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Introduction

The Annual Report 2006 for the research activities of Statistics Norway presents
the main fields of research in 2006 with complete lists of publications and staff.
Research activities reported here takes place in the Research Departement, but
includes also the Social and Demographic Research Unit and the Statistical
Methods and Standards Unit which administratively are placed in other
departments in Statistics Norway.

Statistics Norway welcomes interest in our publications and activities in general.
We are happy to provide information as well as publications to both individuals
and institutions. Some of our publications, such as Discussion Papers, Economic
Survey and Statistical Analyses, are available free at our website at www.ssb.no
(English site: www.ssb.no/en). All paperpublications can be ordered from our
Sales and subscription service or via Internet. Our website is also updated with
other information about the research activities at Statistics Norway.

Oslo, February 2007

Adne Cappelen
Director of Research

4 Statistics Norway
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enhance empirical
knowledge

develop models for
analyzing demographic,
economic, environmental
and social issus

give feed-back to the
statistics

Statistics Norway

General research objectives

Statistics alone is an insufficient source of information for understanding social and
economic development. Analysis of statistical data by means of relevant theory and
analytical methods and the use of models give empirical insight and deeper
understanding of the phenomena under consideration.

An important use of empirical insight gained is embodied in the design of tools for
government policy making, usually in the form of simulation models. Modelling
activities are carried out in close contact with user interests and with emphasis on
government policy making needs.

Researchers in Statistics Norway have a unique position close to the sources of
data. This provides special opportunities for exploitation of the data expertise in
Statistics Norway, for special organization of data material and links to other
sources, and for influencing methods of collection of primary data. The analytic
use gives feed-back effects to the statistical work and may improve the quality of
official statistics.
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Documentation:

Statistics Norway

Taxation, Inequality and Consumer Behaviour

The Unit for Taxation, Inequality and Consumer Behaviour is responsible for
developing and applying the tax-benefit model system LOTTE and other static
micro simulation models. Our research focuses on micro econometric studies,
modelling of consumer behaviour and analyses of the distribution of income
and wealth.

Main areas of research

Much of the econometric research aims at the parameterisation of our micro
simulation models. The LOTTE model system now consists of three modules: a
module for simulations of personal income taxes, LOTTE-Skatt, a module for
indirect taxation, LOTTE-Konsum, and a module describing the labour supply
effects of changes in the personal income tax, LOTTE-Arbeid. Other important
research fields are the role of housing markets — for example for estimation of the
CPI, for measurement of income inequality and for household saving — and
investigation of behavioural and distributional effects of the tax system and of tax
reforms.

Main findings

The tax-benefit model LOTTE system has been extensively used by the Storting
(Parliament) and the Ministry of Finance. The unit was responsible for estimation
of direct and cross-price elasticities for detailed commodities from our model
KONSUM-G. These estimates were used by the Ministry of Finance to calculate of
revenues from indirect taxes, in particular on tobacco and alcohol. Documentation
of the model system LOTTE is now accessible on web-site.

Several publications were accepted in 2006. A paper on the effects of Norwegian
family policies was published in Fiscal Studies. An article on whether consumer's
behaved as if they perceived price increases were in line with CPI-measurements or
not was accepted for publication in the Scandinavian Journal of Economics. This
article uncovers that Norwegian consumers during the 90s behave as if prices
increased 35% while the CPI estimates that they rose 22%. Another article which
was published in the Journal of Consumer Policy estimates the relation between
different modes of transportation and material standard of living in the United
States and theorizes that there may exist potential double dividends; both a Pigou
correction and progressive taxation; in a green taxation scheme since rich
households tend to utilize the most environmentally unfriendly modes of
transportation. We also published an article in Journal of Real Estate Finance and
Economics showing that the level of temporal aggregation plays a vital role, and
possibly biasing estimates in repeated sales models. Repeated sales models are
much used when construction indices for durables and in particular, housing
market indices. Moreover, this paper develops diagnostic tools, as well as rules of
thumb, to avoid severe biases induced by temporal aggregation alone. Another
paper analysing the Norwegian dual income tax was accepted for publication in
Finnish Economic Papers.

[22], [27], [28]

Some ongoing projects analyze households' saving and portfolio choice when faced
with changes in marginal tax rates and interest rates. Some of the work is directly
aimed at evaluating the Norwegian 1992 tax reform, with emphasis on the
introduction of a flat and uniform capital tax rate. Other papers focus on the role of
housing and in particular the lack of good measures of housing wealth at the micro
level. We have also analyzed optimal marginal indirect tax reforms for Norway,
taking into consideration efficiency, distribution, environment and health effects.
The empirical basis is taken from a comprehensive system of micro and macro
models of the Norwegian economy, which are combined in a consistent and
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transparent framework, close to textbook models on welfare analysis of marginal
tax reforms. The analysis shows that the 2000 VAT reform, which lowered the
VAT rate on food and introduced a new VAT on services, had a clear redistributive
profile.

Documentation:  DP 455

An analysis focusing on the design of an indirect electricity tax system in the
presence of international regulations and multiple public goals was published in
Norwegian. The unit was also involved in editing a report in Norwegian, which
gives an empirical overview of important characteristics of the tax system in
Norway, besides providing an international comparison.

Documentation:  SA 77

Apart from research, organizing the 8th Nordic seminar on micro simulation
models was an important task in 2006.

Staff

Fjeerli, Erik, Researcher, Head of Research Unit
Alstadsater, Annette, Researcher
Beatty, Timothy, Professor*

Biorn, Erik, Professor*

Halvorsen, Elin, Researcher

Hansen, Kirsten, Adviser

Lian, Bard, Senior Adviser

Nygard, Odd Erik, Economist

Reed Larsen, Erling, Senior Researcher
Sommervoll, Dag Einar, Researcher
Thoresen, Thor Olav, Senior Researcher
Wangen, Knut Reidar, Researcher
Aasness, Jorgen, Senior Researcher

* associate staff
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Documentation:

Documentation:

Statistics Norway

Energy and Environmental Economics

The energy and environment research group focuses on how national,
international and natural external conditions influence the value of national
energy resources, the efficiency in the markets and possible future
development in energy and environmental resources.

Main areas of research

Studies of the behaviour of firms and households and their adaptation to
environmental policy are essential, as is the development of partial energy market
models and integrated energy market and general equilibrium models. The
domestic energy market is dominated by hydropower production with stochastic
inflow, which generates separate focused studies on production and transmission
capacity limits, strained markets and market concentration issues. We further study
the interaction between efficient policy instrument formulation to curb emissions,
reduce environmental consequences and to achieve other energy policy goals.

Main findings

Water inflow shortage and high electricity prices have brought up several
important subjects concerning the vulnerability of the Norwegian hydropower
market. One fear is that the market could break down when precipitation and
inflow fails both in the short term (weeks) and in the longer term (annual). Closer
evaluations of both the demand and supply price elasticities, inflow volatility,
market power issues and international trade between markets based on
heterogeneous supply technologies are important for the understanding of the total
risk for abruption in a close to a hundred per cent hydro based power production
system. Analyses of market effects under the lower end of the 90 percent inflow
interval, i.e. an overall inflow shortage of 25 per cent below normal, indicate that
significantly higher prices are likely to occur in the Nordic power market in the
future than in the past. The price effects are less than one would expect when
compared to observed short-term inflow shortages, but prices remain higher for a
longer period of time. The analysis does not indicate any malfunctioning problems
in the market.

DP 472, QA 4/06

To analyse the consequences of water inflow uncertainty for prices and efficiency
in a hydropower dominated system, we apply a two-period theoretical model. We
study three different market structures, perfect competition, monopoly and
oligopoly. The shape of the demand function under different distributions of water
inflow shows to be very important. The uncertainty of inflow increases the
possibilities to exercise market power. The distribution of the total uncertainty
matters, but the distribution among producers does not. When introducing thermal
power into the power market, the residual demand function is important for the
hydropower producers' possibilities of exercising market power.

Forthcoming DP

In 1991, an Energy Act changed the electricity industry dramatically. Prior to the
liberalisation we observed severe inefficiencies in the industry. There were no
mechanism that spurred the firms to minimise costs, no open spot market that could
ensure that all the available water was used for producing electricity, and there
existed large differences between the prices paid by different consumer groups,
creating a large potential for misallocation of resources. The authors argue that the
Energy Act led to better resource allocation and benefits for consumers. In
particular, the spilling of water observed prior to the liberalisation vanished and
prices of electricity fell. The differences in prices between consumer groups
diminished, leading to better allocation of resources. Investments declined, making



Annual Report 2006 Research Department

reallocation to more profitable investment alternatives in other industries possible.
Eventually the rate of return in the power industry increased as demand and supply
were more based on sound investment principles.

Documentation:  [55]

Policy instruments to obtain environmental, energy or efficiency goals are used to
change individual behaviour. The total effectiveness of the instruments with
respect to the aim depends on the aggregate response of all consumers. As
consumers are not homogeneous with respect to demand flexibility, aggregating to
total responses is not straightforward. We have studied the necessary assumptions
to be made about the micro function to circumvent aggregation biases if we were to
predict aggregate demand response using micro information. A micro simulation
model is built to describe the heterogeneity in household electricity consumption.
The aggregation biases create the need for theoretically consistent framework for
calculating macro demand from micro demand. We have developed a general
framework for calculating macro parameters using micro information when
income, prices and the price and income derivatives are allowed to vary across
consumers. This framework is used to develop an aggregated version of the micro
simulation model, which will be used to simulate the main driving forces in the
historical development.

Documentation:  DP 452, DP 489, REP 2007/7, NOT 2007/10, NOT 2007/10

In the Norwegian electricity markets, households’ electricity metering systems only
allow billing based on consumer profiles for long periods of time (weeks, months,
years). Even though they may choose tariffs reflecting the short-term changing
conditions and marginal costs in the electricity system the actual cost depends upon
the profiling. This may create inefficient allocation of electricity in the short term
and non-optimal investments in capacity on both the producer and the consumer
side in the long term. The existing system may imply insufficient reliability of
supply and higher market price volatility. A lower flexibility may also increase the
possibility to exercise market power. We have discussed how automatic meter
reading and direct load control technology combined with time-differentiated
tariffs can increase demand response and improve the functioning of the electricity
market.

Documentation:  DOC 2007/6

Productivity growth may be analysed in the context of Malmquist indexes.
Productivity measures ignoring environmental effects may give misleading
information on total productivity growth. Further, when the time series applied are
short business cycles in the form of capacity utilization may also significantly
influence productivity measures. We have developed a productivity index and
decomposed changing efficiency rates into a contribution from environmental
factors, capacity utilization and other traditional factors and applied the model to a
micro data set for the Norwegian pulp and paper industry and the inorganic
chemistry industry (Bye, Bruvoll and Larsson 2006). The analysis indicates that
differences between the traditional and revised efficiency measures changes are
ambiguous, except from the capacity utilization element. This indicates that the
environment loses when business cycles improve.

Documentation: DP 473

National and international expansion of transmission networks and diminishing
returns to scale in hydropower capacity expansion has raised the opportunity cost
of electricity. The resulting changes in comparative advantage between industries
have in many countries been counteracted by government assistance to energy
intensive industries. A good example is the implicit electricity price subsidies

10 Statistics Norway
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Documentation:

Documentation:

Documentation:

Statistics Norway

offered to energy intensive manufacturing in Norway through the state owned
power company Statkraft. We study what share of firms that will survive in the
long run when these subsidies are removed, relative prices and the equilibrium
adjustments of the industry structure. The industry structure will be less specialised
industry and gross trade will be reduced. The positive public budget effect allows
the government to cut other taxes, which fuels the real exchange rate depreciation
necessary to meet the national budget constraint.

DP 462

Traditional national emissions accounts include direct emissions from domestic
production and consumption activities. This measure may differ significantly from
the emissions related to inland consumption (from both production and
consumption activities) and as the driving force; i.e. when taking trade related
emissions into account. We add foreign emissions related to import, and subtract
domestic emissions related to export. The Norwegian consumption related CO,
emissions, at present, are lower than the total domestic emissions. This is mainly
due to the emission extensive exports of Norwegian oil production and energy
intensive commodities. The difference will decrease in the future, due to reduced
oil extraction and a downscaling of the energy intensive industries.

OA 5/2006

Pollution intensive production can be avoided domestically by increased imports
and less exports of dirty products. Such trade effects may imply more emissions
abroad, or pollution leakages. We find little evidence for the hypothesis that
pollution leakages contribute to decouple emissions from economic growth in the
Norwegian economy (Feehn and Bruvoll 2006). Despite decoupling of emissions
from economic growth over the past 20 years, there was no increase in pollution
leakages. Rather, emissions related to export increased far more than the foreign
emissions embodied in import, implying reduced leakages. In future projections,
we find a lower degree of decoupling than in the past, but no corresponding
reductions in leakages. Instead, leakages increase. This conclusion is fairly
invariant to assumptions about future climate policy.

DP 477

Staff

Bruvoll, Annegrete, Senior Researcher, Head of Research Unit
Bye, Torstein A., Senior Researcher

Ericsson, Torgeir, Economist

Halvorsen, Bente, Senior Researcher

Hansen, Mona 1., Executive Officer

Hansen, Petter V., Economist

Larsen, Bodil M., Senior Researcher

Larsson, Jan, Researcher
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Macroeconomics

The unit is engaged in empirical studies of the Norwegian economy - structure
and development - in a macroeconomic perspective. The research is mainly
based on Statistics Norway’s short-term statistics and national accounts data,
and development and use of econometric time series methods and models.
Important external users of the models are Ministry of Finance, Ministry of
Labour and Social Inclusion and Stortinget (the parliament).

Main areas of research

Economic surveys and forecasts are published quarterly in parallel editions in
Okonomiske analyser (PA) and Economic Survey (ES). The latter is only
published electronically. The forecasts are constructed using the quarterly
macroeconometric model KVARTS. The Research Department is a member of
AIECE (Association d’Institutes Européens de Conjuncture Economic) and the
UN-based Project LINK, linking several national macro models to a global model.

Documentation: @A 1/2006, 3/2006, 4/2006, 6/2006, ES 1/2006, 2/2006, 3/2006, 4/2006, SSP
4/2006 [91], [92], [93], [94], [95] and [100]

The unit develops and uses two large macro-econometric models - the quarterly
model KVARTS and the annual model MODAG. Except for the difference in data
frequency, the economic content of the two models is almost identical. The
KVARTS model is used for forecasting and economic analysis in our business
cycle reports. The model is also used to provide alternative scenarios for the
Government appointed Expert Committee for Income Settlements in connection
with the annual nation wide wage and income negotiations. The MODAG model is
mainly used by the Ministry of Finance for forecasting and policy analysis, and by
the unit itself in assisting parties in the Standing Committee on Finance and
Economic Affairs in the parliament. Both models have been central tools in various
historical/counterfactual studies of the Norwegian economy.

In 2006 both models were rebased to the revised national accounts data for 2004
published in 2006. The econometric equations in KVARTS are in general under
continuous revision. Lately the work has been centred around the following topics:
Exchange rate and financial sector market, the housing market, export
performance, factor demand and economic behaviour of local authorities.

Documentation:  REP 2006/6, REP 2006/40, DP 466, DP 468, DP 469, @A 6/2006 and [9]

Main findings

The New Keynesian Phillips Curve (NKPC) has become the benchmark model for
understanding inflation in modern monetary economics. One reason for the
popularity is the microfoundation of the model, which decomposes agents'
behaviour into price adjustments and deviations of the price level from its target.
Findings indicate, however, that the forward-looking part of the NKPC is most
likely at odds with both Norwegian data and in other OECD-countries using a
panel of 20 OECD-countries. By contrast, a dynamic model interpreted as a
standard backward-looking mark-up price equation fits the data well. Interestingly,
in the Norwegian case the dynamic mark-up model forecasts well post-sample and
during a major change in the monetary policy regime, which certainly is strong
evidence in favour of this model. Consequently, taking account of forward-looking
behaviour when modelling consumer price inflation in Norway seems unnecessary
to arrive at a well-specified model by econometric criteria.

Documentation:  DP 460 and DP 463

12 Statistics Norway
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Documentation:

Documentation:

Documentation:

Statistics Norway

Existing literature have focused on the influence of institutional factors on wage
determination when explaining the prolonged cross-country differences in
unemployment. Although coordination of wage bargaining probably affects entry
barriers and competition in product markets as well, research on price
determination has typically not considered such factors. In a panel of 15 OECD-
countries, coordination was found to affect the price mark-up explicitly. The
estimates show that when we correct for the effect of coordination on wages,
consumer prices may be as much as 21 percent higher in countries like Italy, the
Netherlands, Ireland, Austria and Norway as compared to Canada, the US and the
UK, due to this effect alone. Since coordination probably has a dampening effect
on wages, this may explain why many researchers have been unable to find any
clear effect of coordination on unemployment in reduced form analysis.

DP 470

The relationship determining the nominal exchange rate between Norwegian
kroner and the euro has been a topic of further research in 2006. In the long run
(steady state) the nominal exchange rate is determined by a linear combination of a
PPP (Purchasing Power Parity) condition and a UIP (Uncovered Interest Parity)
condition, with a small, but significant, strengthening effect from a high

oil price. In the shorter term we find an interesting change in the causal ordering
between changes in the nominal exchange rate and changes in the interest rate after
Norway adopted an interest rate target in March 2001. When the central bank
targets the exchange rate, interest rates are rarely used and only to counteract large
movements in the exchange rate. With inflation targeting the interest rate is used to
stabilise the domestic economy and the exchange rate responds strongly to interest
rate changes with the expected sign. This is an example of the Lucas-critique, a
change in policy, may change econometric equations in a dynamic model.

OA 6/2006

Investments in houses are highly correlated with price of houses relatively to the
construction price index. This is consistent with a q theory for investments. An
empirical relationship explaining housing investments based on g-theory is
therefore developed. This model explains housing investments very accurate, and it
also seems to yield good forecasts. Combined with the housing investment relation,
an empirical equation for house prices is estimated. The price equation is based on
an inverted demand equation.

Because Norway is a large exporter of crude oil Norway’s disposable income will
increase by supply driven higher oil prices. The short and medium term activity
effects might how ever be negative. The fiscal rule adopted in 2001 delays
spending when petroleum income increases and the marginal prosperity to
consume is only 4 per cent. Simulation on the KVARTS-model indicates that
reduced demand from Norway trading partners and tighter monetary policy
internationally, together with the contractive effects of higher consumer prices will
dominate for several years. This result rest on a crucial assumption; that
investments in the petroleum sector are not being significantly increased as a result
of higher oil prices when the price initially is around 50 USD/barrel.

[37]

Hungnes defended his PhD thesis at the University of Oslo. The thesis titled
"Trends and Breaks in Cointegrated VAR Models" consists of three papers plus an
appendix documenting an estimation program - GRaM - developed by Hungnes to
estimate the systems in the thesis. The main contribution in the thesis is to
formulate a cointegrated vector autoregressive (VAR) model such not only
cointegrating relationships can be identified but also the underlying trends and
possible level- and trend-shifts for the different variables in the system. In the first

13
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paper he shows how one can estimate cointegrated VAR models where some
variables trend and some do not. In the second paper it is shown how the suggested
formulation makes it possible to identify different kinds of structural breaks both in
the cointegrating vectors and in the growth of the variables. The third paper shows
that the model formulation can be used to estimate a factor demand system when
there are technological changes in the production technology.

Documentation:  [66]

Staff
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Documentation:

Documentation:
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Labour Market and Firm Behaviour

The central aim of the unit is to obtain new knowledge of the functioning of
the labour market and firms’ behaviour through econometric analyses of
Statistics Norway’s microdata, and to use this knowledge in analysing
economic issues. In connection with this work, the unit also contributes to the
development of relevant theories, methods and databases.

Main areas of research

The relation between labour supply and business cycle conditions
Labour supply effects of tax reforms

Barriers to increasing female employment

Firms' demand for different types of labour

The relationship between technological change and workers’ retirement
decisions.

Measurement of capital and innovations

Effects of fiscal incentives to R&D

Efficiency, growth and firm exit

The choice of and returns to education

Indicators for the performance of schools

Education and inequality: Sorting, resources and outcomes

Price index methods

Econometric methods

Main findings

We have revised and upgraded our analysis of the impact of business cycle
conditions on labour supply (discouraged worker effect). We find such effects to be
higher than previously estimated. For example, in 1991 the unemployment rate of
married women between 25 to 60 years where about 2.8 %. The corresponding
fraction of women in this age group that were discouraged was about 4.4%. This
means that the fraction in the labour force in this group would have been 88.4%
that year, instead of the actual figure of 84%, if the women were not discouraged
from searching for work.

DP 453, @A 3/2006.

We have focused on developing methods for computing quality adjusted price
indexes when the commodities are differentiated products, such as different brands
of automobiles and refrigerators. A key result obtained is that the evolution of
quality adjusted price indexes depends crucially on the fraction of consumers that
does n