traditional (mainland) exports and business investment in
mainland Norway would decline as a result of higher
interest rates, higher cost inflation, a stronger krone and
weaker economic growth both at home and abroad. At
the same time, growth in petroleum investment and public
demand was expected to hold up.
Preliminary national accounts data indicate that mainland GDP growth slowed from 6.1 per cent in 2007 to 2.4
per cent in 2008. The change from 2007 to 2008 was
therefore largely as projected in Monetary Policy Report
3/07, but developments in the latter part of 2007 and in

Chart 14 The output gap. Projections from different reports.
Fan chart from MPR 3/07. Per cent. 2006 Q1 – 2008 Q4
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Chart 15 Key policy rate, money market rate1) and banks’
lending rate on new loans2).
Per cent. 3 May 2007 – 31 December 2008

Chart 16 Changes in the banks’ credit standards towards
households and non-financial corporations. Net figures1).
Per cent. 2007 Q4 – 2008 Q4
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Chart 17 Indicators of consumer and business confidence.
Net figures. Seasonally adjusted. 2002 Q1 – 2008 Q4

Chart 18 Indicator for world trade. Sum of exports and
imports in the US, Japan, Germany and China in USD.
12-month change. Per cent. January 2000 – December 2008
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2008 differed from our projections. Economic growth
increased more than expected towards the end of 2007,
and capacity utilisation thus reached a higher level at the
beginning of 2008 than projected (see Chart 14). Growth
in the Norwegian economy through 2008 was also considerably lower than expected, resulting in markedly
lower capacity utilisation at the end of the year than
forecast in autumn 2007.
During the first half of 2008, growth was pulled down
by a drop in housing investment and weak growth in
private consumption. Traditional exports and business
investment in mainland Norway also grew relatively
weakly in the first half of the year, but were still at high
levels owing to the strong growth rate in 2007.
The situation changed dramatically during the autumn.
Confidence in the financial system and the economic
outlook deteriorated sharply following the Lehman Brothers bankruptcy on 15 September. Banks worldwide became
10
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more reluctant to lend to one another, and risk premiums
in the money market increased significantly. Developments
in the money market and the weaker outlook prompted
banks to raise their lending rates, and they became more
reluctant to provide credit to businesses and households
(see Charts 15 and 16). Share prices and prices for oil and
other commodities fell markedly. Indicators of corporate
and household expectations also fell significantly (see Chart
17). House prices dropped sharply in Norway and many
other countries. The problems in financial markets and
weaker expectations rapidly translated into reduced output
and demand. World trade declined sharply towards the end
of the year (see Chart 18).
Growth in the Norwegian economy slowed towards the
end of 2008, but not to the same degree as among our
trading partners. Seasonally-adjusted mainland GDP
continued to grow in the third quarter and contracted by
just 0.2 per cent in the fourth quarter. Private consumpNORGES BANK Economic bulletin 1/2009

Chart 19 Mainland GDP. Projections of annual growth in
2008 published at different times.1)
Per cent. January 2007 – December 2008

Chart 20 Change in employment (QNA) on previous year
(per cent) and the level of unemployment (LFS) as a
percentage of the labour force. 1980 – 2008
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tion and private investment in mainland Norway fell
markedly from the first to the second half of the year.
Increased uncertainty, weaker growth prospects, higher
interest expenses and tighter credit standards reduced
demand from enterprises and households more than
expected before the financial crisis erupted. The reductions in the key policy rate during the autumn helped to
restrain the drop in demand somewhat. The downturn in
the global economy resulted in a pronounced contraction
in exports of traditional goods and services from the first
to the final half of the year. As a result of solid growth in
petroleum investment and public demand, growth in the
Norwegian economy was substantially higher than among
our trading partners in the second half of the year.
Both private consumption and housing investment were
weaker than expected in 2008 after exhibiting unusually
strong growth in the preceding years. The saving ratio
had fallen to very low levels during the period 2004–2007.
The rapid decline in consumption growth and housing
investment once the key policy rate had moved back up
to a more normal level suggests that the debt burden had
been pushed to the limit in parts of the household sector.
Household demand was also eroded by a faster-thanexpected increase in bank lending rates through to last
autumn. The key policy rate had risen further than
assumed, and risk premiums in the money market had
increased more than expected. As inflation was also
higher than projected, growth in household real disposable income was lower than expected, which further
dragged down demand. The rise in interest rates also
pulled down house prices and pushed up the cost of
investing in housing and other consumer durables. The
decrease in house prices reduced households’ wealth and
their potential to borrow against their homes. The finan11

cial crisis caused consumption and housing investment
towards the end of 2008 to deviate further from the
forecasts published a year earlier.
Traditional exports and business investment in mainland Norway grew largely as projected from 2007 to
2008, but developments in the latter part of 2007 and in
2008 differed from the projections in Monetary Policy
Report 3/07. Both exports and investment increased
considerably more than expected towards the end of 2007,
but growth was weaker than expected through 2008. The
gap between actual and projected growth was particularly
wide in the second half of the year. The unexpectedly
steep fall in exports and investment towards the end of
2008 reflects the fall in global trade, the weaker outlook
and the limited and expensive supply of credit resulting
from the financial crisis.
Petroleum investment grew largely as projected from
2007 to 2008, while public consumption and public
investment increased further than expected. Developments in the petroleum sector and the public sector
therefore reduced the forecast error for mainland GDP.
In Monetary Policy Report 1/08, we revised up the projections for annual growth in exports, business investment
and mainland GDP, because growth in these variables had
been surprisingly strong towards the end of 2007. The
projections for annual growth in output and demand in
Monetary Policy Report 1/08 were therefore less accurate
than those in Monetary Policy Report 3/07.
Chart 19 compares our projections for mainland GDP
growth with those of other forecasters. The chart shows
that most forecasters overestimated growth in 2008 in
their economic reports published in late 2007 and the
first three quarters of 2008. Our projections in 2007 and
the final report of 2008 were relatively accurate compared
NORGES BANK Economic bulletin 1/2009

Table 2 Population and labour force growth.
Projected and actual. Percentage change from
2007 to 2008
Growth in population aged
15–74

MPR 3/07

MPR 1/08

MPR 1/09

1

1½

1¾

Contribution from changes in
population composition
–¼

–¼

–¼

Cyclical contribution
(changes in participation
rates)

½

1

1¾

Growth in labour force

1¼

2¼

3.4

Chart 21 The share of industrial managers that expect
production to be limited by the supply of labour.1)
Per cent. 2000 Q1 – 2008 Q4
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to the other forecasts, but the projections in Monetary
Policy Report 1/08 were somewhat less accurate than the
mean for the other forecasters.

2.4 The labour market
Employment grew strongly in 2006 and 2007. The
increased demand for labour was met with an increased
supply of labour, both from the existing population and
through labour immigration from new EU member states.
Unemployment nevertheless fell rapidly in 2006 and
through to the summer of 2007 to a very low level (see
Chart 20). This caused wage growth to pick up in 2006
and 2007. In Monetary Policy Report 3/07, we projected
that weaker growth in the Norwegian economy would
reduce employment growth from 3½ per cent in 2007 to
1¼ per cent in 2008. It was assumed that the whole of
this growth in employment would come from an increased
labour supply, with an attendant unchanged unemployment rate. It was also assumed that productivity growth
would be relatively low and in line with growth in 2007.
Annual wage growth was expected to rise to 5¾ per cent
due to the drop in unemployment, higher corporate profitability and the prospect of higher inflation.
Unemployment and wage growth in 2008 were largely
as projected in Monetary Policy Report 3/07. Employment, however, increased significantly more than forecast.
Preliminary national accounts data indicate that employment growth fell from 4.1 per cent in 2007 to 3.2 per cent
in 2008. The growth in employment was made possible
by a significant increase in labour supply. The unexpectedly strong demand for labour meant that participation
rates and labour immigration rose further than projected
(see Table 2).
5

Employment grew relatively strongly during the first
three quarters of 2008 despite growth in the mainland
economy grinding to a halt. This resulted in an unexpectedly steep fall in productivity growth from 2007 to 2008.
The growth in employment probably ref lected the
economy’s strong growth in 2007, combined with the
time it normally takes enterprises to adjust employment
to lower growth in production. In addition, most forecasters – and probably also enterprises – anticipated significantly higher output growth in 2008 than what turned
out to be the case (see above). The growth in employment
in 2008 must also be seen in the light of a tight labour
market through to last autumn. Production in parts of the
business sector was limited by the supply of labour. Many
business leaders expected production to continue to be
limited by the supply of labour (see Chart 21). They
therefore chose to continue to recruit even though the
economy had stopped growing. We underestimated this
effect. Employment did not begin to fall until the end of
the year once the financial crisis had undermined expectations. Meanwhile, the labour force continued to grow.
This pushed up unemployment.
Charts 22–24 compare our projections for employment,
unemployment and wage growth with those of the other
forecasters listed above.5 All forecasters underestimated
the strong growth in employment from 2007 to 2008, but
most nevertheless predicted an unemployment rate close
to the actual outcome. Norges Bank’s projections for
employment and unemployment were broadly in line with
the mean for the other forecasters from summer 2007
onwards. Our projections of wage growth published in
late 2007 and early 2008 were somewhat better than the
mean for the other forecasters.

NHO does not publish forecasts of wage growth. SEB and Nordea do not publish forecasts of employment.
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Chart 22 Employment. Projections of annual growth in 2008
published at different times.1)
Per cent. January 2007 – December 2008

Chart 23 LFS unemployment. Projections for 2008 published
at different times.1) Percentage of the labour force.
January 2007 – December 2008
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Chart 24 Annual wages. Projections of annual growth in
2008 published at different times.1)
Per cent. January 2007 – December 2008
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3. Conclusion
Inflation in 2008 was considerably higher than projected
in Monetary Policy Report 3/07. Productivity growth fell
further than expected when the economy turned in early
2008. As a result, unit labour costs rose further than
projected. Foreign price impulses were also stronger than
assumed. In addition, capacity utilisation was higher than
expected until summer last year. This probably amplified
the impact on prices of the unexpectedly high rise in
labour costs and international prices.
Activity in the mainland economy grew less than
expected in 2008. Against the background of the global
13

financial crisis, world trade declined sharply, banks
tightened their credit standards, and enterprises and
households became more pessimistic about the future.
Exports and private demand in the mainland economy
therefore fell significantly – and further than expected
– towards the end of 2008. Owing to solid growth in
petroleum investment and public demand, growth in the
Norwegian economy held up better than growth among
our trading partners in the second half of 2008.
Employment continued to grow strongly until the
autumn despite the halt in growth in the Norwegian
economy. Both employment and the labour force grew
considerably more than projected. We probably underestimated enterprises’ willingness to increase or maintain
employment when output stops growing if there is also
a shortage of labour. Enterprises may also have over
estimated future production.
In recent years, Norges Bank has used new model tools
to predict developments in the Norwegian economy. The
macro model NEMO (Norwegian Economy Model) is used
in the preparation of the interest rate forecast and to project
developments in the medium term (see box in Monetary
Policy Report 3/07). The short-term projections are based
on a general assessment of incoming information, partly
from our regional network, and forecasts from a number
of statistical and econometric models. The model system
SAM (System of Averaging Models) weights the projections from different models for inflation and mainland
GDP (see box in Monetary Policy Report 2/08). SAM was
first used for Monetary Policy Report 2/08. Work on
improving our analysis of the Norwegian economy and
further developing our models is a continuous process.
Evaluations of projections form part of this work.
NORGES BANK Economic bulletin 1/2009

Appendix: Comparison of projections from Norges Bank and other
forecasters for 2004–2008

This appendix compares projections from Norges Bank
with those from Statistics Norway, NHO, SEB, DnB
NOR, Nordea, Handelsbanken, Danske Bank and the
Ministry of Finance for the period 2004–2008. We look
at projections for LFS unemployment, CPI and CPI-ATE
inflation, mainland GDP, employment and wage growth.
For each variable and forecaster, we have calculated the
mean forecast error (see Table 3) and mean absolute
forecast error (Table 4) for the period 2004–2008. Mean

forecast error is a measure of bias in the projections,
while mean absolute forecast error is a measure of their
accuracy. We have measured the forecast error for a
particular year as the mean forecast error for all projections published during that year and the preceding year.6
The projections for employment and mainland GDP have
been evaluated relative to the first annual figures published for the year in question (preliminary national
accounts).

Table 3 Mean forecast error for Norges Bank and other forecasters. 2004–2008

1)

2)

LFS
unemployment

Annual wages2)

0.79

–0.11

–0.13

0.93

–0.11

0.07

0.90

0.85

–0.02

0.17

0.58

0.43

0.09

0.97

CPI

CPI-ATE

Mainland GDP

Norges Bank

0.00

–0.29

0.82

Statistics Norway

0.03

–0.29

0.90

Ministry of Finance

0.00

–0.35

NHO

0.09

–0.37

Employment
(QNA)1)

DnB NOR

–0.02

–0.37

0.99

–0.12

–0.20

Nordea

–0.02

–0.40

1.13

–0.01

–0.18

SEB

–0.18

–0.36

0.94

–0.10

–0.13

Handelsbanken

–0.03

–0.41

0.91

1.05

–0.15

–0.08

Danske Bank

–0.01

–0.39

0.74

1.01

–0.07

–0.15

Mean, other forecasters

–0.02

–0.36

0.89

0.93

–0.07

–0.10

Handelsbanken projects employment as per the Labour Force Survey (LFS) rather than the quarterly national accounts (QNA). This is
taken into account in the calculation of forecast errors.
Statistics Norway projects wages per full-time equivalent person. This is taken into account in the calculation of forecast errors.

Table 4 Mean absolute forecast error for Norges Bank and other forecasters. 2004–2008
CPI

1)

2)

6

CPI-ATE

Mainland GDP

Employment
(QNA)1)

LFS unemployment

Annual wages2)

Norges Bank

0.45

0.47

1.01

1.03

0.32

0.48

Statistics Norway

0.38

0.48

1.17

0.99

0.32

0.34

Ministry of Finance

0.47

0.48

1.15

0.89

0.26

0.49

NHO

0.52

0.56

1.00

0.82

0.27

DnB NOR

0.54

0.53

1.20

1.26

0.34

0.49

Nordea

0.52

0.52

1.29

0.37

0.58

SEB

0.54

0.50

1.08

0.32

0.41

Handelsbanken

0.49

0.59

1.12

1.07

0.29

0.41

Danske Bank

0.50

0.49

1.12

1.13

0.30

0.40

Mean, other forecasters

0.46

0.51

1.09

1.07

0.29

0.41

Handelsbanken projects employment as per the Labour Force Survey (LFS) rather than the quarterly national accounts (QNA). This is
taken into account in the calculation of forecast errors.
Statistics Norway projects wages per full-time equivalent person. This is taken into account in the calculation of forecast errors.
Statistics Norway, DnB NOR, Nordea and Handelsbanken published an additional set of forecasts last autumn. These are included in the calculations
below and in the comparison of projections in section 2.
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Chart 26 Mainland GDP. Projections of annual growth1).
Per cent. 2004 – 2008

Chart 25 CPI-ATE. Projections of annual growth1).
Per cent. 2004 – 2008
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Norges Bank’s mean forecast error for CPI inflation is
zero for the period 2004–2008. The other forecasters also
have low mean forecast error for CPI inflation. However,
all forecasters overestimated CPI-ATE inflation over the
period as a whole. This was due to overestimation of
CPI-ATE inflation when it was low during the period
2004–2006 (see Chart 25).7 Several forecasters predicted
CPI-ATE inflation relatively well in 2007, but all underestimated the growth in CPI-ATE from 2007 to 2008.
Norges Bank’s projections for CPI and CPI-ATE inflation
over the period 2004–2008 were broadly in line with the
mean for the other forecasters. None of the other forecasters had a lower mean absolute forecast error for CPI-ATE
inflation than Norges Bank.
All forecasters underestimated the strong growth in
the Norwegian economy from 2004 to 2007 (see Chart
26). However, they overestimated growth when it fell
sharply from 2007 to 2008. Norges Bank’s projections
for mainland GDP growth were broadly in line with the
mean for the other forecasters.
Norges Bank and the other forecasters underestimated
growth in employment from 2004 to 2008. The forecasts
for 2004 and 2005 were relatively accurate, but the forecasters underestimated the strong growth in employment
in 2006–2008. All forecasters expected unemployment
to fall more rapidly during the economic upswing than
it did, but they overestimated unemployment when it fell
sharply from 2005 to 2007. Norges Bank’s forecast error
for employment and LFS unemployment was in line with
that for the other forecasters.
7

7

All forecasters overestimated wage growth in 2004 and
2005 when it was low (see Chart 27). They underestimated wage growth when it picked up in 2007.
The comparison above shows that Norwegian forecasters predicted fairly similar developments in main macro
economic variables during the period 2004–2008. Norges
Bank’s projections were broadly in line with those of the
other forecasters.

Chart 27 Annual wage. Projections of annual growth1).
Per cent. 2004 – 2008
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The projections for a specific year are calculated as the mean of all projections published during that year and the preceding year.
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Costs in the payment system
Olaf Gresvik, Adviser, and Harald Haare, Special Adviser, Payment Systems Department, Norges Bank1
This article presents the estimated costs in 2007 of the use and production of the most common
Norwegian payment services: payment cards, giros and cash. The social cost of using and producing payment services was NOK 11 billion. This is equivalent to 0.49 per cent of GDP, which is
low in comparison with other countries. The social cost per payment is lower with the use of payment cards than with the use of cash. To our knowledge, the Norwegian Cost Study 2007 is more
comprehensive than any other cost survey on payments conducted so far.

1. Introduction and aim
The purpose of this analysis is to assess:
-- the cost structure for different payments
-- developments in costs over time
-- the relationship between prices/income and costs for
payment services
Norges Bank conducted similar surveys in 1988, 1994
and 2001.2 The 2007 survey is a continuation of these
previous surveys but is of wider scope in terms of both
the number of services and which participants in the
payment chain are included.
Section 1 of the Norges Bank Act states that the bank
is to “(...) promote an efficient payment system domestically as well as vis-à-vis other countries.” An efficient
payment system ensures that payments are performed
quickly, cost-effectively and securely. Our cost analyses
were performed in order to obtain information on costeffectiveness.
The article is structured as follows: section 2 presents
the scope of the analysis; section 3 describes the methods
used for the calculations; section 4 outlines the assumptions underlying the calculations; section 5 presents the
calculations of social cost; sections 6, 7 and 8 present the
private cost to banks, households and merchants respectively; and section 9 provides a summary.

2. Scope and data
The analysis maps the cost of the production and use of
payment services for banks and their subcontractors,
Norges Bank, households and merchants3 in 2007. The
data are taken primarily from three independent surveys

covering banks, households and merchants respectively.
The most important services and participants in the
payment system are shown in Chart 1.
Chart 1 The payment chain
Payers

Banks

Central

Banks

Payees

(House-

Issuers

Bank

Acquirers

(Merchants

holds)

etc.)

Subcontractors to other agents: Payment centrals / hubs / service
providers (BBS / EDB / NOKAS / LOOMIS)

Payments, withdrawals and deposits using cards, cash, giros etc.

Chart 1 shows the six participants involved in a standard
payment transaction using cash, card or giro. These are
the payer (household/cardholder), the payee (merchant or
other enterprise), the payer’s bank, the payee’s bank, the
central bank, and subcontractors (in this context the clearing houses are subcontractors to all of the other participants). When payments are made by card or giro, the
transaction between payer and payee goes through all of
these participants. When payments are made in cash, the
transaction itself is conducted directly between the payer
and payee without any intermediary. However, cash will
be transferred between several of the participants when
withdrawals and deposits are made. All participants will

1

We would like to thank Leif Veggum, Asbjørn Enge, Knut Sandal, Tommy Sveen and Kåre Hagelund for useful comments.

2

These surveys are presented in Fidjestøl, Flatraaker and Vogt (1989a and 1989b), Robinson and Flatraaker (1995a and 1995b) and Gresvik and Øwre
(2002 and 2003) respectively.

3

Merchants are defined as shops, transport firms, service providers and others that accept payment for goods and services at point of sale (both physical
and online).
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therefore be involved in payments either as payer/payee
or as intermediary for cash/deposit money. Payments using
deposit money can be initiated from both ends of the
chain, depending on whether the transaction is, say, a
credit transfer (ordinary giro payment) or direct debit.
The analysis covers the most popular domestic payment
services: payment cards, cash and giros. Costs have been
calculated for a total of 26 services.4
Bank-to-bank payments, cross-border payments and
payments using cheques and e-money are not included.5, 6
Nor does the survey cover all costs for all payees, such
as the cost of issuing bills. Norwegians’ use of payment
services abroad is not included.
The survey of bank costs was responded to by 12 banks
with a combined market share of approximately 55 per
cent in terms of assets. The survey mapped all activity
at these banks relating to their costs for payment and cash
services. This information was obtained through electronic questionnaires formulated and distributed by
Norges Bank.7
The household survey mapped households’ payment

habits during a one-week period in September 2007.
Together with statistics for the use of various payment
instruments from Norges Bank, this provided a basis for
calculating the number of payments using payment cards
and cash in Norway in 2007 (see Box 1). Households’
costs were calculated on the basis of information from
the survey combined with other statistics for wages,
estimates for time consumption, etc. The survey was
conducted by telephone, and respondents were a representative sample of Norwegians over 15 years of age. 8
The survey of merchants’ costs was conducted by
Norges Bank in late 2007 and early 2008.9 Respondents
were a selection of enterprises, with an overrepresentation
of grocery stores, convenience stores, hotels and restaurants. Unfortunately the response rate was below 5 per
cent, and so not all of the information from this survey
was of sufficient quality to be used in the analysis.
Besides these surveys, the calculations employed statistics from Norges Bank’s Annual Report on Payment
Systems, information on cash deposits with Norges Bank
and cash handling company Norsk Kontantservice

Box 1: Number of cash transactions and costs
To calculate social costs in the payment system, it is necessary to know the number of transactions. Good
statistics are available for card and giro transactions and for the number of cash withdrawals. There are no
statistics for cash payments. In this analysis, we have calculated the number of cash payments on the basis of
information from the household survey (see Tables 6 and 10).
Our calculations show that cash payments accounted for 24 per cent of the total number of transactions and 14
per cent of the value of sales at point of sale in Norway in 2007. This corresponds to 285 million transactions
with a value of NOK 62.1 billion.
Some information on deposits and withdrawals suggests that calculating the number of cash payments on the
basis of the household survey may produce too low an estimate. For example, cash withdrawals by Norwegians
in 2007 totalled NOK 141.5 billion, and total deposits at Norges Bank and cash-in-transit companies came to
NOK 208 billion (see Gresvik and Haare 2008). The household survey was designed specifically to provide
information for this calculation as well as a number of other questions in the cost analysis. We have therefore
chosen to use this calculation. The number of cash payments is also less important for the cost calculations
than might be expected. (cont.)

4

35 services were originally mapped, but the data are not good enough for the calculations for all of these services to be published. A selection of these
services is presented in Table 8.

5

A detailed description of the analytical methods and results for the three surveys can be found in Gresvik and Haare (2009a and 2009b).

6

E-money is defined as a monetary value in the form of a claim on the issuer which is stored on an electronic medium, issued on receipt of funds, and
recognised as a means of payment by enterprises other than the issuer. (Deposit money controlled by payment cards is not e-money.)

7

The Norwegian Savings Banks Association and the Norwegian Financial Services Association provided valuable input on the design of the bank
questionnaire. The questionnaires are reproduced in Gresvik and Haare (2009b).

8

The questions were formulated by Norges Bank. The company NORSTAT AS conducted the actual interviews.

9

The survey was designed and implemented with assistance from the Federation of Norwegian Commercial and Service Enterprises and the Norwegian
Hospitality Association.
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It is possible to calculate the number of cash payments in other ways. For example, Gresvik and Haare (2008)
show that, based on official statistics for household consumption, the value of cash payments at point of sale
was NOK 227.7 billion or 38 per cent of consumption. Assuming that the average amount of each cash payment
is the same as in the household survey (NOK 217.9), the number of cash transactions will be 1 045.1 million
or 53 per cent of the total number of payments at point of sale.
Based on the number of cash payments from the household survey, the total social cost for cash payments and
withdrawals/deposits was approximately NOK 3.5 billion. Costs rise with the number of cash payments, but
perhaps not as much as might be expected. Even trebling the number of cash payments (see paragraph above)
will increase the cost by only 39 per cent (NOK 4.87 billion). This is covered in more detail in section 3 of
Gresvik and Haare (2009a). As the number of cash withdrawals and deposits is known (it is recorded fairly
precisely in other statistics), the cost of these services will be the same whatever the number of cash payments.1
It is only the cost of the actual payments that increases. Given the way that our analysis has been designed,
this means that it is the distribution of cash that has the greatest impact on costs, not the number of cash payments.
As a result, uncertainty about the number of cash payments is of moderate significance for our analysis. For
other purposes, a more thorough analysis of the number of cash payments would be necessary.
1

Our analysis treats the number of cash deposits/withdrawals as independent of the number of cash payments. This is a simplification of reality.
We can assume that, in reality, an increased number of cash payments will result in an increased number of deposits/withdrawals. Our analysis
therefore shows that an increase in payments does not give an increase in costs, because the number of deposits/withdrawals remains the same.

(NOKAS), information from banks’ financial statements,
and data from Statistics Norway on demographics, wages
and inflation.

3. Method
We have calculated the private cost10 for each participant.
To obtain this, we calculated the unit cost11 for each
service used/produced by each participant. The unit cost
for each service multiplied by the number of transactions
(payments/deposits/withdrawals) for that service in
Norway gives the total cost per service for each participant. The sum of these total costs per service per participant is the private cost for each participant.
The social cost has been calculated as the difference
between the private cost for each participant in the payment
chain and transfers (fees) between the participants.12 This
method is described in Bergman et al. (2007).
The banks that took part in the survey supplied cost
data. These costs were distributed between the different
payment services on the basis of an activity-based costing
(ABC) analysis (see Bjørnenak 1993 or Cooper and

Kaplan 1999). An ABC analysis was also used in the
survey conducted by Norges Bank in 2001. This method
assumes that it is the activities at a bank that give rise to
its costs. These activities might, for example, be account
maintenance or cash storage. These costs are distributed
between the different services using allocation keys (cost
drivers). The cost drivers used in the calculations include
the number of transactions and transaction value.
ABC analysis is particularly well-suited to cost distribution where support functions generate a large share of
total costs and where there is considerable variation in
products, services, customers and production processes.
Both of these apply to banks’ production of payment
services. The method is described in greater detail in
Gresvik and Øwre (2002 and 2003) and Gresvik and
Haare (2009a,b).
The household survey took the form of telephone
interviews. The survey of households’ payment habits
was inspired by Norges Bank’s 1993 survey of payment
habits and surveys in the Netherlands (Brits and Winder
2005) and Belgium (National Bank of Belgium 2005).
The households that took part were asked about their

11

Unit costs were calculated on the basis of costs and the number of transactions per service at the banks that took part in the survey.

10

Private cost is defined as each participant’s total costs, either generated as part of their own activities or incurred in the form of fees or subcontractor
services.

12

A calculation of this kind must also take account of social externalities. There are considerable positive network externalities in payment systems, but
as this analysis focuses on costs, these positive network externalities are not discussed.
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payment habits and about their payments on the previous
day. Observations from the survey were extrapolated to
one year and compared with Norges Bank’s own statistics
for non-cash payments. This information was used to
calculate the number of cash payments at point of sale
(Box 1). To estimate households’ costs, we used observations from the merchant survey on time consumption per
transaction (see Table 11), assumptions about time consumption for cash withdrawals/deposits, and income
statistics from Statistics Norway. Time costs were calculated as wages paid less tax.13
Costs for merchants were calculated on the basis of
information from the merchant survey. The questionnaire
focused on costs and procedures for payments using cards
and cash. Costs were caused either by own activity
(accepting payments, cashing up, storing cash, etc.) or
by bought-in services (terminal rental, cash transport,
etc.). A separate time study of the acceptance of payments
was carried out to give the best possible estimate of how
much time each type of payment took. Information from
the survey was used to calculate unit costs for card and
cash payments. Together with the estimates from the
household survey for the usage of cards and cash, this
gave the private cost to merchants.
For banks, households and merchants, a distinction was
drawn between costs generated by their own activity (own
production costs) and subcontractors’ costs. Banks’
subcontractors in this context are clearing houses, cash
handling companies and Norges Bank. For households
and merchants, banks count as subcontractors. Thus costs
could be distributed between five participants in the
payment chain: banks, subcontractors, Norges Bank,
households and merchants. The distinction between own
and subcontractors’ costs is fundamental to the calculation of social cost.

4. Key assumptions
The calculations were based on the following assumptions:

i) Our estimate of the number of payments in Norway
based on information from the household survey and
Norges Bank’s payment statistics (see Box 1).
ii) Observed time consumption for payments in the merchant survey, and our own estimates of time consumption
for other transactions.
iii) Wage costs from Statistics Norway’s statistics for
merchants’ employees and households.
iv) The banks in the survey are representative of the
Norwegian banking industry.
v) Banks’ income as reported to ORBOF14 can be distributed between the different services in the manner chosen.
A more detailed description can be found in Gresvik and
Haare (2009 a).
vi) To calculate seigniorage costs/income15 for cash payments, the proportion of the stock of cash in circulation
actually in use for payment purposes was estimated. Of
the total stock of cash in circulation of NOK 51.5 billion
in 200716, NOK 21 billion or 41 per cent was used for
registered payment purposes. The remainder was used
for unregistered activities, such as hoarding, person-toperson payments and criminal activities. See Gresvik
and Haare (2008 a) for further information.
Other assumptions underlying the various calculations
are mentioned in the footnotes.

5. Social costs
We have calculated the social cost of payments in Norway
at NOK 11.16 billion or 0.49 per cent of GDP in 2007. Costs
associated with cash and card payments alone (payments
at point of sale) are estimated at 0.38 per cent of GDP.17
The social cost of payments using cash, cards and giros
is presented in Table 1.

13

This can be considered the lowest value of leisure time, given that the individual is free to allocate his time between work and leisure (see Ministry of
Finance 2005).

14

Database of financial information from banks and finance companies at Statistics Norway (see http://www.ssb.no/skjema/finmark/rapport/orbof/).

15

Seigniorage is counted as a cost in the form of lost interest income for those holding cash. In theory, this cash could instead be deposited in a bank and
generate risk-free interest income. As the issuer of notes and coins, Norges Bank has corresponding interest income, as the value of the cash issued can
be used to generate risk-free income for the central bank. This calculation is presented in more detail in Gresvik and Haare (2009a). The value of
seigniorage is not shown in this article, as Norges Bank’s income is cancelled out by the other participants’ costs. The calculation of private costs in
section 6 includes seigniorage.

16

Quarterly average.

17

Total social costs amounted to 0.65 per cent and payments at point of sale for 0.52 per cent of mainland GDP in 2007. Mainland GDP consists of all
domestic production activity except for the production of crude oil and natural gas, service activities incidental to oil and gas, transport via pipelines,
and ocean transport.
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Table 1 Social cost by service
Service

Table 2 Social cost by participant

Billions of NOK

Participant

Per cent

Billions of NOK

Per cent

4.95

44.4%

Cash payments

3.49

31.3%

Banks

Card payments

5.36

48.0%

Norges Bank

0.13

1.2%

Giro payments

2.31

20.7%

Households

2.18

19.5%

11.16

100.0%

Merchants and other enterprises

1.53

13.7%

Total

Subcontractors
Total

Table 2 breaks down these costs between the participants that bear them.
The payment chain shown in Chart 1 can be modified
slightly to illustrate the costs in the payment chain (see
Chart 2). The costs in Table 2 have been inserted into
Chart 2 together with figures for fees etc. The greenshaded areas are those covered by the survey. The broad
white arrows show the participants’ own production
costs. The sum of these production costs is the social
cost. The thin black arrows show payments to other
participants for services rendered (fees etc.). The sum of
the amounts for the white and black arrows is the total
private cost.
The social cost is broken down by service in Table 1
and by participant in Table 2. Tables 3, 4 and 5 show the
cost of the different services to the various participants.
This is the private cost (fees paid and own production
costs) which, once fees etc. have been deducted, gives
the social cost for cash, card and giro payments respectively.
The total private cost is NOK 18.84 billion. The private
cost consists of the costs incurred by each participant in
using or producing a payment service. The participants

2.37

21.2%

11.16

100.0%

Table 3 Cash (payments, deposits and
withdrawals). In millions of NOK

Banks
Norges Bank
Households
Merchants and other
enterprises
Subcontractors
Total

Private
cost

Fees paid

Own production cost

2 194.6

479.6

1 715.0

154.9

27.3

127.6

1 440.7

592.7

848.1

322.1

5.2

316.9

485.7

0.0

485.7

4 598.1

1 104.8

3 493.3

Social cost

3 493.3

Table 4 Card payments. In millions of NOK

Banks
Norges Bank
Households
Merchants and other
enterprises

Private
cost

Fees paid

3 385.7

1 613.3

Own production cost
1 772.4

0.0

0.0

0.0

2 002.3

1 185.3

817.0

2 117.1

899.3

1 217.8

Subcontractors

1 548.8

0.0

1 548.8

Total

9 053.9

3 697.9

Social cost

5 355.9
5 355.9

Chart 2 Costs in the payment chain. In 1000 mill. NOK

Table 5 Giro payments. In millions of NOK
Path of the payment

0,01

Norges Bank

Payer’s bank
2,30

na
n.a.

2,28

4,95

n.a.

Other
payment
receivers

n.a.

0

0

0

Households

1 645.0

1 129.3

515.8

Merchants and other
enterprises

1 401.8

1 401.8

0*

334.8

0

334.8

5 188.4

2 879.9

2 308.5

Subcontractors

Merchant /
Point of sale

Social cost

1,53
*

20

1 458.0

Total
n.a.

Payer

348.7

Norges Bank

2,37

Payee’s bank

2,91

1 806.7

Banks

Subcontractors

0,005

Fees paid

0,13

0 03
0,03

2,44

Private
cost

Own production cost

2 308.5

	The analysis did not include merchants’ costs for giro payments.
Nor are there any statistics shedding light on these costs, and so
they have been set at zero. Thus the analysis underestimates giro
costs.
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Table 6 Social cost of selected services
Social cost

Number of trans.

Unit social cost

In millions of NOK

Millions

NOK

Cash

3 493.3

494.7

ATM withdrawals

1 296.8

98.5

13.17

Deposits and withdrawals at counter

1 682.1

33.5

50.21

514.3

285.0

1.80

Payments
Cashback with purchases*

7.06

0.0

77.7

0.00

Card

5 355.9

902.4

5.93

BankAxept

3 326.8

805.3

4.13

International cards

2 029.1

97.1

20.90

Giro (= a+b or c+d+e)

2 308.5

510.7

4.52

Electronic giro (a)

1 481.6

462.3

3.20

Paper-based giro (b)

826.9

48.4

17.08

Direct debit (c)

130.1

49.6

2.62

Credit transfers (d)

2 113.9

453.5

4.66

Other transfers (e)

64.5

33.8

1.91

Internet banking (part of a)
Total
Total point of sale (cash and card)

1 032.4

318.8

3.24

11 157.8

1 830.1

6.10

8 849.2

1 319.4

6.71

* Cashback in connection with purchases of goods is not registered as taking extra time and is therefore not allocated any social cost.

paid NOK 7.68 billion for the services supplied to one
another. Of this, the banks charged NOK 5.21 billion in
fees to supply payment services to payers and payees (see
section 6).
Note that there are two different types of transaction
in the payment system: payments and withdrawals/
deposits. Payments are transactions where a means of
payment (deposit money or cash) is used to settle the
transaction. This may be immediate, for example when
paying for a good or service in a shop, but may also be
at an earlier or later time, for example when paying a
bill for a good or service. Deposits and withdrawals are
transactions where means of payment are converted from
cash to deposit money or from deposit money to cash.
These transactions are different in nature to payments
and therefore have a different cost structure. Cash payments are possible only when the payer has cash to hand.
The social cost of paying by cash is therefore the sum
of the cost of paying, making deposits and withdrawing
cash.
Table 6 shows the social cost and number of trans
actions for a selection of payment and deposit/withdrawal
services.

18

It can be seen from Table 6 that the transaction cost
for cash payments (NOK 1.80) is relatively low in comparison with card payments (NOK 5.93). Once deposit
and withdrawal costs are included, however, cash
becomes more expensive per transaction (NOK 12.26).18
The transaction cost for giro payments is low (NOK
4.52).
The difference in unit cost between cash and cards is
due primarily to the large number of card payments
leading to a low unit cost despite the social cost for the
payment infrastructure being substantially higher for
cards than for cash. Time consumption for cash and debit
card payments at point of sale is roughly the same. Giro
payments take longer to make than card payments, but
have a cheaper infrastructure (no need for separate terminals/tills at point of sale).
Both electronic card and giro payments can exploit
economies of scale, which are difficult to exploit in the
distribution of cash (deposits / withdrawals). Cash hand
ling is mainly a manual operation, and even with automation in the form of ATMs etc there is limited potential
for exploiting economies of scale.

Calculated as NOK 3 493.3 / 285.0 = NOK 12.26.
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Table 7 Banks’ cost recovery in 2007

Table 8 Banks’ unit private costs (In 2007-NOK)a

Costs in
billions of
NOK

Income in
billions of
NOK

All services

7.39

5.21

71%

Card and giro services

5.19

4.62

88%

Card services

3.39

2.08

61%

Giro services

1.81

2.53

140%

2.19

0.59

27%

Cash services

Selected services

Cost
recovery

2001

2.50

6.50

Internet banking (retail and corporate)

2.00

9.00

Direct debits

2.50

5.50

Company terminal giros as money orders

4.50

5.00

Postal giros

7.00

8.00

Giros at counter – account debits

16.50

Giros at counter – cash payments

30.50

Internet banking and corporate terminal giros
with advice

29.50

27.50

–

25.50

BankAxept

1.00

2.50

International debit card

3.50

International credit card

2.50

Cheques

6. Private costs and income for
banks
Banks are the main suppliers of payment services. The
analysis shows that banks and their subcontractors carry
approximately two-thirds of the social cost.
The private cost for banks’ production of payment
services was NOK 7.4 billion in 2007.19 This breaks down
into NOK 2.2 billion for cash management, NOK 3.4
billion for card services, and NOK 1.8 billion for giro
services.
Banks’ income from payment services was NOK 5.2
billion. This is a cost recovery of 71 per cent (see Table
7).20 The information on income is based on statistics
from ORBOF and shows the total income generated by
banks in the form of fees per payment transaction and
fixed periodic fees from payers and payees.21 Banks’ costs
are more than covered when it comes to giro services,
but cost recovery on cash services is low.
The unit private cost to banks for the most important
payment services fell from 2001 to 2007. These unit costs
are shown in Table 8.
There are a number of differences in the services
included in the calculations in the 2007 survey and previous surveys. Card payments are covered in more detail,
and cash management has also been included in the 2007
survey.
Unit costs for the most used services (Internet banking
and card payments) have fallen since the previous survey
in 2001. On the other hand, the cost of most manual
services has increased substantially, due primarily to
reduced use.
Banks’ costs for payment services have fallen since 1988,
while the number of transactions has increased sharply

2007

Telephone giros

15.00

Card payments, issuer

Card payments, acquirer
BankAxept

1.50

International debit card

3.50

International credit card

32.50

Own ATMs, own customers

7.00

Own ATMs, others’ customers

6.00

Own ATMs, international cards

11.50

Other banks’ ATMs, own customers
Deposits/withdrawals
Transfers

8.50

8.00

43.50 b

17.00

0.50 c

Night safes

9.50

43.50

31.50
62.00

Both 2007 and 2001 figures are rounded to the nearest NOK 0.50.
Weighted average. There were more deposit and withdrawal
services in 2007, both automated and manual. The manual
services had the highest costs.
c
“Transfers” denotes transactions between accounts at the same
bank (customer accounts or bank’s own accounts). The main
reasons for the major reduction in cost are that this service is
now electronic (previously manual) and that the number of
transactions has increased sharply.
a

b

19

Of banks’ total costs in 2007 (NOK 205 billion), around NOK 36 billion were operating costs. Of these, NOK 7.4 billion were related to payment services.

20

Cost recovery is based on income directly related to payment services. It can be argued that banks also derive other income that is partly related to
payment services, such as parts of their interest margin (as it is common to pay a low deposit rate on current accounts), and that parts of their other
income (advisory etc.) should be attributed to payment services, as it is common to offer these services to customers who already have a current
account and use the bank’s payment services. We have not performed calculations of this kind here.

21

ORBOF shows total income; the allocation of this income has been performed by the authors (see Gresvik and Haare 2009a).
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Table 9 Productivity indicator for banks. (Amounts in 2007-NOK)
1988
Private cost (billions of NOK)
Private cost as a proportion of GDP (%)
Unit private cost (NOK)g

b)
c)
d)
e)
f)
g)

2007f

7.0

6.6

5.4

7.4

0.61%

0.38%

0.24%

0.33%

4.00

4.50

15.80

12.00

5.90

b

381

481

968

1512

1545

2 200 a

1 600

1 429

1 260 d

1 260

33 a

23

23

20 d

20

c

Rounded.
Withdrawals at counter are not included.
All transactions (estimates for services not included in national statistics) are included.
Source: FNH.
Same set-up as in 2001 survey.
Costs for cash and all costs for cards are included – standard 2007 set-up.
Unit private cost is the total cost of all services divided by the total number of transactions.

(see Table 9). A comparison with the previous surveys
indicates that banks’ productivity has improved. Table 9
shows data for 2007 both in total (2007f) and for a selection
of services comparable with the 2001 survey (2007e).
Banks’ cost recovery has increased since 1988. The
composition of their income has changed from a considerable proportion of float income22 to the bulk now being
generated by prices and fixed fees that are more directly
related to the use of payment services (see Chart 3). Many
banks cut the price of a number of services in 2008,
which may, in isolation, have now resulted in lower cost
recovery.

7. Private costs for households
In the household survey, households were asked about
their payment habits (not costs).
Table 10 shows the number of payment transactions at
point of sale. In the survey, the value of cash payments
(discussed in more detail in Box 1) has been estimated
at NOK 62.1 billion in 2007, or 14 per cent of the value
of payments at point of sale. The number of cash transactions was 285 million, or 24 per cent of the total number
of transactions. The total number of transactions at point
of sale in 2007 was 1 209 million.

22

2007e

6.0

Number of full-time employees (thousands)
a)

2001

0.59%

Number of transactions at banks (millions)
Number of branches

1994

Chart 3 Banks’ cost recovery on payment services. Per cent

Income

100 %

Float

Cross-subsidy
12

30

50 %

33

46

41

15

29

88*

71*

70
26

39

0%
1988

1994

2001

2007

2007
Incl.
cash

* Interchange fees between banks are excluded in 2007

Table 10 Payments at point of sale in 2007.
Number and value
Transactions

Payments at point of sale:
Cash payments

Value

Millions

Per
cent

Billions
of NOK

Per
cent

1 209.0

100.0

432.1

100.0

285.0

23.6

62.1

14.4

Card payments

924.0

76.4

370.0

85.6

BankAxept

805.3

66.6

298.1

69.0

Petrol company cards

21.6

1.8

10.8

2.5

VISA, MasterCard,
American Express and
Diners Club

97.1

8.0

61.0

14.1

Float income is the imputed interest income on funds in transit between payer and payee.
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Table 11 Time consumption per transaction (seconds)
Estimates

Observed in merchant survey

ATM withdr.

Withdr. / deposits at counter

Giro
payments

110

180

60

When households’ share of social costs is calculated, it
is assumed that time consumption for payments at point
of sale is the same for customers and merchants (see
Table 11).23 Time consumption for ATM withdrawals has
also been calculated, based on estimates of time consumption in a Swedish cost survey (Bergman et al. 2008),
while the estimates of time consumption for making giro
payments and withdrawals and deposits in branches are
discretionary estimates.
Time consumption per transaction has then been multiplied by average wages to obtain households’ “own production cost”. Households’ private costs are calculated as the
sum of own production costs and fees paid to banks.
Households’ private costs (excluding seigniorage)
amounted to NOK 5.09 billion in 2007. This breaks down
into NOK 1.44 billion for cash payments, NOK 2.00
billion for card payments and NOK 1.65 billion for giro
payments. Fees paid to banks accounted for NOK 2.91
billion (57 per cent of costs)24, and the time taken to make
payments for the remaining NOK 2.18 billion.

8. Private costs for merchants
The survey of merchants’ costs focused on the cost of
accepting card and cash payments from customers.
Merchants’ private costs for payments came to NOK 3.84
billion in 2007. Of this, cash payments accounted for
NOK 0.32 billion and card payments for NOK 2.12 billion.
In addition, costs of NOK 1.40 billion have been included
for own giro payments.25 Of the total of NOK 3.84 billion,
NOK 2.30 billion consisted of fees to banks for the use
of payment services (such as terminal rentals), fees for
withdrawing and depositing cash, merchant fees for cards,
and so on.
The cost to merchants was calculated as the sum of fees
paid to banks, costs for own activities, costs paid to
subcontractors, and seigniorage. Costs from own activities include costs at the tills, the use of counting machines
or the transfer or storage of cash, and the cost of having

Cash
payments

BankAxept (PIN)

International payment
cards (signature)

16

17

57

payment terminals. Cash and card services can also be
purchased from subcontractors (banks and others).
International payment cards have a different price
model to the BankAxept system, which mainly charges
merchants for the rental of the terminal and, in some
cases, a flat fee per transaction of a few øre (1 NOK =
100 øre). The price structure for international cards means
that merchants are charged a percentage of the sales value
(see Table 12). Although the use of international cards is
low in Norway, this price structure means that it costs
merchants a relatively large amount to accept these cards
(NOK 0.9 billion of a total of NOK 2.1 billion for accepting card payments, even though only one in ten card
transactions are with international payment cards).
Table 12 Merchant fees, international cards
Card type

Average fee as a percentage
of sales value

VISA

1.78%

MasterCard/Eurocard

1.86%

Diners Club

2.51%

American Express

2.89%

Time spent on payments is a significant cost component
for both households and merchants (see Table 11). Time
consumption, together with data from Statistics Norway
on wage costs, can be used to calculate merchants’ wage
costs for payments.
Merchants also provided figures for sales value and the
number of payments for cards and cash. Although these
results were not used in the calculations, they support the
data from the household survey (shown in Table 10). Merchants stated that 25 per cent of both sales value and payments were made in cash in 2007, and the rest by payment
card.26 This confirms that payment cards are now the most
important payment instrument at point of sale.

23

Based on the time study in the merchant survey.

24

Households generate no income from payments beyond the utility from settlement in connection with the change in ownership of a good or service.

25

This figure includes costs for merchants and “other enterprises”, such as public bodies and various enterprises not covered by our survey. The costs
included for “other enterprises” are fees paid to banks for payment services for the corporate market. Internally generated costs (time consumption,
etc.) are not included in the calculation of costs for these “other enterprises”.

26

See also Gresvik and Haare (2008) for alternative calculation methods for cash usage.
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Box 2: Results of cost surveys in other countries
Cost surveys have been performed in a number of countries since the year 2000. Those most closely related to
the Norwegian survey have been conducted in Sweden, Portugal, the Netherlands and Belgium. The methodology varies from survey to survey, but the Dutch and Belgian surveys have many similarities. None of these
surveys was as comprehensive as the Norwegian survey.
The Swedish survey was based on data from 2002 and covered cards and cash. Cost data was obtained from
or calculated for banks, their subcontractors, the central bank, households and merchants. The Dutch and
Belgian surveys were performed in 2003 and 2004 respectively (using data from the preceding year) and
analysed the costs associated with cards and cash for banks, the central bank and merchants. The Portuguese
survey looked at banks’ costs for card, cash and giro payments. There have also been surveys of households’
payment habits and an equivalent survey looking at merchants.
Comparisons between the surveys should be made with caution. For one thing, payment systems differ. For
another, the scope of the surveys varies. This applies to which participants in the payment chain are included,
which services are examined, and how carefully the cost components are mapped. The methodology also varies,
and the surveys were performed in different years. In Norway, for example, we have used ABC methodology
to calculate banks’ costs. The same was done in the Portuguese survey, but the Swedish, Belgian and Dutch
surveys employed different approaches.
Table B1 presents a selection of the results of these surveys. Table B2 presents selected aspects of the scope
of the surveys. The results for Belgium and the Netherlands are close, while those for Sweden and Portugal
differ somewhat. Whether this is due to methodology or real differences is difficult to say. To obtain a better
basis for comparison, one would need to look in more detail at the methodology, data and assumptions behind
the calculations. To make international comparisons, it would be useful if a standard methodology could be
developed.
Table B1 Cost surveys in different countries. Results
Belgium

Netherlands

Portugal

Sweden

Norway

2003

2002

2005

2002

2007

0.74%

0.65%

0.77%

0.40%

0.49%

Cash’s share of merchant costs

78%

73%

18%

77%

39%

Cash’s share of number of transactions

81%

85%

26%

72%

24%

Unit cost, cash (EUR)

0.53

0.30

1.85

0.50

0.88

Unit cost, debit cards (EUR)

0.55

0.49

0.23

0.34

Unit cost, credit cards (EUR)

2.62

3.59

2.44

0.48

(all cards)
0.74

Costs as a proportion of GDP

EUR 1 = NOK 8.02 (2007) and EUR 1 = SEK 9.16 (2002). Exchange rates are based on the average daily rate.

Table B2 Cost surveys in different countries. Scope
Belgium
2003

Netherlands
2002

Portugal
2005

Sweden
2002

Norway
2007

Cards

Yes

Yes

Yes

Yes

Yes

Cash

Instruments
Yes

Yes

Yes

Yes

Yes

Bills/giros

No

No

Yes

No

Yes

E-money

Yes

Yes

No

No

No

Cheques

No

No

Yes

No

No

Participants
Banks

25

Yes

Yes

Yes

Yes

Yes

Households

No

No

No

Yes

Yes

Merchants

Yes

Yes

No

Yes

Yes

Clearing etc.

Yes

Yes

Yes

Yes

Yes
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9. Summary
The Norwegian cost survey for 2007 is, as far as we are
aware, the most comprehensive survey conducted in this
field.
The use of resources for payment and cash services as
a proportion of GDP is low (0.49 per cent). It is probably
lower than ever before, and it is low in comparison with
other countries. The reasons for these low costs are low
cash usage, high usage of the domestic debit card system
BankAxept, and widespread use of electronic payment
services.
Banks’ have increased their productivity and efficiency
since 2001. More and better payment services are being
produced at lower cost. Costs for the most used instruments have fallen, while costs for manual payment
services have, as expected, risen.
The reason for the decrease in costs for the most important payment services is a broad shift from manual to
electronic services. The economies of scale associated
with producing electronic services have therefore been
better realised.
Banks’ cost recovery has increased since 2001. The
2007 survey shows that banks’ cost recovery was low for
cash services, but higher for card and giro payments.
Competition between banks means that increasing cost
recovery is a challenge for banks.
Cash is being used less and less as a means of payment
in Norway. It is difficult to calculate cash usage, partly
because cash payments are anonymous and untraceable.
Calculations based on our survey suggest that only one
in four transactions in Norway is cash-based. As shown
in Box 1, alternative calculation methods produce higher
figures for cash usage. However, the overall cost of cash
payments is not affected particularly by variations in the
estimate of the number of cash payments. Cash payments
themselves are highly cost-effective, while the distribution of cash is expensive.

Participants in the bank survey:
Andebu Sparebank
Halden Sparebank 1
Larvikbanken Brunlanes Sparebank
Sparebanken Vest
Sparebanken Øst
Sparebank 1 Midt-Norge
Sparebank 1 Vestfold
DnB NOR Bank ASA
Skandiabanken AB
Sparebanken Pluss
Fokus Bank ASA
Handelsbanken, Norwegian branch
26

Elavon Merchant Services (Data from the acquirer Elavon
has not been published)
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Macroeconomic shocks – effects on
employment and labour supply
Haakon Solheim, Senior Adviser, Economics Department, Norges Bank Monetary Policy1
Labour supply in Norway was record-high in 2008 as a proportion of the population aged 16–74.
As labour supply has grown, it has been responsive to changes in demand for labour. My analysis
shows that labour supply is most elastic among those under 25 and those in their 50s. For the
under-25s, this is because they can choose between employment and education; for the over-50s,
there appears to be a choice between going on benefits and remaining in the labour force. In the
25–49 age group, around 80 per cent of the increase in employment is ascribable to a reduction
in unemployment. Labour force participation in the 25–49 age group is somewhat more elastic
among women than among men because of the choice between staying at home and going to
work. The changes in employment are ascribable to a change in the full-time employment rate,
while the part-time employment rate is unchanged.

Labour supply elasticity reflects people entering and
exiting the labour force rather than registering as unemployed. When activity levels are high, more people enter
the labour market. When activity levels fall, they find
alternatives outside the labour force. At the same time,
we know that participation in the labour market changes
considerably during the course of life. The young make
a choice between employment and education, while older
people may have a choice between work and pension.
Unemployment is generally higher among the young than
among older people. In this article, I look at how employment and the labour supply in Norway change according
to gender, age and alternatives outside the labour force
when the economy is exposed to macroeconomic shocks,
measured as changes in mainland GDP.
In an economic upswing, labour supply elasticity eases
the pressure on wages. This may contribute to nominal
stability. An increased education ratio during economic
downturns provides a better starting point for the next
upswing. On the other hand, more people on benefits or
pensions may erode the economy’s growth potential. A
more elastic labour supply may also amplify business
cycle fluctuations. Jaimovich and Siu (2008) argue that
volatility in US GDP has fallen by 20–30 per cent since
the early 1990s because young people’s share of the labour
force decreased during the period and so overall elasticity was reduced.
Relatively few studies to date have attempted to disaggregate how macroeconomic shocks affect the labour
supply and employment in Norway. One exception is

Solli and Svendsen (2001), who look at how changes in
factors such as unemployment influence the labour force
in different age groups once allowance is made for underlying structural trends. They find that real wages have a
strong effect on the labour supply among young people
and women aged 60–66.
In my analysis, I use time series for employment and
the labour force broken down by gender and age, measured as a proportion of the population in the same age
group. I use annual data for the period 1985–2008 and
quarterly data from the first quarter of 1996 to the third
quarter of 2008. The annual data are divided into five
age groups and the quarterly data into 11. Both data series
cover the population aged between 16 (15 from 2006) and
74. I also look at the population broken down into the
following categories for principal activity other than
employment: in education, at home, on benefits/early
retirement, old-age pensioner and other2; and at the
breakdown between full-time and part-time employment.
I have used VAR analysis and impulse-response effects
to see how these categories are affected by an unexpected
rise (shock) in mainland GDP.
First, I present the data and choice of method. I then
show how higher GDP growth affects employment and
the labour supply according to gender and age, and
discuss how the categories of people not in employment
change following an equivalent shock. Finally, I look at
the effects when employment is broken down into fulltime and part-time.

1

I would like to thank Kåre Hagelund, Ingvild Svendsen, Bent Vale and Fredrik Wulfsberg for useful comments and suggestions.

2

“Other” includes unemployment and layoffs.
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Data
The supply of labour in Norway in 2008 was 73.9 per
cent3, the highest level recorded since the Labour Force
Survey (LFS) was first conducted in 1970. The increase
reflected both underlying trend growth and cyclical
effects. Chart 1 shows the deviation from trend growth
in labour force participation for women and men together
with Norges Bank’s estimate of the output gap during the
period 1983–2007. The series are closely correlated, as
can be seen from the coefficients in the chart.
Labour force participation is highest among those aged
35–49 and lowest among the under-25s and over-55s (see
Table 1). With the exception of the 15–19 age group,
employment and labour force participation are higher
among men than among women in all groups.

Among those who are outside the labour force, education is the dominant alternative among the under-25s,
while benefits and pensions are the most important for
the over-55s (see Table 2). “Benefits/early retirement”
includes all those on permanent benefit schemes, including disability benefits, and those on a contractual early
retirement pension (AFP) or voluntary pension scheme.4
All of those in paid work, including part-timers, are
counted as being in employment. The series are divided
into five age groups but are not broken down by gender.
There was a major reform of the LFS in 2006, and the
youngest age group was extended to include those aged
15.5 (Charts and tables in this article that include data
from before 2006 have 16 as the lowest age on the scale
even though 15-year-olds are included as from 2006.)

Table 1 Employment and the labour force as a percentage of the population in each age group. Third
quarter 2008. Seasonally adjusted
15–19
years

20–24
years

25–29
years

30–34
years

35–39
years

40–44
years

45–49
years

50–54
years

55–59
years

60–64
years

65–74
years

Women

43.7

69.7

82.5

85.4

84.9

87.2

85.2

82.0

74.9

53.4

12.7

Men

40.7

74.9

85.8

89.4

93.3

90.6

91.2

88.1

83.3

65.3

20.2

Women

48.5

73.3

85.0

87.0

86.5

87.7

85.7

82.8

75.7

53.9

12.7

Men

48.1

78.1

89.1

92.0

94.4

92.3

92.3

89.8

84.0

66.2

20.3

Employment

Labour force

Sources: Statistics Norway and Norges Bank

Table 2 Breakdown by category of principal
activity. Percentage of the population in each age
group. Third quarter 2008. Seasonally adjusted
15–19
years

20–24
years

25–54
years

55–66
years

67–74
years

In employment

42.6

72.6

87.1

64.4

11.3

In education

53.6

20.6

2.1

At home

1.3

1.5

2.2

On benefits/early
retirement

1.8

5.7

28.9

6.7

2.2

80.9

Old-age pension
Other

2.4

4.2

3.6

1.9

Note: Because the series are seasonally adjusted independently of
one another, the columns may not add up to 100.
Sources: Statistics Norway and Norges Bank

Chart 1 Deviation from trend growth in labour force
participation for women and men and Norges Bank
Bank’s
s output
gap. Per cent. 1983 – 2007
6

6

Output gap
Labour force gap
gap, women

4

4

Labour force gap, men

2

2

0

0

-2

-2

-4
4

-4
4
1983

1987

1991

1995

1999

2003

2007

Labour force measured as share of population in same age group.
Trend in labour force participation is calculated using a Hodrick-Prescott
filter (Ȝ=100).
(Ȝ 100).
Correlation:
Output gap – labour force gap, women: 0.74
Output gap – labour force gap, men : 0.76
Labour force gap, women – labour force gap, men: 0.93
Sources: Statistics Norway and Norges Bank

3

For the age group 15–74.

4

AFP is a negotiated pension plan available to selected groups over the age of 62. However, an employee may retire on a pension before reaching the age
of 62 where agreement has been reached with the employer.

5

The definition of the age of respondents was also changed, from age at the end of the calendar year to age at the time the survey is conducted. This
change is particularly significant in the timing of pensionable age. For 2006, figures were published for both the new and the old methods.
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Chart 2 GDP mainland Norway, quarterly growth, seasonally
adjusted. At constant 2006-prices. 1996 Q1 –2008 Q4 .
Level (in billions of NOK, left-hand axis) and change (in per
cent, right-hand axis)
450

GDP (level)

3

GDP (change)

400
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350

1

300
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250
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-1
1
1998

2000

2002

2004

2006

2008

Source: Statistics Norway

The figures available from the LFS show net flows into
the labour market. Næsheim, Rønningen and Sletten
(2008) looked at the gross flows behind the net figures
published. They found that gross flows into and out of
the labour force are far larger than the flows between
employment and unemployment.
For volume growth in mainland GDP, I have used
seasonally-adjusted quarterly data from the national
accounts published in October 20086. As can be seen
from Chart 2, growth was high in 1996–1997 and
2004–2007. The average rate of quarterly GDP growth
during the period 1996–2008 was 0.7 per cent, while the
standard deviation was 0.8 per cent. Annual data for
1985–2008 result in an average growth rate of 2.9 per
cent, with a standard deviation of 1.9 per cent.

Method
From a cyclical analysis viewpoint, it is interesting to
understand how an unexpected change in demand, often
referred to as a disturbance or shock, impacts on labour
supply.
There are various ways of analysing how a shock in one
variable impacts on the level of another. One is to use
vector autoregressive (VAR) systems, where the effects of
multiple variables are analysed simultaneously.
VAR is a method for capturing movements in and
relationships between different variables without imposing a priori restrictions. In a VAR analysis, each variable
in a system is estimated as a function of lagged values
of itself and the other variables. An unexpected change
is defined as one that is not explained by the model we
are estimating.

In my analysis, I look at the effect of a change in mainland GDP on employment and labour supply broken down
by age group and gender, and then at the effect on different categories of affiliation with the labour market. I
estimate separate VAR systems for each age group. In
my estimation of categories of principal activity other
than employment, I do not have data broken down by
gender. The variables are included in difference terms.
I evaluate the effects by looking at impulse-response
functions. An impulse-response function shows how a
variable reacts to an unexpected change in another variable, taking into account that other variables will also
react to the initial shock.
I focus on cyclical effects. During the period analysed,
the Norwegian labour force was also affected by structural factors that can be expected to impact on the results.
The most important of these are demographic changes,
an increase in female labour force participation and an
increase in immigration.
In my analysis, I look at separate age groups, where
each group can be assumed to be relatively homogeneous.
Demographic effects should, therefore, have relatively
little impact on the results.
Increased female labour force participation has been an
underlying trend throughout the period analysed. The
participation gap between men and women narrowed from
35.0 percentage points in 1972 to 10.6 in 1996 and 7.0 in
2007. In other words, the gap has been closing somewhat
more slowly in recent years. This is in line with experience
from other countries with high female participation rates,
including the USA (see DiCecio et al. 2008).
I attempt to take account of this and other trends by
including lagged variables in the estimations. Different
tests of how many lagged variables should be included
give different results. The likelihood ratio test indicates
that two lags is the best specification for the quarterly
series and that one is best for the annual data. This structure has been chosen for all of the estimations. There
may, however, be a risk that this is not sufficient to capture
all underlying trends. I find slightly greater uncertainty
in the results for women than those for men.
Labour immigration into Norway has increased markedly since 2004, with the result that the population is
growing. If immigrants have a different participation rate
to the population as a whole, this may lead to spurious
results. However, labour force participation statistics for
immigrants from Poland and the Baltic States are broadly
in line with the general population.7 Immigration will
impact on overall labour force participation because the

6

In my analysis of annual data, I have used the national accounts figures published in February 2009.

7

See http://www.ssb.no/english/subjects/06/01/innvregsys_en/. In the fourth quarter of 2007, the employment rate was 70 per cent for the general
population and 70.7 per cent for citizens from the new EU countries.
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age composition of immigrant groups differs from the
average for the general population, but this will have only
a limited effect on my analysis.

Effects on employment and labour
supply
Table 3 presents the effects on employment and labour
supply of a permanent increase in mainland GDP of
around 2 per cent. The greatest effect is from year 1 to
year 2. It then subsides and peters out after year 4. The
table shows the cumulative effect after years 2 and 4.
The effects are clearly strongest for young people. This
is in line with the hypothesis that the choice between
education and employment is the most important factor
explaining labour force elasticity in this group. The effect
decreases through to the 40–54 age group before rising
again somewhat for men in the over-55 age group. This
may indicate that men in this group make a choice between
remaining in the workforce and going onto benefits or a
pension. The analysis finds no such effect for women.
The difference between the effect on labour supply and
the effect on employment gives us the effect on unemployment. Table 4 shows that the increase in GDP leads
to reduced unemployment in all age groups. Unemployment falls furthest among men and among those in their

twenties and thirties. Among women, a larger proportion
of the increase in employment is recruited from outside
the labour force, with the result that unemployment is
reduced to a lesser extent.
Charts 3–7 present the results of estimations based on
quarterly data for an increase in GDP of 0.8 per cent in
the first quarter.
Chart 3 shows the cumulative effect of increased GDP
on employment and the labour force for men in 11 age
groups between 16 and 74 after one and eight quarters.8

Table 4 Effect of an increase in mainland GDP on
unemployment after two and four years. Percentage
point change in the proportion of each age group
Men

Women

Year 2

Year 4

Year 2

Year 4

16–19 years

–0.8

20–24 years

–1.2

–0.7

–0.4

–0.3

–1.7

–0.8

–1.2

25–39 years

–0.8

–1.1

–0.4

–0.6

40–54 years

–0.5

–0.8

–0.3

–0.6

55–74 years

–0.2

–0.3

–0.1

–0.3

Note: Effect calculated on the basis of the figures presented in
Table 3. The effect on unemployment emerges as the cumulative
effect on labour supply less the cumulative effect on employment.

Table 3 Cumulative effect of an increase in mainland GDP on employment and the labour force after
two and four years. Percentage point change in the proportion of each age group
Year 2
16–19 years

Employment
Men

St. error

Women

2.2*

0.7

1.6*

Labour force
St. error
0.8

Men

St. error

Women

St. error

1.4

0.8

1.2

0.8

20–24 years

1.9*

0.5

1.2*

0.5

0.7

0.4

0.4

0.5

25–39 years

1.3*

0.3

0.9*

0.2

0.5*

0.2

0.5*

0.2

40–54 years

0.8*

0.2

0.6*

0.2

0.3*

0.1

0.3

0.2

55–74 years

0.7

0.4

0.1

0.3

0.5

0.4

0.0

0.3

Men

St. error

Men

St. error

Year 4

Employment
Women

Labour force
St. error

Women

St. error

16–19 years

4.2*

1.4

3.7*

1.4

3.5*

1.2

3.5*

1.2

20–24 years

3.3*

1.4

2.5*

0.8

1.6*

0.7

1.2

0.7

25–39 years

1.9*

0.7

1.4*

0.5

0.8*

0.3

0.8*

0.3

40–54 years

1.3*

0.5

1.3*

0.5

0.5*

0.2

0.7

0.4

55–74 years

1.5

1.0

0.9

0.6

1.2

0.8

0.6

0.5

Note: The impulse-response effect for each age group has been estimated separately and shows the effect of a permanent change in GDP
of one standard deviation in the first period. This corresponds to annual growth of around 2 per cent. The effects on employment and the
labour force are measured as the percentage point change in the proportion of the population in each age group. Estimated on the basis of
annual data from 1985 to 2008. The shock in mainland GDP is based on the volume change from the annual national accounts, while
unemployment and employment are taken from the LFS.
* indicates that the size of the coefficient is at least two standard errors.
8

All of the results presented in Charts 3–7 are based on Tables 8 and 9 (see Appendix), which also show the standard error for the various coefficients.
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Chart 3 Accumulated effects after 1 and 8 quarters for
employment and labour force for men in 11 age groups
between 16 and 74 years given an increase in mainland
GDP. Percentage
g p
point change
g for each age
g g
group.
p

Chart 4 Accumulated effects after 1 and 8 quarters for
employment and labour force for women in 11 age groups
between 16 and 74 years given an increase in mainland
GDP. Percentage
g p
point change
g for each age
g g
group.
p
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Q1
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0.6

0.4

0.4
0.2

0.0

0.0
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Year

Impulse responses for each age group are estimated separately.
The change
g in GDP is standardised to one standard deviation in the
first quarter. This corresponds to seasonally adjusted growth of 0.8
per cent. The effects on employment and the labour force are
measured as the percentage point change in the proportion of the
population in each age group. Estimated on quarterly data from
1996 Q1 to 2008 Q8 . Changes in mainland GDP are collected
from the national accounts, while employment and labour force
figures are from the LFS. Numbers and standard errors are given in
Tables 8 and 9.

The groups showing the greatest change in the first period
also show the greatest change after eight quarters.
As with the results based on annual data, I find that
labour supply elasticity is greatest among men under 25
and men in their fifties. Labour force participation in the
age groups between 35 and 49 hardly changes at all,
which indicates that most people in these age groups who
want to work are already part of the labour force. Among
men over the age of 60, there is little effect on either
employment or the labour force. The age pattern is more
pronounced when looking at labour supply than when
looking at employment.
Chart 4 presents the equivalent results for women. As
we saw in Table 1, the youngest women have much the
same participation rate as men in the same age group,
but there are greater differences between the sexes in the
age groups between 25 and 39. Women have a greater
tendency to stay at home after having children. This
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See footnote, Chart 3.

means that more women are outside the labour force. The
flipside of this is that more women are able to join the
labour force if demand for labour changes. In my results,
this is reflected by labour supply elasticity being less
affected by age among women than among men.
I find a somewhat counterintuitive negative effect on
both employment and labour supply in the first quarter
for women in the 16–19 and 50–54 age groups. This may
be due to noise in the data series due to short-term effects.
To take account of this, Chart 5 shows the cumulative
effects on employment and labour supply in the eighth
quarter net of the effect after the first quarter. The
reported difference between the results for men and
women is now smaller. For both employment and the
labour force, the effect is greater among the under-25s
and those aged 45–59 than in the other groups. This supports the impression of positive elasticity in the 50–59
age group.
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labour force minus the accumulated effect on employment.
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Chart 6 shows the effect on unemployment among men
and women. In the short term, an increase in GDP has
only a minor effect on unemployment. This means that
increased demand for labour attracts roughly the same
number of new jobseekers as there are new jobs. After
eight quarters, however, there is a marked effect on unemployment, especially in the age groups between 20 and
44. This ties in with the results in Table 4. For these
groups, the decrease in unemployment is approximately
one-third of the increase in GDP, which is in line with the
ratio in Okun’s Law9. Among older people, the increase
in GDP has little or no impact on unemployment.
Chart 7 summarises the results by showing the proportion of the increase in employment due to reduced unemployment in each age group, broken down by gender. For
men aged 30–44, around 80 per cent of the increase in
employment comes from a decrease in unemployment.
For the other groups, less new labour is sourced from the
dole queue. Overall, almost 60 per cent of the rise in
employment comes from reduced unemployment.
9
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Okun’s Law (Arthur Okun, 1970) states that if actual output rises by 3 per cent relative to potential output, unemployment will fall by 1 per cent.
A decrease in output will result in a corresponding increase in unemployment. Okun’s Law was based on observations of US data for the 1950s and 1960s.
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Table 5 Estimations of the effect on the labour force after eight quarters using various constructed
series for GDP growth. Men aged 50–54 and 55–59. Percentage point change
All

>average

<average

Effect

St. error

Effect

St. error

50–54

0.37*

0.11

0.28*

0.11

0.35*

0.14

55–59

0.44*

0.20

0.39*

0.18

0.27

0.21

All
Effect

Effect

>zero
St. error

Effect

St. error

<zero
St. error

Effect

St. error

50–54

*

0.37

0.11

0.32*

0.13

0.21

0.12

55–59

0.44*

0.20

0.43*

0.20

0.03

0.17

Note: The impulse-response effect for each age group has been estimated separately.
• “All” shows the effect when I use the original series with changes in mainland GDP.
• In “>average”, I have constructed a series with changes in GDP set equal to the average change during the period 1996–2008 but equal
to the actual change if this is greater than the average change.
• In “<average”, I have constructed a series with changes in GDP set equal to the average change during the period 1996–2008 but equal
to the actual change if this is less than the average change.
• In “>zero”, I have constructed a series with changes in GDP set equal to zero in all periods but equal to the actual change if this is greater
than zero.
• In “<zero”, I have constructed a series with changes in GDP set equal to zero in all periods but equal to the actual change if this is less than zero.
* indicates that the size of the coefficient is at least two standard errors.

Asymmetrical effects?
If those who leave the labour force cannot be recruited
back into it, changes in unemployment may have longterm consequences. Røed (2008) and Lien (2007) find
that the number of people on disability benefits increases
during economic downturns. Salvanes, Møen and Huttunen (2008) find that 12.3 per cent of those who lose
their jobs during a restructuring are outside the labour
force after five years. If it is the case that those in their
fifties go onto benefits when demand for labour falls and
do not return when demand recovers, my results will
overestimate elasticity in this age group.
My empirical method does not distinguish between
positive and negative demand shocks. To test for asymmetrical effects, I have estimated an additional four
systems for the 50–54 and 55–59 age groups. Here I have
replaced the series for changes in GDP with two series
where the GDP change is set equal to the actual change
when it is greater than/less than the average change (and
otherwise equal to the average) and two series where the
GDP change is set equal to the actual change when it is
respectively greater than/less than zero (and otherwise
equal to zero).
The two GDP series representing growth above and
below the average have a different average growth rate
but roughly the same standard deviation. If the effects I

have reported above are symmetrical, I would expect to
find more or less the same impact on employment and
labour supply with each of these series. The series where
I distinguish between positive and negative growth rates
have different standard deviations, as there are only a
few observations with negative GDP growth. Strong
effects for the series with negative GDP growth would
indicate that it is these results that drive the results in the
original analysis.
Table 5 reports the results together with the corresponding effects when I use the original GDP growth series.
As can be seen, the assumption of symmetry holds when
I split the GDP series around the average. There are only
small differences between the results of the estimations
for the two series. When I split between positive and
negative GDP growth, I find a greater effect from positive
shocks than from negative ones.10
These results can be taken as an indication that labour
supply among men in their fifties reacts symmetrically
to ups and downs in the economy. This can be interpreted
as hysteresis11 being a limited problem with people going
onto benefits. One must be cautious about such an interpretation. At the very least, one must distinguish between
hysteresis at individual level and hysteresis at group level.
Hysteresis at individual level means that a person who
has gone onto benefits will stay on benefits. My data are
not well-suited to testing such an assumption. Hysteresis

10

In addition, I have estimated a VAR using the original series but with a dummy for the economic downturn from 2001 to 2003. This does not have any
significant impact on the results either.

11

Hysteresis: The tendency not to return to an original state after being changed by an external force which then ceases.
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Table 6 Cumulative effect of an increase in mainland GDP on different age groups and categories of
principal activity. Percentage point change in the proportion of the population in each age group
16–19

St. error

20–24

St. error

25–54

St. error

55–66

St. error

67–74

St. error

In employment

0.11

0.17

0.09

0.16

0.07

0.04

0.02

0.11

0.06

0.12

Other

0.07

0.06

0.10

0.10

0.03

0.03

0.02

0.04

–0.16

0.17

0.05

Q1

In education
At home

–0.19

0.14

–0.04*

0.02

–0.04

0.04

–0.02*

0.01

0.07

–0.05*

0.02

–0.21

On benefits/early retirement
Old-age pension

0.12*

0.12

0.07

0.13

0.04

–0.03

0.18

–0.13

0.18

Q8
In employment

0.53

0.35

0.19

0.01

0.16

Other

0.03

0.08

–0.36

0.19

–0.20

0.16

–0.04

0.05

–0.61

0.34

–0.44

0.29

–0.04

0.04

–0.02

0.07

–0.05*

0.02

–0.02

0.06

–0.10

0.06

–0.07

0.15

–0.05

0.23

0.06

0.34

0.31

In education
At home

0.84*

0.42

0.39*

On benefits/early retirement
Old-age pension

0.12*

Note: The change in GDP is one standard deviation in the first period. This corresponds to seasonally-adjusted quarterly growth of 0.8 per
cent. The effects on employment and other categories of principal activity are measured as the percentage point change in the proportion
of the population in each age group. The table presents the cumulative effects after one and eight quarters. Estimated on the basis of
quarterly data for the period from the first quarter of 1996 to the third quarter of 2008. Mainland GDP is the seasonally-adjusted volume
change from the quarterly national accounts, while the other data are taken from the LFS.
* indicates that the size of the coefficient is at least two standard errors.

at group level means that, if the proportion of people on
benefits in an age group rises, this proportion will remain
high over time, even though each year one cohort will
leave that age group and another will join. My results
suggest that the proportion of people in their fifties going
onto benefits may be affected by the business cycle and
not just be a function of how many are already on benefits in older cohorts. I must add that the underlying trend
points towards a rise in the proportion of people on bene
fits in these age groups. An economic upswing will
merely put a damper on this trend.

Effects on categories outside the
labour force
Those who are in full-time education, stay at home or
are on benefits are outside the labour force. As we saw
above, changes in the labour force explain 40–50 per cent
of the rise in employment following an increase in GDP.
Table 6 summarises the results for how a shock in mainland GDP affects the proportions of people in the various
categories outside the labour force.12
In the 16–19 age group, the whole of the positive effect
on the labour force comes from a reduction in the number
of people in full-time education, while in the 20–24 age
group the effect comes from both students and homemak12

ers. For both age groups, there is an increase in the
“other” category in the first quarter, while the cumulative
effect is negative when looking several quarters ahead.
In the first periods after the shock, more people will
actively seek work, while employment increases over
time because more unemployed people find jobs.
In the 25–54 age group, the effect on the labour force
is smaller, because more than half of the growth in
employment after eight quarters comes from a reduction
in the number of unemployed. This is in line with the
results presented in Charts 6 and 7. The increase in the
labour force is divided relatively equally between fewer
people in education, fewer people staying at home and
fewer people on benefits.
According to the LFS (base tables, third quarter 2008),
94 per cent of those who stayed at home in the third
quarter of 2008 were women. The effect from homemakers may explain why women in their forties show slightly
greater elasticity than men (see Charts 3 and 4).
Chart 3 revealed big differences in elasticity before and
after the age of 50. The effect on those going onto bene
fits probably comes mainly from the over-50s. Røed
(2007) asks whether Norway could not use economic
upswings to reduce the proportion of the population on
benefits. The results in Table 6 indicate that the proportion
of people on benefits is sensitive to fluctuations in demand

Note that, in this section, the labour force is defined as those in employment plus “other”, where “other” includes both the unemployed and those who
do not claim to belong to any of the categories of principal activity in the LFS.
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as measured by GDP. The flipside is that this effect is
countered by a rise in the number of people on benefits
when GDP falls.
Another result above was that there was a big difference
when I compared the 55–59 and 60–64 age groups. As
can be seen from Table 6, I find almost no effect for the
55–66 age group viewed as a whole. The only change is
an increase in the number of old-age pensioners.
I also find that a rise in GDP increases the number of
old-age pensioners in the 67–74 age group. There is reason
to believe that there are opposing forces at play here. On
the one hand, increased demand makes it possible to stay
in work for longer. On the other, there may be expulsion
effects during a boom period. Higher profits make it
easier to pay severance packages to older employees. It
may also be the case that an increase in new recruits
makes it less attractive to stay in the workplace. In addition, it may seem less risky to retire during an economic
upswing, as there is the possibility of returning to work
should this be necessary.

Effects on full-time and part-time employment
According to the LFS, 18.7 per cent of the Norwegian
population worked part-time in the third quarter of 2008.
Of these people, 73.6 per cent were women. One might
imagine that part-time positions are more sensitive to
changes in demand than full-time positions. Buddelmeyer
et al. (2008) find that part-time employment falls during
upswings in the EU-15 countries. They argue that employers use part-time employment as a means of adjusting
hours worked to economic activity. They find that parttime employment is also affected by structural factors
such as public regulation.
When I divide employment into full-time and part-time,
I find that the whole of the employment effect comes from
changes in the number of full-time employees (see Table
7). Further calculations produce the same result for both
genders. Nor is the result affected if I divide part-time
employment into “short” (up to 19 hours) and “long”
(20–37 hours), or break the data down by age. The exception is the over-55 age group, where there is a slight positive
effect on part-time employment when GDP rises.
One possible explanation is that part-time employment
in Norway is concentrated around women in the public
sector and therefore exhibits limited cyclical sensitivity.
Another possibility is that we are observing the sum of
two opposing effects. During an upswing, it is natural to
recruit people from part-time positions into full-time
employment. At the same time, new people will be
recruited into the labour force through part-time positions. The net effect on part-time employment of an
increase in demand for labour will then be limited.
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Table 7 Cumulative effect of an increase in
mainland GDP on full-time and part-time
employment. Percentage point change
Full-time

St. error

Part-time

St. error

Q1

0.04

0.04

0.01

0.04

Q8

0.41*

0.18

0.01

0.07

Note: The change in GDP is one standard deviation in the first period.
This corresponds to seasonally-adjusted quarterly growth of 0.8 per
cent. The effects on employment are measured as the change in the
proportion of the working-age population. The table presents the
cumulative effects after one and eight periods. Estimated on the
basis of quarterly data for the period from the first quarter of 1996 to
the third quarter of 2008. Mainland GDP is the seasonally-adjusted
volume change from the quarterly national accounts, while the data
for full-time and part-time employment are based on LFS figures.
* indicates that the size of the coefficient is at least two standard errors.

Summary
The labour supply in Norway has shown an ability to
respond to changes in economic activity. My analysis has
shown that elasticity is highest among those under 25
and those in their 50s. For young people, it is mainly the
choice between education and employment that is sensitive to fluctuations in demand for labour. Among the
over-50s, I find signs of a choice between employment
and benefit schemes outside the labour force. In addition,
cyclical changes have an effect on labour force participation among women via elasticity among homemakers in
their 40s. With the opposite effect, increased demand for
labour seems to accelerate retirement into old-age
pension. The whole of the net effect on employment
comes from a change in full-time employment; I find no
effect on part-time employment.
This analysis reflects the somewhat two-sided picture
of the Norwegian labour market painted by Røed (2007)
among others. On the one hand, labour force participation
is high by international standards, especially because of
the particularly high participation rate among women.
Furthermore, young Norwegians have a low threshold
for switching between employment and education, and
so economic fluctuations do not lock groups into unemployment at a young age. On the other hand, older workers
make a choice between employment and benefit schemes
outside the labour force. Instead of registering as unemployed, they may opt for benefits. Norway is one of the
countries in Europe with the highest proportions of the
working-age population on permanent benefit schemes.
There is normally reason to believe that it is difficult
to recruit people who are on benefits back into the labour
force. This means that economic downturns may reduce
the labour force on a permanent basis. At the same time,
unemployment is kept artificially low by people in pracNORGES BANK Economic bulletin 1/2009

tice switching to these alternatives outside the labour
force. My results show that this is not unambiguously the
case. It is indeed possible that people who are on benefits
stay on benefits. But the proportion moving into benefits
in each period is sensitive to economic activity. During
an upswing, the proportion will fall; during a downturn,
it will rise.
Another kind of “duality” can be seen in the differences
between men and women. When I look at labour force
participation for all of the age groups together, men and
women appear to behave almost identically in the labour
market. However, once I disaggregate by age, I find that

there are still signs of gender-related differences.
Given that so many Norwegian women work part-time,
I had expected their labour supply elasticity to be reflected
in a reaction of the part-time employment rate to changes
in aggregate demand. This was not confirmed by the data.
Part-time employment does not seem to be a buffer for
fluctuations in aggregate demand – the adjustment occurs
in the full-time employment rate.
On balance, my analysis confirms that there are big
differences in elasticity according to both gender and
age. This underlines the value of using disaggregated
data when analysing the labour market.

Appendix
Tables 8 and 9 present the results behind Charts 3–7. They also show the standard error for the various coefficients.
Table 8 GDP shocks – effect on employment. Percentage point change
Women
Time from shock

Men

Effect

St. error

Effect

St. error

Total

Q1

0.03

0.04

0.06

0.04

16–19 years

Q1

–0.49

0.33

0.20

0.41

20–24 years

Q1

0.33

0.24

0.33*

0.19

25–29 years

Q1

–0.01

0.16

0.29

0.15

30–34 years

Q1

0.04

0.13

0.20

0.14

35–39 years

Q1

0.15

0.10

0.02

0.11

40–44 years

Q1

0.31*

0.11

0.09

0.09

45–49 years

Q1

0.18

0.11

–0.04

0.09

50–54 years

Q1

–0.17

0.12

0.21

0.11

55–59 years

Q1

0.24

0.15

0.06

0.12

60–64 years

Q1

–0.29

0.18

0.05

0.23

65–74 years

Q1

–0.10

0.08

0.03

0.17

Total

Q8

0.34*

0.17

0.40*

0.18

16–19 years

Q8

0.34

0.55

0.68

0.59

20–24 years

Q8

0.87*

0.42

0.62*

0.31

25–29 years

Q8

0.56

0.34

0.57

0.43

30–34 years

Q8

0.44

0.24

0.45

0.25

35–39 years

Q8

0.30

0.19

0.26

0.24

40–44 years

Q8

0.36*

0.18

0.35

0.19

45–49 years

Q8

0.49*

0.23

0.25

0.20

50–54 years

Q8

0.12

0.12

0.53*

0.21

55–59 years

Q8

0.52*

0.26

0.41*

0.20

60–64 years

Q8

–0.16

0.18

0.03

0.28

65–74 years

Q8

–0.30*

0.14

0.06

0.24

Note: The change in GDP is standardised to one standard deviation in the first period. This corresponds to seasonally-adjusted quarterly
growth of 0.8 per cent. The effects on employment are measured as the change in the proportion of the population in each age group. The
table presents the cumulative effects after one and eight quarters and the standard error in the estimation. Mainland GDP is the seasonallyadjusted volume change from the quarterly national accounts, while employment is taken from the LFS.
* indicates that the size of the coefficient is at least two standard errors.
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Table 9 GDP shocks – effect on the labour force. Percentage point change
Women
Time from shock

Men

Effect

St. error

Effect

St. error

Total

Q1

–0.01

0.05

0.05

0.04

16–19 years

Q1

–0.32

0.32

0.27

0.44

20–24 years

Q1

0.26

0.25

0.29

0.17

25–29 years

Q1

0.00

0.17

0.26

0.14

30–34 years

Q1

0.02

0.16

0.05

0.12

35–39 years

Q1

0.11

0.11

0.02

0.10

40–44 years

Q1

0.22

0.10

0.04

0.07

45–49 years

Q1

0.21

0.12

0.04

0.09

50–54 years

Q1

–0.09

0.13

0.10

0.09

55–59 years

Q1

0.18

0.15

0.07

0.12

60–64 years

Q1

–0.35*

0.17

0.01

0.23

*

65–74 years

Q1

–0.07

0.08

0.05

0.17

Total

Q8

0.14

0.10

0.17

0.10

16–19 years

Q8

0.20

0.55

0.61

0.57

20–24 years

Q8

0.49

0.36

0.31

0.24

25–29 years

Q8

0.24

0.24

0.22

0.22
0.13

30–34 years

Q8

0.29

0.19

0.09

35–39 years

Q8

0.05

0.14

0.07

0.15

40–44 years

Q8

0.28*

0.12

0.08

0.09

45–49 years

Q8

0.40

0.23

0.17

0.18

50–54 years

Q8

0.11

0.16

0.37*

0.11

55–59 years

Q8

0.44

0.23

0.44*

0.20

60–64 years

Q8

–0.18

0.19

0.03

0.29

65–74 years

Q8

–0.29*

0.13

0.07

0.24

Note: The change in GDP is standardised to one standard deviation in the first period. This corresponds to seasonally-adjusted quarterly
growth of 0.8 per cent. The effects on the labour force are measured as the change in the proportion of the population in each age group.
The table presents the cumulative effects after one and eight quarters and the standard error in the estimation. Mainland GDP is the
seasonally-adjusted volume change from the quarterly national accounts, while the data for the labour force are taken from the LFS.
* Indicates that the size of the coefficient is at least two standard errors.
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NEMO – a new macro model for forecasting and
monetary policy analysis
Leif Brubakk and Tommy Sveen, Senior Advisors, Monetary Policy Department, Norges Bank*
Macroeconomic models are among the tools used to analyse the Norwegian economy and monetary policy. This article describes NEMO, a new macroeconomic model that has been developed
by Norges Bank. NEMO plays a key role in designing the interest rate path. In addition to looking
at how the model is constructed and quantified and how it works, we focus on why the model was
chosen and the properties required. Finally, we provide examples of how the model may be
used.

1. Introduction
NEMO (“Norwegian Economy Model”) is Norges Bank’s
new forecasting and monetary policy analysis model.1
The model is based on international research and model
development over the past 10–15 years and has many
features in common with similar models in other central
banks.2 NEMO has been under development since autumn
2004 and has been used previously to analyse specific
developments in the Norwegian economy.
NEMO is based on the assumption that Norway with
a national currency can determine its own inflation level
over time. Therefore, a model requirement is that monetary policy anchors inflation expectations. This means
that monetary policy is decisive in bringing inflation back
to target. In the model, it is assumed that economic agents,
such as households and firms, look ahead when making
decisions concerning consumption, investment, wages
and prices and base these decisions not only on today’s
economic policy but also on their expectations concerning future policy. In addition, the model builds on the
experience of the 1970s and 1980s which indicated that
unemployment could not be reduced permanently by
accepting higher inflation. Because of price and wage
stickiness, monetary policy can still influence demand
and hence output and employment in the short and
medium term.
Various agents’ behaviour is modelled explicitly in
NEMO, based on microeconomic theory. A consistent
theoretical framework makes it easier to interpret relationships and mechanisms in the model in the light of eco-

nomic theory. One advantage is that we can analyse the
economic effects of changes of a more structural nature.
In NEMO, developments in the Norwegian economy can
be explained by changes in firms’ technology, competitive
conditions in product and labour markets, by household
preferences between consumption and leisure, and by
monetary policy. The structural framework makes it
possible to provide a consistent and detailed economic
rationale for Norges Bank’s projections for the Norwegian
economy. This distinguishes NEMO from purely statistical models, which to a limited extent provide scope for
economic interpretations.
NEMO may be referred to as a new-Keynesian DSGE
model (dynamic stochastic general equilibrium model).
This model class is characterised by the bridge it builds
between new classical theory (where agents have rational
expectations and maximise utility/profits over time) and
Keynesian theory (where imperfect competition and
nominal rigidities lead to wage and price stickiness). As
a result, the model takes on new classical features in the
long term (supply-determined output) and Keynesian
features in the short to medium term (demand-determined
output).
When NEMO was constructed, particular emphasis
was given to developing a model that would be a useful
decision-making tool in monetary policy. Therefore, it
has been constructed with a view to being transparent
and manageable. Output, price-setting, wage formation
and all the main demand components are modelled and

*

Thanks to Ida Wolden Bache, Anne Berit Christiansen, Kåre Hagelund, Kjersti-Gro Lindqvist, Junior Maih, Bjørn Naug, Kjetil Olsen and Bent Vale
for useful suggestions.

1

For a more detailed description of the model, see Brubakk et al. (2006).

2

See, e.g., Adolfsson et al. (2005a,b) Bank of England (2004), Coenen et al. (2007), and Fenton and Murchison (2006).
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a distinction is made between domestic and imported
inflation.
It is also important, however, that the model explains the
most important developments in the Norwegian economy
as they appear in data. A significant part of the model
construction has therefore consisted of empirical evaluation
of NEMO using Norwegian data. The model is estimated
as a system using a Bayesian approach.3 The forecasting
properties of NEMO are compared with those of alternative models which are based to a lesser degree on economic
theory. The main conclusion is that NEMO is relatively
accurate compared with competing models.

Chart 1 provides an overview of the model. The
economy consists of firms, households and a government
sector – which also includes the central bank. There is
one intermediate sector that produces goods in the home
country. Domestically produced goods (Y) may be both
exported (M*)5 and used at home (Q), together with
imports (M), to produce final goods (A)6 that can be used
to meet demand for consumption (C), investment (I)7 and
government spending (G).
Chart 1 A birds-eye view of NEMO
Chart 1: A birds-eye view of NEMO

2. The model
NEMO is a modern, Dynamic Stochastic General Equilibrium (DSGE) model which is an extension of real
business cycle theory.4 Dynamic means that the model
solution determines dynamic paths for all endogenous
variables. Developments in the variables will depend,
however, on future random – or stochastic – shocks which
are not known at the time agents lay their plans. This
means in principle that future realisations of the variables
may be described by a probability distribution, i.e. the
endogenous variables in the model will also be stochastic. General equilibrium implies that market mechanisms
contribute at all times to balancing supply and demand
in all markets in the model. Nevertheless, NEMO provides
a stylised description of the economy, and hence there
are a number of markets, such as the housing market, that
are not represented.

2.1 Main features
In NEMO, the world consists of two countries, home and
foreign, which are interpreted as Norway and its trading
partners, respectively. Apart from size, the two countries
are generally treated symmetrically. We assume that
Norway, as a small economy, has only a marginal effect
on its trading partners. The country-specific variable is
thus fully exogenous, i.e. that the Norwegian variable has
no effect on the foreign variable. We will therefore concentrate our presentation on the home economy
(Norway).

The intermediate sector consists of firms that use labour
(L) and capital (K)8 to produce differentiated products
which are sold in markets characterised by monopolistic
competition. This means that each firm has some degree
of market power and sets prices as a mark-up over marginal costs. We assume that there are costs linked to price
adjustments.9 Price formation may thus be described as
a Phillips curve where prices gradually change in pace
with changes in production costs.
Households use capital markets to spread consumption
optimally over time. Each 19household supplies labour to
firms and sets wages taking into account firms’ demand
for labour. With regard to wage formation, we generally
follow Kim (2000). We assume that wage earners have
market power and thus choose a wage level that is above
the free competition wage. We also assume that there are

3

For an introduction to Bayesian econometrics, see for example Koop et al. (2007).

4

See King and Rebelo (1999) for an overview of this theory.

5

Foreign variables are denoted by a star. Therefore, M* represents foreign imports (of Norwegian produced goods), i.e. our exports.

6

Technically, this is modelled as a separate intermediate sector which uses the various goods produced as factor inputs.
In the model, petroleum investment is removed as a separate demand component as NEMO is a model for the mainland economy.

7
8

Capital is idiosyncratic but the utilisation rate may change over time.

9

Technically, we follow Rotemberg (1982) and assume that firms face quadratic adaptation costs. This means that it is profitable for firms to adjust
prices to a certain degree over several periods. A possible interpretation is that a firm risks losing customers if prices are changed to a new level too
rapidly.
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costs linked to adjusting wages and that wage earners
take this into account.
Government spending is financed by a poll tax. The
central bank operates an inflation targeting regime and
sets short-term nominal interest rates. Monetary policy
is modelled either as a simple rule (i.e. a Taylor rule) or
in terms of a targeting rule where a loss function is
minimised.

2.2 Some key equations
In this section, we will take a closer look at some key
relationships in the model. NEMO is basically a nonlinear model. Here, however, we present a log-linearised
model around a given steady state. This means that all
variables in the model may be interpreted as percentage
deviation from long-term equilibrium.10 For the volume
variables in the model, equilibrium is measured in relation to an underlying growth path which is driven by
exogenous11 technological progress and population
growth.
Households
Households maximise expected lifetime utility given
budget constraints. For a representative household12, this
results in the following relationship for consumption over
time:
(1)

ct = (1 – α1)ct–1 + α1Etct+1 – α2rrt + ztc

where α1 and α 2 are positive constants13 and E t is the
expectations operator so that Etct+1 is expected consumption in period t+1, given information at time t. Further,
rrt represents short-term real interest rates which are
determined by the Fisher equation, rrt = rt – Etπt+1, where
r t is the nominal interest rate and π t+1 measures the
increase in consumer prices (CPI) from period t to period
t+1. Finally, ztc describes consumer demand shocks.
Consumption thus depends on real interest rates. This is
a property of the Euler equation for optimal choice of
consumption over time. With higher real interest rates,

10

it is more profitable to save and thus more profitable to
postpone consumption. Lower real interest rates have the
opposite effect. Households want to spread consumption
over time. This is reflected in the inclusion of expected
consumption as an explanatory variable for the current
period’s consumption.
Consumption demand depends on consumption during
the previous period, which is most often related to habit
persistence in consumption. The idea originated in financial theory and is often cited as a possible explanation of
the substantial difference between returns on risky and
risk-free assets.14 Habit persistence gives households an
incentive to smooth consumption with the result that
aggregate consumption becomes smoother.
Equation (1) can be solved forward conditional on interest rate expectations, which results in:
∞

(2) ct = α3ct–1 + α4Σ Etrrt+1 + α5ztc
i=0

According to equation (2), consumption today depends not
only on today’s interest rate level but also on expectations
of future interest rates, i.e. the entire interest rate path.
In NEMO, the labour market is characterised by
monopolistic competition. This means that each household has some market power in setting wages. Firms
decide how many working hours they want at given
wages. This leads to the following equation for wage
growth, πtw :
w
w
+ α6Et π t+1
+ α7(wt* – wt ) + ztw
(3) πtw = (1 – α6)π t–1

Wage growth in a given period depends on both previous
and expected wage growth. Wage growth is also driven
by the difference between “desired wage”15, wt* , and
actual wage compensation, wt. This expression may be
interpreted as an error correction mechanism. When there
is a deviation between desired and actual wage, there will
be a correction in wages. The direction of the correction
will be determined by the sign of the deviation.
Alternatively, the wage equation may be written as
follows:

–
–
Small letters are used to indicate percentage deviation from long-term equilibrium, i.e. xt = ln(Xt ) – ln(X ), where X represents long-term equilibrium
for X, the level variable.

11

In general, we use the term exogenous to describe conditions determined outside the model.

12

We assume the existence of a large number of households and firms, but with the same preferences and technology. The aggregate relationships in the
model will therefore have exactly the same type of function and parameters as similar behavioural relationships for individual agents.

13

To simplify, we let αi represent gross coefficients in the model. These are in turn functions of the model’s structural parameters.

14

The reason is that with a high degree of habit persistence in consumption, households’ aversion to variations in consumption increases. Thus, they
demand high returns for holding risky assets.

15

Desired wage means the wage level that would be realised if wages are fully flexible. This wage level is equal to the marginal substitution rate between
consumption and leisure and measures households’ loss of utility, measured in consumption units, as a result of working one hour extra. Households’
aversion to working more will in turn depend on how much they work and consume in the first place.
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In addition to its own dynamics, wage growth is driven
by consumption level, changes in consumption, employment level lt, productivity (yt – lt) and marginal cost (mct).
The first three expressions may be interpreted as indicators of pressures, while the relationship between productivity and marginal cost indicates the ability to pay.
Alternatively, wage growth may be seen as the result of
a negotiation model where households’ wage demands
are determined by pressures in the economy, while firms’
pay offers depend on their ability to pay.
Households have free access to international bond
markets. For foreign loans, however, the premium accrues
over and above interest costs depending on households’
net asset position.16 Optimal adjustment in bond markets
results in the following modified version of uncovered
interest rate parity (UIP):
(5) st = Etst+1 – rrt + rrt* – α14 bt* + zts
where st is the real exchange rate, rrt* is foreign real interest rates, bt* represents households’ foreign bond holdings
or net asset position, and z ts is an exogenous risk
premium.
Firms
The production of goods requires labour and capital as
factor inputs. In log-linearised form, the production function for a representative firm may be expressed as
follows:
–
(6) yt = α15 kt + (1 – α15 )lt + (1 – α15 ) ztl
–
where yt represents total output, kt is capital services, lt
expresses the number of working hours and ztl is a temporary productivity shock. In the model, productivity
will depend on capital services per working hour and the
exogenous factor productivity shock.
In the short run, the physical capital is given. Nevertheless, firms can vary their input of capital services in the
short run by changing capacity utilisation. Over time,
developments in the physical capital, kt , are determined
in the usual way by depreciation and the investment rate.
In log-linearised form, the investment rate ( K–I ) may be
expressed as follows:

k
(7) it – kt–1 = α16 Et(it+1 – kt ) + α17(it–1 – kt–2) – rrt + α18Ert+1
+ zti

where it represents investment, rtk is the user price of
capital and zti is a temporary shock to investment. The
investment rate is determined by the real interest rate and
expected user price of capital as well as lagged and
expected investment rates. The last two terms in the
equation reflect an assumption that there are costs associated with changing the investment rate. An increase in
expected user price of capital means in isolation higher
expected return on capital, while a higher real interest
rate, by reducing the discounted value of future returns,
has the opposite effect.
Firms have some monopoly power with regard to the
pricing of their products. Therefore, they will set prices
as a mark-up over marginal cost. We assume that firms
exercise a degree of price discrimination between domestic and export markets, which is determined by demand
in the two markets. As in the case of wages, we assume
that prices change gradually as a result of adaptation
costs. Optimal adaptation gives us the following Phillips
curve for domestically generated inflation, πtq :
q
q
+ α19Etπt+1
– α20 (ptq – mct ) + ztq
(8) πtq = (1 – α19)πt–1

where mct refers to marginal cost, whereas ptq expresses
the real price for domestically produced and utilised
goods. The term (ptq – mct ) may be interpreted as an
expression of a firm’s profit margin or earnings and functions as an error correction mechanism. When margins
are higher than normal (>0), there will be downward
pressure on prices. When margins are low (<0), firms
will want to increase prices. Since there are costs connected with changing prices, it will not be optimal for
firms to change prices in pace with changes in marginal
cost. As a result, a firm’s earnings will vary through
business cycles. Whether margins are cyclical or countercyclical will depend on exogenous factors.17
However, it is not only earnings in the current period
that are decisive for the rise in prices. This is easier to
understand if we solve equation (8), conditional on the
margins:
∞

q
q
– α21 Σ α22i Et (pt+i
– mct+i ) + α23ztq
(9) πtq = πt–1
i=0

16

This may be interpreted as an endogenous risk premium. The interest margin domestic agents pay for foreign loans depends on total foreign debt. High
debt means higher risk and thus a higher premium.

17

In general, demand shocks will result in a negative correlation between profit margins and the output gap, whereas supply-side shocks lead to a
positive correlation. A key premise underlying these results is an assumption of sticky prices. A positive demand shock will, for example, lead to
higher output and increased production costs. Since we assume that firms can only change prices to a limited degree in the short run, firms will not be
able to fully pass on cost increases to prices. As a result, margins decline.
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where α represents gross coefficients. We see from (9)
that firms set prices on the basis of expected earnings.
Both export and import prices are modelled as in (6).
Here, however, the real exchange rate will also be of
importance. The rise in import prices πtm , may therefore
be expressed as follows.
(10) πtm = (1 – α24)π mt–1 + α24Et π mt+1 – α25[(ptm – st ) – mct* ] + ztm
where mct* expresses foreign firms’ marginal costs, st is
the real exchange rate, ptm represents the level of import
prices and ztm is an exogenous shock to import prices.
Conditional on developments in foreign firm’s earnings,
(ptm – st ) – mct*, we can write the equation (10) as:
∞

m
*
– st+i ) – mct+i
] + α28ztm
(11) πtm = π mt–1 – α26 Σ α27i Et[(pt+i
i=0

In other words, imported inflation will depend on foreign
firms’ expected earnings (measured in foreign currency).
In the model, total inflation is shown as a weighted sum
of domestic and imported inflation.
Differentiated domestically produced goods are combined to become an aggregate of domestically produced
goods which in turn are combined with an aggregate of
differentiated imported goods to become an aggregated
final good. This aggregated good may be used for investment, consumption and government spending. Therefore,
we can write aggregate domestic demand as follows:
(12) at = ct + it + gt
where the variables at, ct, it and gt represent total domestic demand, consumption, investment and government
spending, respectively. Note that at expresses total demand
and thus includes both domestically produced and
imported goods. The general budget equation in turn
describes total demand for domestically produced goods
and services and is related to at as follows:
*

(13) yt = at + st ptm mt* – ptm mt
where yt is total production of domestic goods and services, which must be equal to total demand at, corrected
for net exports st ptm* mt* – ptm mt . Inserting at from the
equation above will give us the aggregate resource constraint as it usually appears. It is also important to note
that NEMO provides a consistent description of flow and
stock variables. Changes in capital may therefore be
related to investment and capital consumption. Similarly,
there is an explicit relationship between changes in
foreign assets and the current account balance (net exports
plus net interest and transfers).
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The fiscal and monetary authorities
Government spending is determined exogenously and is
financed by lump-sum taxes. This is, of course, a gross
simplification. The central bank operates an inflation
targeting regime and sets the interest rate based on a
further specified rule. Here, we can choose between
simple rules, such as the Taylor rule, or more general
rules where the central bank’s loss function is minimised.
An example of a simple rule would be:
(14) rt = λrt–1 + (1 – λ)(α29πt + α30 yt ) + εt
where εt represents an exogenous shock to monetary
policy. According to this rule, the interest rate in a given
period will be determined by the interest rate in the
previous period, overall inflation and output.
In the model, the role of monetary policy is to provide
an anchor for inflation expectations. This means that the
central bank must set the interest rate so that inflation
expectations over time are consistent with the inflation
target. This places certain restrictions on the interest rate
rule. The interest rate rule must ensure among other
things that interest rate changes are sufficient in situations
where inflation deviates from the target. Typically, this
means that the change in the interest rate is greater than
the change in inflation, i.e. that α29>1 in equation (14).

2.3 Quantifying
The model is estimated on data for the period 1981–2007.
We have used quarterly figures for GDP, consumption,
investment, employment, real wages, inflation, imported
inflation, the real exchange rate and the nominal interest
rate. For the foreign variables in the model we have used
trade-weighted data for GDP, inflation, the nominal interest rate and wage costs, bringing the total number of
variables to 13. We have used a relatively large number
of variables in order to be able to estimate the largest
possible number of parameters. Nevertheless, some
parameters in the model are impossible to estimate, given
the information set. These parameters have been calibrated
on the basis of results from international studies and our
own assessments of the transmission mechanism.
We have used a Bayesian approach to determine the
parameters in the model. In general, this means that we
update our initial estimates of the model parameters on
information derived from the data. Our initial view, or
our priors for the probability distribution of the par
ameters, is based on previous assessments and experience
of the functioning of the economy. The final product is
a probability distribution of the parameters, conditional
on the data observed. The Bayesian framework provides
a basis for quantifying the forecast uncertainty in the
NORGES BANK Economic bulletin 1/2009
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model which may be used, among other things, to make
the fan chart which illustrates the uncertainty surrounding the projections.

2.4 The transmission mechanism
In a small open economy like Norway, monetary policy
operates primarily through five channels:18 (1) the direct
exchange rate channel to inflation, (2) the real interest
rate channel to aggregate demand, (3) the exchange rate
channel to aggregate demand,
(4) the demand channel to
20
inflation, and (5) the expectations channel to inflation.19
Chart 2 illustrates the transmission mechanism.
We will consider the effect of an interest rate increase
by Norges Bank. The result is an increase in short-term
(nominal) money market rates and owing to sticky prices
and wages, the real interest rate also rises. For a given
exogenous level of external real interest rates, the real
interest rate differential increases. The result is therefore
a real appreciation of the Norwegian krone. The direct
exchange rate channel to inflation implies that with an
appreciation of the krone, imported goods become
cheaper measured in NOK. Thus, inflation also falls. The
impact on inflation will depend on how fast and to what
extent import prices are adjusted as a result of a change
in the exchange rate (exchange rate pass-through). In
addition, higher real interest rates and a real appreciation
of the krone affect aggregate demand: increased real
interest rates reduce consumption and investment demand,
and a real appreciation of the krone curbs demand for
domestically produced goods and services since foreign
goods become relatively inexpensive. This is the real
interest rate channel and the foreign exchange channel

respectively to aggregate demand. Lower demand will
in turn put downward pressure on inflation. This is
referred to as the demand channel to inflation. In NEMO,
expectations concerning future developments in key
macroeconomic variables, not least the interest rate, play
an important role.20 Since the central bank’s response
pattern is modelled explicitly in NEMO, it is possible for
economic agents to make qualified projections about
future developments in the interest rate. This implies in
turn that monetary policy will influence the current level
of inflation, output and employment also indirectly
through expectations. This is called the expectations
channel to inflation.
Chart 3 shows the effect
over time on a number of
21
variables of an unexpected shock to nominal interest
rates. Initially, an increase in nominal interest rates will
lead to higher real interest rates as result of sticky prices
in the short run. Higher real interest rates will lower both
consumption and investment demand. When firms
experience a fall in demand, they will in isolation want
to reduce production. This leads in turn to lower demand
for both labour and capital inputs. This exerts downward
pressure on real wages and the user price of capital.
Cheaper factor inputs will lead to a decline in marginal
costs and domestic firms will reduce prices for products
on both domestic and export markets. Price changes will
come gradually, however, because as assumed in NEMO
there are costs associated with adjusting prices.
An unexpected increase in the interest rate will also
generate appreciation pressures on the krone exchange
rate. Import prices will decline, amplifying the fall in
overall inflation. Demand for imports will decline,
however, due to a reduction in domestic demand. Changes

18

Channels refer to mechanisms in the Norwegian economy through which monetary policy operates.

19

Another channel is the credit channel for monetary policy, on the assumption of imperfect credit markets which can enhance the effects of monetary
policy. The current version of NEMO disregards this aspect. Another version of the model is currently being developed however. Here, some
households are assumed to be credit-constrained.

20

See for example equation (2) which shows how the current level of consumption depends on real interest rate expectations.
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in the exchange rate also affect export prices. In NEMO,
a stronger krone will in isolation result in higher export
prices, measured in a foreign currency, and contribute to
curbing foreign demand for Norwegian goods. All in all,
an unexpected increase in nominal interest rates leads to
deterioration in the balance of trade. The result is a clear
decline in output.
So far, we have focused on the short-term affects of an
unexpected shock to interest rates. As economic agents
adjust nominal variables to new desired levels, the economy
will gradually return to its original steady state. One of
the properties of this steady state is that all real variables
are unchanged (relative to the underlying growth path).

3. Applications
The model may be used both for identifying underlying
forces in the economy and for forecasting purposes. These
two applications are closely connected. Identifying exogenous forces is decisive to making accurate projections.
The model will also be useful in evaluating the published
projections. The structural framework allows the decomposition of the relative contribution of different shocks
to forecast errors for different variables.

3.1 Identifying driving forces
One of the advantages of NEMO is that the exogenous
shocks in the model are given a structural interpretation.
This means that we can use the model to identify structural conditions that are driving forces behind cyclical
developments. NEMO can, for example, help us understand why inflation has been so low in recent years.
The solution of NEMO in compact form can be
expressed as follows:
(15) Yt = AYt–1 + Bεt
where Y is a vector of endogenous variables and ε is a
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vector of structural shocks. The elements in ε summarise
variations in exogenous relationships, related for example
to productivity, product or labour market competition or
fiscal policy. A and B are coefficient matrices that are
functions of the structural parameters in the model.
It follows from (15) that the contribution from the
structural shocks to developments in the endogenous
variables in the model is expressed by:
(16) Bεt = Yt – AYt–1
Equation (16) states that the prediction error, (Yt – AYt–1 ),
is equal to the contribution from the vector of structural
shock (Bεt ). When we know the forecast error for a given
variable, we can use equation (16) to calculate the contribution from the different exogenous factors. It is
important to emphasise that the driving forces that are
identified will be conditional on the model.
We have used NEMO to identify exogenous forces
driving inflation since 2001. Chart 4 presents the results.
During the first part of the period, inflation seems generally to be driven by exogenous factors related to the
exchange rate and import prices. These factors are primarily changes in external interest rates and the risk
premium as well as the shift towards imports from lowcost countries. In recent years, however, domestic supplyside factors have been primarily responsible for the fall
in inflation.
Chart 5 illustrates a decomposition of the contributions
from various supply-side shocks. We find that the significance of the supply-side factors has varied over the period.
According to NEMO, lower inflation in 2003 and 2004 was
largely due to increased competition in product markets.
This is in line with earlier assessments presented in Norges
Bank’s Inflation Report. From 2004, increased labour market
competition and improved productivity in particular explain
the low rate of increase in consumer prices. During this
period, there was a sharp increase in labour migration from
new EU member states, primarily Poland.
NORGES BANK Economic bulletin 1/2009
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3.2 Forecasts
Chart 6 shows the quarterly NEMO-based forecasts for
different horizons over the period Q4 1998 – Q4 2006
for four key variables. At each time during this period,
a forecast is made for the next eight quarters. The model
is estimated recursively so that in principle we do not use
more information in the estimates than would have been
available at the time the projections were made.21 All
variables are measured as deviations from their respective
averages.
The GDP growth forecasts indicate that NEMO is fairly
accurate as to underlying developments. The model is
less accurate in projecting short-term
movements. We
23
also see that NEMO would have been of limited use in
predicting the fall in inflation from 2002. The interest
rate forecasts seem to be broadly in line with actual
developments. The model also seems to capture the main
developments in the real exchange rate.
We have compared the NEMO-based forecasts with
forecasts from alternative models recommended in the
literature to evaluate the model’s forecasting properties:
a VAR (2) with no parameter restrictions, a BVAR (2)

and a set of univariate AR (2) models.22 The accuracy of
the models for a given variable and horizon has been
measured by the root mean squared error (RMSE)23.
Chart 7 shows the RMSE for some of the domestic variables over different horizons. The main impression is that
NEMO is on a par with the competing models included
here. The NEMO-based GDP forecasts are approximately
as accurate as the forecasts from the alternative models
in the long term. In the short run, however, the NEMObased forecasts seem to be less accurate than the forecasts
from its competitors. The opposite is the case for inflation
forecasts from NEMO. Here, NEMO is less accurate in
the long run. The forecasts for 24
the nominal interest rate
are in line with both the VAR and the BVAR models.
Finally, we find that NEMO-based real exchange rate
forecasts are relatively accurate at the longest horizons.
To provide a more formal overall impression of the
forecasting properties of the different models, we have
also calculated two different multivariate measures based
on a weighting of the accuracy of each variable.24 Chart
8 shows the results for the four key variables. Both measures indicate that NEMO is generally more accurate than
the alternative models in the long term.

21

We disregard the real-time aspect linked to data revisions.

22

Vector autoregressive models, both without parameter restrictions (VAR) and with a priori parameter spreads (BVAR), are purely statistical models
that describe developments in a set of variables as multivariate autoregressive processes. An AR model is a univariate autoregressive process. BVAR
models in particular have been found to have very good forecasting properties.

23

This is a measure of forecasting accuracy which is calculated by taking the square root of the mean square forecast error for a given variable (and
horizon).
T+Nh –1

24

Both measures are based on the mean square error (MSE) defined as:

1
MSEM (h) = –
Nh

Σ (Y
t=T

t+h

– Ŷt+h|t )Ω –1(Yt+h – Ŷt+h|t )

where (Yt+h – Ŷt+h|t ) is the forecast error for a given horizon h, N h indicates the number of projections with horizon h while Ω is a scaling matrix.
We consider ln|MSEM (h)| (log-determinant) and tr(MSEM (h)) (trace).
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Chart 8 Comparing weighted forecast errors from different models
Chart
8: Comparing weighted forecast errors from different models and horizons
and
horizons

Upper panel shows ln MSE M (h) and lower panel shows tr MSE M (h) .

4. Conclusion
In this article, we have presented Norges Bank’s new
macro model for the Norwegian economy. The model
contains the most important channels in the Norwegian
economy through which monetary policy operates. In
developing the model, a clear objective has been to
balance clarity and realism. This means that we have
oversimplified in some areas, for example in modelling
fiscal policy and financial markets. Nevertheless, the
model seems to provide a satisfactory description of the
most important developments in25the Norwegian economy
as presented in the data. It cannot be overlooked, however,
that there were problems when estimating the model on
data from periods with different monetary policy regimes.
The estimated parameters must therefore be interpreted
with caution. The model’s success will ultimately be
assessed on the basis of its usefulness to Norges Bank in
the formulation of monetary policy.
NEMO is one of several models used in the conduct of
monetary policy. In order to obtain a more accurate
picture of today’s situation and of developments over the
next few quarters, we rely heavily on various short-term
models. Such models can capture time series properties
in data and correlations that in many cases feature a fairly
high degree of accuracy without the model relationships
following directly from economic theory. In order to
forecast somewhat further ahead, however, we must gain
more insight into the forces at work and how they are
affecting the economy. Statistical forecasting models will
not be particularly helpful here. A solid basis in economic
theory is required to shed light on causal relationships.
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NEMO’s strength is that it provides a consistent description of the relationship between monetary policy and
cyclical developments that lends itself to economic interpretation. The model formalises to a large extent Norges
Bank’s view of the key relationships in the Norwegian
economy. Thus, it contributes to a consistent framework
that gives structure to both internal discussion and external communication.
A model always involves simplifications and will never
be able to provide an exhaustive description of reality,
but a good macro model can and should be a framework
for ratiocination. In this way, the model plays an important role in the rationale for interest rate setting. At the
same time, it is important to remember that in the conduct
of monetary policy, we must always supplement modelbased results with discretionary assessments.
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Economic perspectives
Address by Governor Svein Gjedrem at the meeting of the Supervisory Council of Norges Bank on
Thursday 12 February 2009

Introduction
The poet Øyvind Rimbereid from Stavanger – his works
already awarded a place in the Norwegian literary canon1
– has been nominated for this year’s Nordic Council
Literature Prize for the collection of poems entitled
Herbarium. The poem “Tulip” starts with the tulip bulb
market bubble in the 1600s. A futures market for tulip
bulbs had emerged in Holland when growers discovered
that infecting the tulip with a virus could produce stripes
and beautiful colours. In a short time, bulbs were trading
at 25 times the normal value before the market collapsed.
A hundred years later, a tulip bulb cost less than one per
cent of the price before the collapse.2
In the words of Rimbereid:
“The year 1635
and on pollen-yellow paper
flutter tulip bulbs grown in places
unknown to most.
Or grown only in the signature
on the bill of exchange
of a seller who himself has bought
a signature from a seller
with money that itself exists
only as a signature.” 3

Downturn in the global economy
In September 2008, the turbulence in financial markets
erupted into a full-blown global crisis. Just before, it had
appeared that the US government rescue of the mortgage
corporations Fannie Mae and Freddie Mac would calm
the markets. Then on 15 September, a major US investment bank, Lehman Brothers, with extensive operations
in Europe and Asia as well as the US, filed for bankruptcy.
The next day, money markets seized up. Confidence
between banks evaporated. Liquidity dried up, interest
rates rose sharply and equity prices fell. Exchange rate
volatility – the daily fluctuations in the exchange rate –
showed a marked rise. On 25 September, a major US

Chart 1 Equities, prices, production. Fall in all countries and
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1

Stig Sæterbakken and Janike Kampevold Larsen (Ed.) (2008): “Norsk Litterær Kanon” (Norwegian literary canon), Cappelen DAMM.

2

For a further account of the tulip bubble in Holland, see NOU 1999:29 “Commodity derivatives”, p 53

3

Øyvind Rimbereid (2008): Herbarium, Gyldendal Norsk Forlag, p.38. (Unofficial translation by Norges Bank’s translators)
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savings bank, Washington Mutual, was placed into
receivership and its creditors incurred losses. Bond
markets in turn shut down.
In the days and weeks that followed, banks tightened credit
standards on new loans to households and enterprises.
Global economic growth was already slowing, but the
situation deteriorated in the last few months of 2008. The
turnaround hit hard, with synchronised effects on virtually all financial and goods and services markets, not only
in the US but also in Europe, Asia, Latin America and
Oceania (Chart 1).
Iceland was more vulnerable than most (Chart 2). There
were wide swings in inflation and inflation expectations
were not well anchored. As a result, the impact on the
Icelandic krona was also considerable. The sharp depreciation of the krona left many borrowers with foreign
currency loans facing higher debt. For a time, exchanging
Icelandic krona for another currency was impossible.
Nonetheless, the decisive factor was the collapse of Iceland’s oversized banks. Although they were taken over
by the Icelandic authorities, there was no confidence that

Iceland’s finances would be able to cope with the accompanying high level of debt. Iceland was obliged to seek
aid from other countries and from the International Monetary Fund (IMF). Output is now expected to fall by 10
per cent this year, and private consumption to drop by
35 per cent over the next three years. At the same time,
the Icelandic state will be bearing a debt burden equivalent to more than NOK 1 million per family.
The global crisis soon affected Norway. Our banks and
the flow of credit and money are closely interconnected
with global markets. Banks’ foreign financing became
expensive and almost came to a halt. Banks responded
by raising interest rates on corporate and household loans
and restricting lending. As the autumn progressed, an
increasing number of business sector segments were
feeling the impact of contraction. In August 2008,
manufacturing enterprises in our regional network
reported that they expected growth to remain high. In
November, they described the turnaround as a “heart
attack”. Manufacturers of automotive parts in Farsund,
Høyanger, Raufoss, Kongsvinger, Kongsberg, HvittingChart 3 NOK to EUR. Rate and fluctuations.
1 January 2008 – 10 February 2009

Chart 2 Inflation and the Icelandic krona (ISK).
1 January 2003 – 4 February 2009
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foss and Rollag felt the impact of the slump in car sales.
The engineering industry began to doubt the quality of
their order books. Prices for oil, gas, aluminium and
ferro-alloys fell, as did freight rates.
The fragility of the Norwegian krone was illustrated
when investors fled the currencies of small countries, and
the krone weakened considerably (Chart 3). When
speculators withdrew, daily fluctuations increased and
hedging against exchange rate volatility became more
expensive. On Christmas Eve, the krone fell to its lowest
level in ten years.
We are now in the deepest downturn in OECD countries
in the postwar period. The US economy may already
have shrunk by around 2½ per cent since the crisis
erupted in September. Output has fallen at the same rate
in many European countries, and perhaps by twice that
rate in Japan and Korea. For a long period there were
hopes that growth in China and other emerging market
economies would hold up. But they are also now severely
affected by the crisis.
Output is also contracting in Norway, but so far probably somewhat less so than abroad.
What is happening now is more than a normal fluctu
ation in the business cycle. The world is facing a crisis
of confidence, with faltering faith in the future and a loss
of confidence in banks, counterparties and contractual
partners. The authorities have taken extraordinary action,
as in a state of emergency, deploying a wide range of
established and new policy instruments.
Five different sets of measures have been implemented:
First, central banks have supplied liquidity to banks on
a much larger scale than usual and provided loans with
longer maturities. Central banks are also providing
foreign currency loans to their banks.
Second, key rates have been aggressively cut (Chart 4).
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The US entered the downturn first and had already reduced
the key rate in early autumn 2007. And as the crisis
developed, the Federal Reserve continued to lower its
key rate. Here in Europe, key rates rose up to summer
2008 before being lowered substantially from October.
Third, credit policy instruments have been introduced.
Several countries are guaranteeing loans to banks. The
Federal Reserve is buying mortgage-backed securities,
asset-backed securities collateralised by student loans, credit
card loans and loans to small businesses, as well as commercial paper issued directly by large businesses, a measure
the central banks in Japan and the UK also intend to implement. The UK government has announced that they will
guarantee loans to small and medium-sized firms.
Fourth, the authorities in a number of countries felt
compelled to supply risk capital to banks (Chart 5). Some
governments have assumed ownership of financial institutions. In the UK, the government is now a majority
stakeholder in the Royal Bank of Scotland and owns over
40 per cent of Lloyds. In Germany, the government is
increasing its stake in Commerzbank, which is acquiring

Chart 5 Government supply of capital in 2008 and 2009.
(Planned and transferred capital). Per cent
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Dresdner Bank. In the US, the authorities have provided
capital in forms other than ordinary share capital, but in
such a way that large banks are operating to a great extent
for the government’s account and risk.
Fifth, to cushion the fall in output and employment, governments are increasing their expenditure and lowering tax
rates. The US government is preparing measures equivalent
to almost 5 per cent of gross domestic product. Active
measures in Europe are not as extensive. However, Europe’s
taxes and the public safety net act as shock absorbers.
A wide range of instruments is also being used in
Norway. Banks have been provided with short and more
long-term loans by Norges Bank. Banks have also been
given access to liquid government paper in exchange for
mortgage-backed securities. The key policy rate has been
lowered substantially (Chart 6).
As in other countries, money is not finding its way to
businesses, but is accumulating in banks (Chart 7). The
government has therefore provided increased loans and
guarantees to Norwegian export industries, has raised
lending limits for state banks and is allowing Folke
trygdfondet (Government Pension Fund – Norway) to
increase its purchases of bonds. The government is now
also providing Norwegian banks with risk capital. In
order to curb the fall in activity, the government has
proposed an increase in government expenditure of over
10 per cent in 2009.

What went wrong?
The current downturn followed a period of very high
global and domestic economic growth, supported by
favourable trading conditions. Emerging market economies in Asia, Europe and Latin America have accounted
for an increasing share of global output. Several hundred
million people have been lifted out of poverty.
So what went wrong? Or in the words of Rimbereid:
“And the cause of the depression?
Theories conflict, as if surrounding
a virus not yet discovered.
Was it due to the far too unrestricted life of share trading?
Or was it because the hand of the state
constantly interfered with its unnatural contagion?
Or did the virus worm its way
into the calculating machine itself?” 4
Substantial trade imbalances developed between industrialised countries, particularly the US, on the one hand
and emerging market economies, particularly China, on
4
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Chart 8 Current accounts, US and China. In billions of USD.
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Chart 9 National income.1) Total growth from 2002 to 2007.
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the other (Chart 8). This is partly due to government
budget deficits and low private saving in the US since the
1990s, and partly due to export-led growth in China,
particularly over the past few years, combined with strong
competitiveness and a managed exchange rate. In short,
rich countries borrowed and developing countries saved.
The imbalances grew when oil and other commodity
prices rose markedly. Financial market participants found
it too difficult to channel capital. Long-term interest rates
were too low, the search for yield too aggressive and
compensation for risk-taking too meagre.
With long-term loans in ample supply, demand for residential and other property became excessive in almost the
entire western world. The first clear signs that these developments were not sustainable emerged in 2007 – in the
US housing market, in the money market and in banks.
Few countries benefited more than Norway from the
economic upturn, which drove up prices for oil, gas and
other export commodities (Chart 9). At the same time,
an increasing number of cheap consumer goods were
imported from new EU countries and from Asia.
In addition, EEA enlargement provided Norway with
large inflows of labour, particularly from Poland. Moreover, Norwegian firms were also quick to make use of
new technology and organise their activities effectively.
Norway’s disposable income increased by more than 50
per cent from 2002 to 2007, more than that of any other
western country. Not surprisingly, economic agents in
Norway were optimistic about the future. Saving fell,
and euphoria spread through the housing market. Household and corporate debt surged.
Inflation slowed for a long period (Chart 10). Norges
Bank reduced the key rate when inf lation fell and
approached zero in 2003 and 2004. Production capacity
52

had increased markedly, providing scope for strong
growth in demand for goods and services. Low interest
rates underpinned the solid growth capacity of the
economy. Well before inflation picked up, the Bank began
to raise the key rate in 2005. The pace of the interest rate
rise was gradually increased.
The economic turnaround in Norway occurred just over
a year ago. Growth in consumption came to a halt and
house prices began to fall (Chart 11). Up to autumn 2008,
it appeared that capacity utilisation in the Norwegian
economy would most likely decline to a normal level,
inflation would stabilise around 2½ per cent and the key
rate ahead could be held at what we consider to be a
normal level – between 5 and 6 per cent. But the outlook
was regarded as uncertain. Commodity prices rose and
pushed up inflation in many countries. At the same time,
wage growth in Norway had become high and productivChart 11 Consumer spending and house prices.
I d
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ity growth was slowing. On the other hand, the financial
turbulence, if it gained momentum, could have a severe
impact on the global economy and our exports.
Then, in autumn 2008, the turbulence led to a synchronised financial and real economic crisis in virtually every
country in the world. As a result, output and employment
are falling, and Norway is no exception.

The way forward
Since then, the authorities in many countries have shown
that they are prepared to use powerful tools to fight the
crisis, but financial markets are still under stress. The
crisis of confidence and credit rationing are leading to a
decline in output. Corporate earnings are falling across
the board and the number of unemployed is rising,
prompting new rounds of losses on securities and in
banks’ books. Every week there is a news story conveying the impression that the action being taken is not
enough to stave off the downturn.
But the measures being implemented are indeed having
an effect.
The flow of liquidity has improved slightly, and interbank rates have fallen (Chart 12). In the US and Europe,
these rates were more than 2 percentage points above the
key rate in October last year, but now the gap has been
halved. As a result, the low rates set by central banks are
having a greater effect. In the US, mortgages and corporate loans have become cheaper after the Federal Reserve
began to purchase bonds and commercial paper issued
by mortgage banks and firms. In Germany, Sweden and
Denmark, mortgage rates have decreased markedly. And
in Norway, borrowing rates have fallen and credit to

Chart 13 Norway’s terms of trade.
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homebuyers is flowing again. Equity and commodity
prices are still fluctuating widely, but the decline is no
longer steep.
Lower key rates, higher public expenditure and reduced
taxes will push up demand for goods and services,
gradually stabilising output and employment and preventing inflation from becoming too low.
There are also strong self-regulating mechanisms in
market economies that can easily be underestimated when
times are at their bleakest.
Corporate profitability is being squeezed, but the rise
in unemployment will result in lower wage growth, which
will curb the impact on earnings. Investment is falling
sharply, but there will in time be a need for new houses
and commercial buildings and to replace obsolete machinery. Households all over the world are now increasing
their saving and reducing debt. When debt eventually
reaches a sustainable level, consumption will pick up.
Low interest rates curb the decline in investment and
make it easier for households to repay debt. The change
in behaviour can nevertheless take time and we cannot
expect consumers in the US and Europe to drive a new
upturn. The public sector will eventually have to rein in
expenditure and increase tax revenues to prevent debt
from increasing. If growth in the global economy is to be
sustained, public and private investment and consumption
in China and other Asian countries will probably have to
absorb a greater share of output in these countries.
In many industrial countries, export prices have risen
relative to import prices. Lower oil and commodity prices
are easing the burden.
But Norway’s terms of trade are deteriorating (Chart
13). Some of the gains of the past few years have now
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Chart 14 Relative labour costs.1)
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dissipated, and Norway’s disposable income might fall
by close to 10 per cent in 2009. Norway will move down
on the list of the world’s richest countries. (And perhaps
this is not altogether a bad thing.)
Norwegian firms are affected when households the
world over buy fewer cars and furniture and fewer ships
are built. Lower oil prices will probably also result in a
fall in investment on the continental shelf in the years
ahead. But let us not forget that petroleum prices are still
higher than the industry dared hope just a few years
ago.
The competitiveness of the Norwegian business sector
declined during the upturn (Chart 14). Although the
depreciation of the krone since September 2008 will
redress the balance somewhat, we must nevertheless
expect job losses in manufacturing. Indeed, recent years’
growth in this industry was an unexpected break in the
long-term trend.
Norwegian households have built up debt over many
years. In the mid-1990s, debt was one fifth higher than
income. In 2008, debt was twice as high as income
(Chart 15).
We have no clear basis for determining what constitutes
sustainable debt. People today spend less of their income
on basic necessities and have more to spend on their
homes and mortgages. Changes in credit markets have
provided greater opportunities to spread consumption
over a lifetime. The public safety net is also gradually
being expanded, which may lead to lower saving.
The experience of recent years nevertheless indicates
that the level of debt is on the high side. Growth in private
consumption slowed sharply when interest rates rose to
more normal levels through 2007.
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Household debt is largely secured on residential property. When residential property falls in value – and we
are probably not at the end of this road yet – consumers
have less leeway. A larger number will want to reduce
their debt, and banks will curtail lending.
All in all, it must be expected that households will
deleverage and be more cautious in their consumption
and investment in the years ahead.
It is easy to bury one’s head in the sand when the economic situation deteriorates.
But who could have foreseen in 1990 that we were on
the brink of a golden decade that would see a boom in
the IT and communications industry? And who would
have imagined in 2002 that Norwegian manufacturing
would experience a new wave of growth?
Fortunately, there are also many examples of innovation, particularly when times have been bad. Nokia
managed to make the transition from rubber boots to new
technology when the Finnish economy collapsed at the
beginning of the 1990s. In Norway, the Norwegian
telecom system was deregulated and Telenor developed
into a large international company. During the downturn
at the end of the 1980s, Tandberg started developing video
conferencing systems.
In the industrial centres Mo i Rana, Raufoss and Kongsberg, rich technological communities emerged after the
collapse of government enterprises in the 1980s.
The merchants behind the grocery chains Rimi and
Rema started business on a small scale during the downturn at the end of the 1970s. The furniture producer
Stokke – makers of the world-famous Tripp Trapp chair
for children – started operations in western Norway in
the midst of the economic crisis in the 1930s.
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Economic policy
The measures now being implemented are intended to
provide a bridge until market economies generate new
growth under their own steam.
The authorities in many countries are now testing the
boundaries of active economic policy. And some have
overstepped them.
A number of countries have had their credit rating
downgraded and have lost their economic room for
manoeuvre, obliging them to seek support from neighbouring countries and the IMF. In the euro area, a number
of states with high debt or large deficits are paying dearly
for their credit (Chart 16).
In monetary policy, the interest rate weapon is being
deployed to the full. In the US, Japan and Switzerland,
the interest rate is close to zero.
But the instruments that are benefiting the economy
now may weaken the growth potential further ahead.
Large budget deficits must be reduced over time and
growth in government debt preferably scaled back.
Households may begin to save more in order to be
prepared for higher taxes or lower state benefits in the
future. This will weaken the current and future effect of
the measures now being implemented.
Governments that have provided capital injections or
loans to banks and firms are relieving owners of risk.
This may foster the idea that the government will also
pick up the tab next time. Risk may then again be priced
too low, leading to a new round of debt accumulation.
Norway is more fortunate than most. Government
finances are sound, with substantial net wealth and a trade
surplus. Unlike many other countries, our banks have
not overexpanded (Chart 17). The level of activity in the
Norwegian economy was high without expectations of
higher inflation when the downturn occurred. Inflation
was low and stable.
The state of our economy shows that the fiscal framework is sound.
From 2008 to 2009 – during the downturn – the government budget will stimulate the mainland economy by the
equivalent of 5 per cent of GDP, or NOK 90 billion. Half
will automatically be channelled through unemployment
benefit, which will cushion the impact on purchasing
power for those who lose their jobs, and through lower
taxes for households and firms, without an attendant
reduction in government expenditure. The remainder
comprises active measures and the gradual increase in
petroleum revenue spending (Chart 18).
Credibility is enhanced when fiscal policy adheres to
the same strategy over several years and when the automatic stabilisers are also allowed to operate when tax
revenues are high. As a result, the Norwegian government
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Chart 16 Interest rate premiums on government debt.1)
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Chart 17 Size of the banking sector.
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Chart 19 Inflation. Moving
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can spend money during a downturn without prompting
a rise in consumer saving in order to meet future tax
expenses and without pushing up yields on government
securities as a result. The government still has freedom
of manoeuvre.
The operational objective of monetary policy is low
and stable inflation with annual consumer price inflation
of close to 2.5 per cent over time. Over the past ten years,
inflation has averaged 2 per cent, which is close to but
somewhat lower than the target, and it fluctuates to a
lesser extent than previously (Chart 19). In the recent
period of expansion, inflation rose to 3 per cent in 2008,
but was restrained without raising the key rate to a high
level.5
The advantages of economic agents anticipating low
and stable inflation are now clearly evident. They can be
quite sure that inflation over time will be close to 2.5 per
cent. This enables interest rate setting to be more effective. When the nominal interest rate is reduced, the real
interest rate falls accordingly, and it is this rate that influences decisions made by households and enterprises.
Interest rate setting still provides some scope for
stimulus.
When inflation is anchored, economic agents do not
expect inflation to accelerate over a period in Norway
even if the krone depreciates. The krone can then decrease
in value without monetary policy having to be tightened.
This will curb the decline in our export industry. In bad
times, a marked krone depreciation might even be necessary to hold up inflation close to 2.5 per cent. In the
5

downturns in 1990 and 1998, the opposite action was
taken: the interest rate had to be increased in order to
stabilise the krone and keep inflation in check.
Even though fiscal policy and monetary policy have
had the intended effect, there have been fluctuations in
output and employment. We have experienced a period
of strong credit growth. During the upturn, the housing
market was increasingly marked by the belief that house
prices would always rise. Current cyclical developments
reflect falling house prices and a necessary deleveraging
among households and enterprises.
Developments in Norway, and to an even greater extent
in other countries, show that economic policy instruments
are not perfect. The interplay between credit and property
prices in particular poses a challenge.
Interest rate setting influences this interplay only indirectly. The interest rate rises in good times when inflation
is expected to increase and falls when growth and inflation moderate. The interest rate is an approximate instrument, which can be used to keep inflation in check over
time and thereby stabilise output and employment. The
instrument must not be overburdened.
Attempts to tighten monetary policy in the growth
period from 2003 would, for example, have resulted in
higher capital inflows, a noticeably stronger krone and a
decline in manufacturing, even lower inflation, higher
growth in real wages and more foreign currency loans to
households and enterprises. The rise in credit and house
prices would probably not have been affected to any
extent and the current turnaround in the domestic
economy would have been stronger and the fluctuations
for our fragile krone even more pronounced.
I cannot discuss the interaction between the housing
market and household debt without touching upon housing
taxation. Housing capital represents a large share of
household wealth. The taxable benefit for owner-occupied
dwellings, which in any event was based on setting the
value of dwellings at a low level, was removed in 2005,
while the deduction in income for debt interest was
retained. Owner-occupiers can thereby deduct expenses
in connection with earning income but are not taxed on
the benefit. With this tax wedge, the interest rate level
that is right for households is too high for firms. It shields
borrowers from a higher interest rate in upturns and thus
has a stronger impact on house prices.
It would not be appropriate to increase housing taxation
now, but a reform is to be recommended when the turn
around occurs.
Economic agents can be myopic. It is short-sighted to
base assessments of sustainable levels of debt on today’s
variable interest rates. Long-term, fixed interest rates

Different indicators of underlying inflation were close to 3 per cent in 2008, while the rise in total consumer prices was 3.8 per cent.
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Chart 20 Banks’ equity capital.1)
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provide a far better guideline in this context. Homebuyers, and the banks providing their mortgages, must take
into account that variable rates over time will be around
6 per cent, sometimes higher.
There are also other sources of fluctuations in credit
and property prices.
Banking is procyclical. In upturns, loan losses are low,
increasing banks’ profits. Access to equity capital is
ample, providing the basis for strong lending growth.
Losses increase in downturns, and the supply of equity
capital can dry up, compelling banks to restrict their
lending. The impact is stronger since the value of property
used as collateral fluctuates in step with cyclical developments. At the same time, counterparties and rating agencies may require higher capital levels. When credit is
rationed by banks with large market shares, in regional
or national terms, sound investment projects are also
postponed. This results in an adverse feedback loop, with
banks incurring higher loan losses and weaker earnings
– as economic activity stalls.
Banks operate with very low levels of equity capital.
A manufacturing enterprise or a firm in the service sector
should preferably have an equity ratio of between 30 and
70 per cent, depending on the level of risk involved.
Banks can operate with a far lower level of equity capital
because they are supposed to diversify risk, have sound
management systems and be well regulated and under
supervision.
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In Norway, banks’ equity capital makes up six per cent
of their assets. Before the Second World War, the ratio
was over 10 per cent, falling to five per cent in the postwar
period. Government capital injections resulted in a rise
in equity capital at the beginning of the 1990s, but the
ratio has fallen again in recent years (Chart 20).
Equity capital in investment banks in the US and
Europe was very low, as low as 2-3 per cent of total
assets. Many of these banks have now collapsed.
The authorities in many countries are working to
enhance financial market resilience. For Norway, it would
not be appropriate to return to the regulatory regime of
the postwar period. Interest rate regulation, credit budgets,
a wide range of state banks, regulation of cross-border
capital movements and a fixed exchange rate are not the
answer.
Instead, new and higher capital requirements must be
imposed on banks.
Banks calculate how much capital they need using their
own risk models. The models capture losses and gains
previously generated by lending. Equity capital requirements are determined by historical credit performance.
One drawback is that the historical basis for the models,
and hence for the risk assessments, is too limited. With
losses now rising, as a result of the abrupt and pronounced
turnaround, banks must increase equity capital. Thus the
rules governing capital requirements amplify the economic cycle.
Three changes are particularly relevant:
First, for a given risk assessment, capital requirements
must be higher.
Second, banks must not be able to reduce capital below
a minimum level even if they extend loans that, according to the models, seemingly involve low risk.
Third, banks must build up strong capital buffers over
and above the minimum requirement in normal times.
Then the banks would not have to increase capital when
the turnaround occurs. On the contrary, they would be
able to absorb losses, thereby avoiding the need to ration
credit in bad times.
Norwegian banks do not have sufficient buffers today
to safeguard their own, their shareholders’ or the economy’s best interests. That is why the government is now
supplying risk capital. There should be no doubt that
banks have the capital they need.
In addition, banks’ funding methods make them vulnerable (Chart 21). Earlier, Norwegian banks primarily
obtained funds through deposits by households and
enterprises. In recent years, banks have borrowed heavily
in both domestic and foreign markets. During the crisis,
this proved to involve high liquidity risk for banks. Longterm credit markets have now dried up. The government
and Norges Bank have therefore taken on the role of
NORGES BANK Economic bulletin 1/2009

Chart 21 Banks’ sources of funding in Norway1)
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lender. In the future, in regulations and in practice,
deposits must again take precedence as the largest source
of funding for banks. Bonds collateralised by high quality
mortgages will probably also be important.
Higher capital requirements and new funding terms
will result in higher costs for banks. Depositors and borrowers will have to foot the bill, and interest margins will
probably rise. Banks’ competitiveness will also deteriorate. The bond market and other markets where there is
direct contact between borrower and lender will gain a
competitive advantage. New requirements for banks must
also be followed up, again with improved regulation.
The group comprising the twenty largest economies in
the world6 are now discussing how to tackle the crisis
and prevent it happening again. It will be important to
avoid protectionism and trade wars.
Moreover, the ambition is to establish a new and more
sustainable financial architecture.
Markets are integrated and banks are global, while the
supervisory authorities are national and the application
of rules varies. Supervisory authorities must be strengthened and adopt a uniform approach to banks, and regulations must be improved. National supervisory authorities
have tended to be reluctant to impose stringent requirements on their banks for fear that their competitiveness
will deteriorate. It is important to avoid such slippage in

the rules towards an agreed minimum level that is too
low. For Norway, it is essential that rules are applied
stringently and uniformly in all the Nordic countries since
banks based in Sweden and Denmark have large market
shares in Norway and Norwegian banks have ambitions
in Scandinavia.
In recent years, there has been little cooperation across
countries in the field of macroeconomic policy. The view
has been that all is well as long as each country keeps its
own house in order. This is an important point of departure, but we have now presumably learned that imbalances
and risk arise when large countries do not sufficiently
take into account that their own choices also influence
those of others.
The International Monetary Fund (IMF) must be given
a more important role. The Fund must enhance its surveillance activities and its advice must be acted upon to a
greater extent. However, this probably requires changes
in the IMF’s governance structure. Countries that are
now gaining in economic strength are seeking greater
influence. The IMF must also improve its reputation in
these countries.

Government wealth and saving
International capital markets have been a boon to Norway.
We drew on borrowing opportunities abroad when the
petroleum industry was being built up. We did the same
in order to expand welfare schemes and to finance the
countercyclical policy of the mid-1970s and the early
1990s. National oil and gas resources are now converted
into equities and bonds abroad.
Other small industrial countries are also making active
use of global capital markets. Our neighbouring country
Sweden has recorded large balance-of-payments surpluses. Switzerland has a high level of saving and a
recurring surplus. Australia, on the other hand, has been
able to record a deficit since 1975.
This year we are celebrating the works of the Nobel
Prize-winning author Knut Hamsun. In the small community of Polden, in the Hamsun trilogy August, far away
from large capital markets, the inhabitants live impoverished lives, subsisting on a little fishing and agriculture.
But the community changes when wealth arrives in the
form of a herring windfall.
August says:
“… you’re not to plant anything you can eat near your
door. It doesn’t look right. I’ve got something better to
put there – bushes, garden shrubs.” 7

6

G20: group comprising 19 countries and the EU. Member countries are among the world’s largest economies and include members of the G7.

7

Knut Hamsun (1976): “August”. In Samlede Verker 11, Gyldendal Norsk Forlag, p. 120. (Unofficial translation by Norges Bank’s translators)
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Chart 22 Purchase of equities. Billions of NOK. Return on
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Farming is abandoned, and then, a few years later, the
herring disappears.
The Norwegian government has not followed August’s
advice, but has spread its wealth. It is partly invested in
ownership interests in Norwegian companies, partly in
infrastructure, partly in oil and gas and partly in equities
and bonds abroad. When there are prospects of markedly
slower growth, as is the case now, the value of all government assets falls. This also applies to buildings, roads,
the power supply and other infrastructure where the
government does not concern itself with regular valuations.
Investments abroad by the Government Pension Fund
– Global are also spread between equities and bonds from
all over the world. The equity portion is now being
increased from 40 to 60 per cent.
A long-term investor receives extra compensation
because the value of equities fluctuates considerably.
Many are now incurring losses on equities and corporate
bonds. This experience will result in higher required
returns in the future.
Under the Fund’s strategy, more equities will be bought
when equity prices fall and fewer when they rise (Chart
22). The Fund therefore purchased a large volume of
equities from 2001 to 2003 and is buying a considerable
volume now. Of the equities now owned by the Fund, 40
per cent were purchased last year when prices were
moving down.
As a result, ownership in the business sector in the US,
Europe and Asia has increased (Chart 23) – in companies’
human capital, in their machinery and equipment, brands
and organisation. In the long run, and even though many
companies have now folded, it may perhaps be at least
as safe as extending loans.
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Conclusion
Let me conclude.
At the moment, activity is falling in the Norwegian
economy, as elsewhere. The source of the downturn is
external. We cannot shield ourselves from its impact, but
we can decide how we will address the turnaround. The
global financial highway is now being modernised and
overhauled. It is essential that traffic again f lows
smoothly.
Rimbereid asks:
“In which landscape
will we lay our next lucrative track?” 8
Norway has a credible and robust economic policy, and
a business sector that is quick to adapt. This is a good
point of departure.

Øyvind Rimbereid, 2008: Herbarium, p.54. (Unofficial translation by Norges Bank’s translators)
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