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EQUITY ON THE DOWNSWING

1992 has been another
inglorious year for

the Norwegian economy Unemploy-
ment increased for the sixth year in a
row and was in 1992 three times as
high as in 1986. The financial collapse
which in 1991 brought the largest
banks into government ownership,
continued with the ungraceful demise
into government receivership of the
largest insurance company The govern-
ment deficit increased to unprece-
dented heights, and cutdowns in wel-
fare and other benefits were initiated.
The crisis in European monetary
system brought forth the (usual)
government promises of standing
steadfast by the currency until floating
was the only (and not necessarily
bad) alternative. Needless to say, this
development has not been according
to (what once was) long-term govern-
ment perspectives, and may have
contributed towards'less concern
about the longer-term development.

Norway is sharing these traits to a
higher or lower degree with a number
of other countries (but with an ace in
the hole in the shape of large oil and
gas reserves which do not seem to be
diminishing: in 1992 Norway reached
the remarkable position of being the
largest oil exporter outside OPEC!).
For the research priorities the
quandary over the national economic
development plays relatively little
role, major projects such as the efforts
to develop appropriate model tools
for long-term environmental policies
and improving the modelling of the
macroeconomy continue unabated.
The Research Department takes some
pride in having constructed an arsenal
of tools suitable for analysing major
issues in the social and economic
development, in particular integrating
an overall model-based macro picture
or scenario with distributional con-
cerns, environmental control measures,
fiscal policies, and other issues. These
tools were called for on a number of
occasions in 1992 in connection with
the government appointed commit-
tees, ministerial white papers and
other work. Of particular importance
was the work for the Employment
Commission appointed to achieve
broad political consensus on strate-
gies to reduce unemployment.
The stricter meting out of welfare bene-
fits and other transfers which accom-
panies the fiscal tightening of a long-
lasting recession will in a welfare state
like Norway call for equity consider-
ations in the sharing of the burden.
The Research Department has a long
tradition in distributional issues related
to tax and transfer policies, and metho-
dologically this tradition has in recent
years been much enhanced and invi-

gorated by the use of micro simula-
tion models based on random samples
of real persons or households. On a
number of occasions these models
have been called upon in the
preceding year to undertake distribu-
tional evaluations of policy changes.
There are, however, unresolved issues
in getting clearcut unanimous
answers from these tools, perhaps not
surprising in view of the judgemental
nature of distributional choice, but
the difficulties are not only judge-
mental. Basically, it is still the Lorenz
curve and related measures such as
the Gini ratio which hold sway. There
are conceptual and definitional issues
(as well as data deficiencies) related to
the measurement of income, cost-of-
living and family size. The life-cycle
perspective is often absent in practical
applications. Statisticians and econo-
metricians argue for separate approa-
ches. The underlying issue of utility
comparisons can hardly be avoided.
The contribution of Max Otto Lorenz
stems from 1905, Corrado Gini's
more elaborate theoretical approach
is a few years younger. Many more
recent theoretical contributions have
refined the approach, but have left
surprisingly little impression on the
bulk of empirical distribution studies.
In a history of science perspective it
can be noted that Lorenz' unassuming
paper was published in a year of great
scientific achievements, such as Ein-
stein's theory of relativity and Freud's
"Wit and its relation to the uncon -

scious" both of which have long been
outmoded in their respective
sciences. This observation says
nothing, about Lorenz versus Einstein
and Freud, but perhaps something on
the progress of empirical economics.
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0 BJECTIVES OF THE RESEARCH DEPARTMENT

T he research activities of the
Central Bureau of Statistics,
(CBS), have roots far back in

the CBS' history, but it was not until
1950 that a separate Research Depart-
ment was established. In the first
decade it was largely characterized by
work on national accounts, tax
research, analysis of business cycles
and other economic research with
particular emphasis on the utilization
of national accounts data. Since the
early 1960s development of macro-
economic models — especially input-
output models — was established as a
comprehensive and central feature of
the CBS' research activities. During
the 1970s and 1980s, demography,
energy and environmental studies
were also incorporated into the
Research Department's activities.
Most of the research activity has been
oriented towards providing public
information and servicing the needs
of government planning and analysis.
The research activity of the CBS has
ventured into areas seldom encoun-
tered in central statistical institutions.
In important areas the CBS has
achieved a dominant position among
Norwegian research institutions. The
orientation of the CBS' research
activity toward producing results and
analytical tools of interest for govern-
ment planning and policymaking has
been strengthened in recent years
with the emphasis on integrating envi-
ronmental considerations in macro-
economic and sectoral policies. The
autonomy of the research activity rela-
tive to the government administra-
tions, is, however, a major concern.
The general availability to the public
of research results and analytical
tools, such as models is emphasized.
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The Research Department's activities
has traditionally been funded via the
central government budget, but in
recent years the budget has shrunk
and an increasing share, now
approaching 50% is project financed
via research council grants and
research contracts.
During reorganization of the CBS in
1990/1991, national accounts,
resource accounting and parts of
demographic research were trans-
ferred out of the Department with the
consequence that the Research
Department's activities now comprise
the following four subject areas:
Macroeconomic analysis, Resource
and environmental analysis, Public
sector economics and Mi croecono-
metrics .

Some general objectives are pursued
in all subject-areas:

Increased empirical knowledge.
Statistics alone is an insufficient
source of information for under-
standing the social and economic

development. Analysis of data based
on theoretical considerations and
analytical methods may give more
empirical insight and deeper under-
standing of the phenomena under
consideration. Such analytic know-
ledge is inherent in the surveys of the
Norwegian economy or of the state of
the environment in Norway which
are published by the Research Depart-
ment. Key parameters in an analytic
description of the workings of the
Norwegian economy, say, the interest
sensitivity of household saving or of
relation between economic growth
and emissions to air, are examples of
embodiments of empirical know-
ledge beyond the realm of statistics.

Development of analytical tools
for monitoring economic and
environmental development for
government planning.
An important use of empirical insight
gained is embodied in the design of
tools for government planning,
usually in the form of simulation
models. Modelling activities are
carried out in close contact with user
interests and with emphasis on
government planning needs. Signals
concerning needs will generally be
channelled through research council
programmes and direct contact with
ministries. Analytical tools will often
involve substantial operational
commitments. In order to avoid an
accumulation of operational tasks in
the Research Department, continual
attempts is made to make operation
of existing models more efficient, and
assessing the society's need and
willingness to pay for continued
operation.



Analysis of the CBS' statistics.
Researchers in the Central Bureau of
Statistics have a unique position close
to the sources of data. The Statistics
Act clearly states that this position
should not he utilized to monopolize
access to data. The proximity with the
statistical work provides special
opportunities for exploitation of the
data expertise in the Central Bureau
of Statistics, for special organization of
data material and links to other
sources, and for influencing the
methods of collection of primary data.
The analytic use of CBS' statistics gives
feed-back effects to the statistical work
and may serve to improve the quality
of the official statistics.

Development of a high level of
competence within the desig-
nated fields of research.
Adequate expertise and scientific
competence are obvious prerequisites
for successful performance of
research tasks. The research activity
shall give results that can be utilized
in the Norwegian society and provide
documentation that high scientific
standards in the analyses have been
maintained. Good contact with
research institutes and universities
abroad and at home is a necessity.
Competence building and the mainte-
nance of a high scientific level
demands considerable resources. The
PhD programme in social science at
the University of Oslo is a recruitment
channel of particular importance, and
several research associates in the
Research Department is currently
enrolled in this programme.

OBJECTIVES OF THE RESEARCH DEPARTMENT
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PERS613.7"- ANDq3UDGET

Personnel in the Research Department, (by December 1992)T he Research Department is
organized in four divisions
each led by a Research

Director. The divisions are organized
somewhat differently internally,
depending on work areas and tasks.
Most of them are organized around
3-4 major ongoing projects.

Two staff units deal with administra-
tion and EDP for the whole Depart-
ment:
- Unit for Administration
- Computing Resources Group

Age group structure
in the Research Department

(including personnel on leave)

Division/
Unit

Government
budget	 Prosject	 Total

Management 1 1

Unit for Administration (GAF) 6.5 3 9.5

Computing Resources Group (GEM) 5 3 8

Division for Public Economics (SPA) 10 8 18

Natural Resources Division (SRM) 14 10 24

Macroeconomic Division (01(A) 15 10 25

Microeconometric Division (GOK) 6 3 9

Research Department 57.5 37 94.5

Distribution according to Occupational Group

Women (total 43)

Men (total 59)
Executive positions 8

25 25

Higher professional 18
positions

2

21

19

17

14 14
13

Administrative positions/
Executive officers 43

(academic)
12

Administrative positions/
Executive officers 16

(non-academic)
6

Office personnel 7

20-2930-30 	 40-49 	 50-59

1

The Department Management GEM SPA SRM OKA GOKGAF



Education by sex
(including personnel on leave)

Women (total 43)
t.)44 ■ Men (total 59)
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I' ERSONNEL AND BUDGET

Financing
The Research Department had a sala-
ries and operating budget (excluding
overhead expenditures covered
centrally) of approximately NKr 37
million in 1992. Of this NKr 17 million
was project financed. The bulk of
project revenues comes from major
long-term research council contracts.
Another important part of project
revenues comes from the ministries,
primarily Ministry of Finance, Ministry
of the Environment, Ministry of Local
Government and Labour and the
Ministry of Industry and Energy.
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Publishing
In 1992 research results was reported
and published in the following series
from the CBS:
Social and Economic Studies, Reports,
Discussion papers, Reprints and
Internal Notes/Working Papers

The Research Department publishes
the periodical "Okcmomiske Analyser:
with 9 issues per year and an English
edition "Economic Survey "with 4
issues a year.
A complete list of publications from
1992 including papers and articles
published outside the CBS, is given in
page 36.
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ID IVISION FOR PUBLIC ECONOMICS

4.1 OblectivesT he objectives of the Division
for Public Economics are to
carry out analyses and

economic modelling within the
following areas:
- taxes and transfers
- public expenditures and local
governmen t economics
- distribution of income
- labour market and education
- regional economics

Much of the research activities is
based on micro models which can be
used as pre models to the macroeco-
nomic planning models. The Division
is also responsible for macromodels
which are used as post- or pre-models
to other macromodels within the
Department. The Division is working
with models which form a bridge
between demographic models, public
sector models and macroeconomic
models.
The Division is continuously involved
in computations for ministries and
the Parliament.
A special objective is to construct
models which give a closer insight
into questions relating to income-
distribution. While the projects were
previously limited to taxation, the
Division will in future attach more
importance to comprehensive
analyses, including transfers, social
security and public services. In order
to accomplish this, it will be useful to
establish a database including micro-
data on income, transfers, use of
public services and living conditions
in a broad context; i.e. a model popu-
lation. Further development of this

model population will be given prio-
rity in 1993.
Some models are static and
constructed to simulate relevant laws
and regulations for example to
describe the actual income-distribu-
tion and the immediate consequences
of changes in the tax laws (LOTTE).
Another approach is based upon the
dynamic microsimulation model
MOSART which gives long term
projections of population, education,
labour market and the social security
system. This model is rather unique in
its wide scope since it uses a large real
sample as model population.
The aim of the regional analyses is to
provide a closer insight into regional
economics and their interplay with

demographic changes (migration,
labour supply). These regional
analyses give both regional and
national insight into adjustment
problems concerned with regional
imbalances. The municipal analyses is
at present mainly based on an
assumption that demographic change
is the main explanatory factor in
expenditure growth. One objective of
a closer integration of municipal and
regional analyses is to analyze the
possible effect on regional economic
development of the quality of public
services, and whether choice of loca-
tion for firms and individuals is
affected by the level of activity in the
public sector.
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dri
4.2 Main activities in 1992 and
plans for 1993

TAX MODELS
The purpose of tax models is
partly to analyze wage distribu-
tion effects for various household
groups of incomes in direct and
indirect taxation and benefit regu-
lations, and partly to study the
connection between taxation and
benefit regulations, income level
and public revenues and expendi-
tures.

The LOTTE tax model is particu-
larly aimed at estimating the
distribution and profit-related
effects of changes in taxable net
income (e.g. changes in rules for
deductions) based on given
formal tax rates. The model can
also be used to analyze the effects
of simultanous changes in the tax
basis and tax rates. The model is
updated annually with total
figures from the Income and
Wealth Surveys (IF)

The  ODIN model is a representa-
tive household model which calcu-
lates taxes and transfers on the
basis of characteristics of house-
holds. The code of regulations for
ODIN covers the tax regulations
and most transfer regulations
from 1980 on. The user can utilize
already specified households and
the correct historical regulations
or create his/her own regulations
and households in order to calcu-
late the effects of changes in regu-
lations.

4.2.1 Tax, transfers and income
distribution
The tax simulation model LOTTE is
extensively used and is updated
annually with data from the Income
and Wealth Surveys. In 1992 a new
method called the register method,
was used to ensure closer correspon-
dence with aggregated data from the
tax-register. Yearly updating with data
survey has to be finished during the
summer months to make the model
ready for use by the Ministry of
Finance in their work with the
National budget. A macro-micro
connection between LOTTE and
national income accounts continues
to have high priority. The task is to
establish a file with imputed micro-
data based on national accounts
income concepts. An important devel-
opment would be the macro-micro
connection of consumption data. In
this field further work will be based
on the model LOTTE-KONSUM,
which may be used for calculation of
distribution effects of indirect taxes.

The aim is to have this model in
operational use during 1993.
LOTTE can at present not be used to
simulate the tax reform for self-
employed persons. Accounts
collected from self-employed forms in
a supplementary sample to the
Income and Wealth survey are to be
incorporated into LOTTE in the
autumn of 1993. An analysis of trans-
fers to families with children,
including child allowance and public
subsidies to kindergartens, were
presented at the CBS' Poverty Confe-
rence in November 1992. In addition
to pure distribution analyses, the
project will examine changes in beha-
viourial patterns as a consequence of
public transfers.
Another important step in the model
strategy is the development of an
expanded LOTTE which may be used
in the calculation of social security,
taxes and disposable income under
different tax and social security poli-
cies.
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Work has commenced to collect data
from registers in the National Insur-
ance Administration. One present
problem is the small sample size used
in the Income and Wealth survey,
something which will be solved in
the future when tax-reports will be
available on data files.
The representative household-model
ODIN is currently used both by the
CBS and ministries. In 1992 a module
for self-employed persons was deve-
loped. A user guide for ODIN and a
documentary note have been publi-
shed.
Both ODIN and LOTTE are installed
in work stations (UNIX), which has
necessitated some changes in the user
interface. In the autumn of 1992 this
was made available for external users
of ODIN with direct access to our
computer via modem. A similar arran-
gement is under preparation for
LOTTE.
An analysis of corporate taxation and
capital depreciation rules for the
period 198] —92 has been made. A
comprehensive contract has been
signed between the Ministry of
Finance and CBS (Division for
Income and Wages) on data collec-
tion regarding firms and self-
employed persons.
An important aspect for further
research is the distributional effects of
the tax reform, is for both employed
and self employed persons. In our
work with corporate taxation we
have been concerned with the effects
through the stock market of income/
wealth for the owners. This work will
be continued in order to provide
further insight into the combined
distribution effects of the tax reform.

4.2.2 Regional models and local
government economics
REGARD is a regional model
system for the labour market and
demography. A sub-model for
production and income projects
regional key figures for 28 indus-
tries in 7 Norwegian regions. A
demographic model block
describes changes in the regional
population pattern and participa-
tion in economic activity, as a
result of aging, education,
commuting and relocation. The
model system as a whole provides
projections of developments in
regional labour markets in the
ligth tithe interplay between

economy and demography. In
addition the model system can be
utilized to analyze regional
effects in the short and medium
term as a result of changes in
different economic framework
conditions.
MAKKO is a macro-model for
municipal economy which
describes how municipal employ-
ment and production of services
depend on standards and level of
coverage in different service
sectors, and on population distri-
bution according to age-group.
The model is used to project
number of clients, man-hours
performed and costs on muni-
cipal administration.
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In 1992 the main projects included:
A regional model for the labour
market and migration (REGARD)
A model system for municipal
economy (MAKKO)
In addition, a project on regional divi-
sions and the European Common
Market, EEC, has been completed
(NUTS).
The complete equation system of the
model REGARD has been compiled
and documented and the input data
have been prepared. Some program-
ming remains before REGARD is fully
operational. A report has been publi-
shed on migration rates and specified
levels of education. An article on the
estimation of regional demand for
labour equations in manufacturing
industries has been published in the
series Economic Survey.
During 1992 calculations have been
made to estimate unemployment and
gross product per inhabitant for the
65 NUTS-regions.
Outlines have been prepared for
several new analytical projects,
including regional variations in
producer behaviour in industrial

sectors. This represents an expansion
of previous work done on REGARD.
Provisional plans for a continuation
of this work include estimation of
regional production and investment
behaviour with a basis in panel data
for individual firms. When imple-
mented in REGARD, these develop-
ments will make the model more suit-
able for long term analyses of
regional industrial structures.
The macromodel for the municipal
sector, MAKKO, will be updated and
revised, and as a part of this the sector
structure will be revised. It is also
desirable to improve several modules
to make the model more suitable for
analytical purposes. An evaluation of
the model will be made. Existing time
series analyses for the municipal
sector are generally too short to be
included in other time series analyses.
Since municipal data are readily avail-
able, cross section analyses may
provide a deeper understanding of
municipal behaviourial patterns. A
project on econometric relations for
public investment will be completed.

4.2.3 Demographic models —
Microsimulation of schooling,
work and social security

MOSART is a demographically-
based micro-simulation model.
The model extracts a sample of
the population and simulates the
continued life-path of each indivi-
dual as regards demographic
charactertistics, education,
welfare status and labour supply/
income. The result of this simula-
tion is a model population which,
given the assumptions, can be
used to show (long-range)
national development features for
the specified characteristics.

The dynamic microsimulation model
for education and employment
projections, MOSART, is under
constant development and results
have been used in several connec-
tions. A four percent-sample of the
Norwegian population, 160.000
persons, is projected for the period
1990-2040. The basic version —
MOSART 1 — was transferred to a work
station during the past year and
updated with new employment data
for 1991 and fertility estimates for
1989. Transition rates for education
were adjusted upwards to gain consis-
tency with the number of pupils and
students in 1991, which had increased
sharply from previous years. In addi-
tion to updating the model, a
sampling procedure was introduced
which reduced the uncertainty in
future labour force projections, and
new routines were employed for
generating tables. The updated
version of MOSART 1 was used to
project the labour force and educa-
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Lk/tion system for a governmental
commission on unemployment and
the Government's Long-term Pro-
gramme 1994-1997. A report docu-
menting the model is ready for publi-
cation.

During 1992 work has been carried
Out to develop MOSART to include
social security status and income.
Priority was also given in 1992 to
conclude a provisional version of the
social security model for use in the

Long-term Programme. Projections
include the proportions of old-age
pensioners, disabled pensioners,
payments from the National Insur-
ance Fund to cover old-age and dis-
ablement pensions, together with
calculations of the income basis and
the labour force.
Improvements of MOSART are taking
place by expanding the model to a
household model, provisionally
called MOSART-H. The first version of
this household model is expected to
be completed during 1993 and later
be merged with MOSART 2. A
number of problems are associated
with this merger since the popula-
tions are considerably different in the
two models, and also because
MOSART-H may impose restrictions
on further work with MOSART. The
merging will not commence until the
next updating of the basis data for the
social security model is completed, at
the earliest in 1994

4.2.4 Foreign assistance
The Division has had responsibility
for coordinating projects related to
development assistance, and the Divi-
sion participated in the negotiation of
an agreement with the Ministry of
Foreign Affairs/NORAD.
The Division is also advising NORAD
on population questions. In addition
to on-going matters and development
of competence in this area, the
activity has been focusing on the
demographic and societal conse-
quences of AIDS in Africa.
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51 Aims and I©ng-2efrun
priorities

T he primary objective for
the Natural Resources Division
is to develop and operate

models and other analytic tools
which enable the government admini-
stration to analyze important natural
resource and environmental ques-
tions associated with the economic
development of society. Hitherto,
work has been concentrated on
analyses of important natural
resources such as oil, gas and hydro
power, as well as air pollution
problems. The work has been
oriented towards the needs of the
Ministry of the Environment, the
Ministry of Finance and the Ministry
of Industry and Energy, but also other
ministries are occasional users of the
Division's services. Importance is also
attached to disseminating results of
research and analytical findings
related to natural resource and environ-
mental questions to the general
public, both directly and through the
mass media.
Over the years the Central Bureau of
Statistics has contributed to the inte-
gration of resource and environ-
mental analysis into Norwegian
economic policy and planning. The
key to this lies in the establishment of
a suitable data base which combines
economic data and data on resource
use and environmental conditions,
and a corresponding linkage on the
model side. In this area we have had
considerable benefit of the integrated
activity within the CBS covering both
production of statistics and research
activities.
There is, nevertheless, much virgin

territory concerning methodological
questions within the field of natural
resource economics and environ-
mental economics. Thus, the Division
focus on the project research for
methodological development and
programme coordination (Method
Project), financed as part of the
Economy and Ecology research pro-
gramme and which has methodology
development as its primary area of
enterprise. Efforts in this area will
provide impulses to the development
of the next generation of analytical
tools for resource and environmental
management in society planning. The
work includes the development of an
appropriate set of indicators for the
evaluation of welfare effects of an
environmental and resource policy,
and the development of methods
providing improved possibilities for
long-term dynamic analyses with due
regard to the significant level of uncer-
tainty facing the planner.

The further development of the long
term planning model MSG-EE is
another research priority. The model
is based upon earlier versions of the
MSG-model. It will be further elabo-
rated in three particular areas:
(1) modelling of power production
under new market conditions,
(2) modelling of inland transport and
the significance of transport as a
factor of production, and (3) the
modelling of the interaction between
the environment and economic
productivity.
Parallel to the development of metho-
dology and elaboration of the tradi-
tional macroeconomic models, the
Division will also give priority to
maintaining, and preferably to
expanding the level of expertise on
conditions related to the demand and
supply of the central energy resources
of oil, gas and hydro-power. This
requires competence in analyzing
international energy markets.



1) Altogether five sub-programs have been
initiated under the programme related to
the following issues:
-Agriculture and pollution
- Management of the ocean
- Ecology and development
- Society, environment and energy
(SAMMEN)
- Methodological oriented studies
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5.2 Main trends for activity in
1992 and plans for1993
Since late 1991, the Division's activi-
ties have been structured by and
focused on three main projects:

—International energy and environ-
ment models
— Research for methodology develop-
ment and programme coordination
(Method Project)
—Society, environment and energy
(SAMMEN)

The latter two projects are subsidiary
projects in the research programme
Economy and Ecology. The objective
of this programme is to "develop
research-based management techni-
ques which contribute to sustainable
national and global development".
The programme will last throughout
1995 1 . The three main projects will
provide the overall structure of the
Division's activities in 1993. In addi-
tion to three main areas listed above,
the Division is planning to continue
its engagement in some smaller colla-
borative projects relating to Indo-
nesia, Nicaragua and some African
countries.

5.2.1 Research for methodology
development and programme
coordination (Method Project)
The main task of the Method project is
the development of methods for long-
term economic management which
integrate environmental considera-
tions and management of the natural
resource base.
During 1992, work on the Method
project was concentrated on the
theme "indicators", in particular envi-
ronmental indicators. A series of
colloquia has contributed signifi-
cantly to increasing the groups exper-
tise in the welfare-theoretical basis for
estimating different welfare indica-
tors. Studies of these indicators has
been presented at several seminars
and conferences, and additional work
has been carried out with wealth indi-
cators and the evaluation of proposals
for a "green" GDP. The project hosted
an international seminar on uncer-
tainty in environment and resource
management in 1992, and a new
seminar on valuation of environ-
mental goods is planned for the
summer of 1993. Further, the Method
project has taken the initiative to a

series of inter disciplinary seminars
for economists and ecologists. This
has provided new contacts and at
least one joint economy-ecology
paper will be published. The Method
project has also initiated an inter disci-
plinary study with the research pro-
gramme Management of the ocean
under Economy and Ecology, where
the objective is to carry out an empi-
rical evaluation of various manage-
ment tools. This work is still at the
initial stage.
The development of integrated envi-
ronment-economy macro models will
be initiated in 1993. The objective of
this work is partly to evaluate the
possibility of integrating aspects of
other analyses carried out within the
research programme Economy and
Ecology into macroeconomic models.
Work with management of fisheries
resources and use of models for long
term planning will provide the basis
for pilot models, alternatives to those
employed today. The project also
includes modelling of intertemporal
optimalization and stochastic condi-
tions. The work will be commenced
in 1993 and will continue throughout
the project period, i.e. until 1995.
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5.2.2 Society, Environment and
Energy (SAMMEN)
In 1992 the Central Bureau of
Statistics received grants from the
SAMMEN-programme for a total of
nine projects. Eight projects
commenced in 1992 and six of these
were joint projects between the
Natural Resources Division and other
divisions in the Research Department.

Three of the projects were completed
in 1992. In the project Energy
demand for heating purposes in
households, estimates were made of
household choice of heating equip-
ment and household energy
consumption for heating purposes
given the choice of equipment. The
findings will be published nationally
and internationally during 1993. Data
on household energy consumption
was a project integrated with this
project. Experience from the data
analysis has provided the basis for
specifying the need for new and/or
improved data in this area. The
project was completed by the end of
1992. The results are presented in a
forthcoming report.

Since 1989, the Division has contri-
buted personnel resources to a major
study at the Institute of Economic
Analysis, commissioned by the United
Nations and partly financed by Norwe-
gian authorities. The objective of the
study, entitled International scenarios 
for energy use, climate policy and
economic development, was to
analyze the prospects of sustainable
global development in a long-term
perspective for presentation at the
United Nation Conference on Envi-

ronment and Development (UNCED)
in Rio de Janeiro in 1992. The final
report from the project is currently
under preparation.

Work on Climate cost functions
proceeded according to plans during
1992. Various climate policy scenarios
will be simulated in 1993 using the
MSG-EE model with repercussions of
air pollution on the economy, in parti-
cular related to human health, labour
supply and productivity The power
sector model of MSG-EE has been
revised and include power generation
from natural gas in addition to hydro
power. Work in this field will

continue in 1993 in the project
A model for the power sectors. The
aim is to improve the modelling of
the energy sector in MSG-EE by
including the load profile of power
production and demand, and
increasing the time-resolution.

The project Transport demand from
the households will estimate the use
of cars and car ownership from cross
section data in the Consumer surveys.
Two approaches are pursued. The first
approach is to model the households
choice in car acquisition. The second
approach also models household
demand for cars, but pays attention to
the heterogeneity in the auto market,
i.e. to the range of choice of different
automobiles characterized by attri-
butes which are only partly observed.
The project will be completed in 1993.

Two of the projects carried out in
1992 had a more preparatory
character: Potential demand for trans-
port in households surveyed the litera-
ture and research status in this area
and dealt with demand for transport
technologies under development, i.e.
not yet commercial technologies. The
other project Energy macromodels
was carried out in collaboration with
the Institute for Energy Technology
(In). IFE operates a technical energy
model called Markal. In this model
various forms of energy consumption
and production technologies and
associated cost structures are speci-
fied. Such technological information
may be valuable in order to evaluate
energy forecasts modelled by
MSG-EE. Experience from this project
will be summarized and published in
a joint memorandum.
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5.2.3 International models

Nordic energy demand model
This model is a regionalised
partial equilibrium energy model
for the Nordic countries (Norway,
Denmark, Sweden and Finland)
covering the most important
energy carriers in this region.
Supply functions and an energy
transport network is linked to a
demand model comprising three
manufacturing sectors, a service
sector, four transport sectors and
the households. The demand for
energy in Iceland is covered in a
seperate model.

Sectoral European Energy Model
(SEEM)
The Sectoral European Energy
Model (SEEM) is a model for the
calculation offuture demand for
fossil based energy in nine
Western European countries given
an economic development path,
and price paths for oil gas and
coal at the import level (cif). The
model calculates end user prices
including taxes and demand for
solid, liquid and gaseous fossil
fuels from manufacturing
industry, services, transportation,
power production and house-
holds. For given supply paths of
non fossil electric47, the model
computes equilibrium prices and
quantities of electricity based on
the average incremental cost of
conventional power and relative
enemy prices. The model also
comprises a routine for calcu-
lating emissions of CO2 from fossil
fuel use.
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DYNOPOLY - A DYNamic Oligo-
POLY model for the European gas
market
The game depicted by the model is
essentially an investment game
between dominant natural gas
suppliers (Algerie, former USSR
and Norway) facing a deregulated
gas market with no intermediate
barrier between suppliers and
end users. The demand region is
continental Western Europe.
Each player possesses a bundle of
strategic investment options. In
the beginning of each five-year
period they can make use of one
or more of the remaining options,
or none. The moves are made

simultaneously, only previous
investments are known. The invest-
ments are operative from the next
period. The players maximize
discounted cash flows over the
remaining horizon. They have full
information of demand, options
and costs and can predict the
other players' best moves.
The model is solved by dynamic
programming, and the solutions
are perfect Nash equilibria.
In equilibrium, the players
balance the profits from discou-
raging the opponents' supplies by
making an investment, against
the profits from restricting supply
by postponing the investment.

The Division is responsible for several
projects related to international
energy markets. The two most
important of these are concerned
with the development of an European
demand model for energy and a more
disaggregated version which covers
the Nordic energy markets. Both
models will be supplemented by emis-
sion modules which will provide esti-
mates of emission to air of sulphur
dioxide (SO2), nitrogen oxides (N0x)
and carbon dioxide (CO 2) from the
model's forecasts of energy use. The
ultimate purpose of these studies is to
improve our knowledge of foreign
energy markets such that the effects
upon the Norwegian energy markets



NATURAL ESOURCES P IVISION

14-3and the Norwegian economy induced
by changes in international energy
and environmental policies may be
analyzed more efficiently.

The Nordic model
This project is aimed at establishing a
regionalized demand model for the
most important energy carriers in the
Nordic countries. Consumption is
modelled in several industrial sectors,
services, households, energy produc-
tion and the transport sectors. Supply
functions and the transport network
for the energy sources is established
and emission models for CO2, NO
and SO, are linked to the energy
demand model. The model will be
used to analyze possible future deve-
lopment in energy use and atmos-
pheric emissions. Particular interest
lies in the analysis of a Nordic market
for energy and its possible contribu-
tion to the fulfilment of environ-
mental targets including the cost effec-
tiveness of measures aimed at
reducing emissions to air.
Econometric models for the demand
for oil and electricity in three indus-
trial sectors, households and services,
together with four transport sectors
have been completed and are now
ready for simulations. Demand for
alternative energy sources such as
coal, other solid fuels, gas, and district
heating can be significant in the
future, but it has not been possible to
estimate robust relations for these.
These relations are therefore deter-
mined partly exogenously, and partly
calibrated on the basis of other infor-
mation.
Work in establishing an equilibrium
model with trade in energy has

commenced, but is not yet completed.
In a pilot project of the equilibrium
model, data for these technologies is
included in the optimizing pro-
gramme package GAMS together with
data for the existing capacity. The
criteria function is the combined
consumer surplus in the energy
markets. To make this functionally
operative, demand functions are
given a linear form. Further, data for
transmission costs has been included.
Results and documentation have
been presented at three Nordic semi-
nars in 1992; Hanky, in June, Helsing-
fors in September, and Oslo in
October.

Sectoral European Energy Model
(SEEM)
SEEM is a model for the calculation of
future demand for fossil based energy
in nine Western European countries.
The model includes demand for the
three major fossil energy sources
together with electricity demand from
manufacturing industry, households,
services, transport and power produc-
tion. The model also comprises a
routine for calculating emissions of
CO,. On the agenda for 1993 is a "soft
link" project using IIASA's RAINS
model and SEEM to obtain least cost
SO2 and NO, emission paths.
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The model is particularly relevant in
studies of taxation as a feature of
energy and environmental policy.
This is particularly relevant when
seen in the broader context of the
consequences for Norway as an
exporter of petroleum following the
introduction of an European CO, tax.
The model is now complete and the
commissioning parry has received
documentation and a version of the
model. Publishing and documenta-
tion remain to be completed. Simula-
tion of a reference scenario and a CO 2

tax scenario have been published.
Further, analyses have been carried

out employing the model for the
Ministry of Finance in connection
with the long-term programme. The
Norwegian oil company Statoil has
also requested a test of the industry
model employing flexible function
forms in alternative formulations of
the model in a comprehensive econo-
metric test program. This has been
carried out. A comparison of the
results with the present simulations of
the model remains to be carried out.
Other projects having a natural asso-
ciation with work on international
models are:

Consequences of the EC gas direc-
tive for Norway as an exporter of
gas
The aim of this project is to improve
Norway's ability to evaluate the EC
directive on third parties' admission
to the gas network. It is intended that
previous analyses by the Central
Bureau of Statistics will be updated. It
is also intended to utilize the output
from SEEM and a dynamic game theo-
retic model for the European gas
market (DYNOPOLY). The project
will be completed and reported early
in 1993.

WerYNk‘ir"
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European gas markets. Coopera-
tion with the Netherlands
research institute ECN.
A joint project with the Netherlands
Energy research Foundation, ECN,
aiming to develop a partial equi-
librium model for natural gas in
Western and Central Europe is
planned for 1993. The ECN will have
responsibility for the management
and operation of the model. Sofregas,
(an engineering company and consul-
tancy in gas. France) will have the
responsibility for the cost data with
particular emphasis on Southern
Europe; the Central Bureau of
Statistics will provide North Sea data
and assistance in modelling. It is
applied for financial support from the
EC Commission (DG XII).

Strategic decision-making in
Norwegian oil policy
The aim of this project, which is in
cooperation with SNF within the
Petro research program, is a theore-
tical and empirical discussion of how
changing institutional circumstances
in the European gas market can
influence the price of Norwegian gas
and the extraction profile of Norwe-
gian gas reserves. The project
comprises a theoretical section where
game theory and resource manage-
ment theory are utilised to analyze
possible future changes in the Euro-
pean gas market. In the empirical
section, numerical illustrations will be
presented used to illustrate how
changes in oil and gas prices may be
influenced by international measures
aimed at reducing discharge of CO,.

5.2.4 Other work
The Division carries out continual
reporting and analytical work for the
Ministry of the Environment and the
Ministry of Finance. For 1993, we have
been especially requested to contri-
bute to reports associated with the
international negotiations on climatic
problems and acid precipitation.

5.3 Doctoral dissertations
Snorre Kverndokk was the only
doctoral candidate from the Division
in 1992. His thesis on international
CO, agreements (cost effectiveness,
optimal emission reductions, and
justice) will be defended in 1993. PM
Boring and Karine Nyborg, have been
admitted to the doctoral study pro-
gramme at the University of Oslo
from 1993. Boring has a grant from
the Norwegian Research Council to
work on problems of long-term plan-
ning under conditions of uncertainty,

while Nyborg examines welfare
theory problems within resource and
environmental economics.

5.4 International work and
international contacts
The Division is engaged in three
projects associated to developing
countries. The Nicaragua project deve-
lops an integrated erosion and
macroeconomic model for Nicaragua,
with the purpose of analyzing specific
environmental consequences of alter-
native policy proposals. The work is
proceeding in collaboration with the
Central American College of
Economics and Business Administra-
tion (INCAE) which has a division in
Managua, Nicaragua. Norwegian parti-
cipation in the project was financed
by NORAD in 1992, and this part of
the work will be completed in the
summer of 1993. An application for
further support will be sent to the
World Bank.
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6.1 Objectives

T he primary objective of the
Macroeconomic Division is to
develop and disseminate

knowledge about the functioning of
the Norwegian economy by deve-
loping and utilizing macroeconome-
tric models for own analyses and for
government planning purposes.
All the macroeconomic models of the
Research Department are related to
the national accounts, both concep-
tually and empirically. The MODAG
model appeared around 1980, and
gradually replaced MODIS as the
central model tool used by the
Ministry of Finance in conducting
National Budgets. The MSG model is
based more or less on the same divi-
sion of industries and commodities as
MODAG. However, while the struc-
ture of MODAG may be characterized
as basically Keynesian, MSG is an
applied general equilibrium model,
intended for long term analyses and
projections for the Norwegian
economy. The third major model is
the KVARTS model. This is a quarterly
model used in connection with the
business cycle analyses carried out
regularly by the Macroeconomic Divi-
sion.

MACROECONOMIC MODELS:
All of the CBS' macroeconomic
models have been built up on the
basis of the account system of the
national accounts. The core of the
models is input-output connec-
tions for supply and utilization of
specified goods and services.
Linked to this core are behaviour
relations etc. for different sectors
of the economy.

The MODAG model has an input-
output core with 41 goods and 33
production sectors. This model is
particularly suitable for analysis
in the medium term. The beha-
viour relations cover production,
comsumption, investment,
imports-exports, prices, interest
rates, and wages and the labour
market.The Ministry of Finance is
an important user of the MODAG
model forforecasts and economy
policy analyses.

The KVARTS model is a quarterly
model which contains largely the
same type of behaviour relations
as MODAG, but is more aggre-
gated. The input-output core has
24 goods and 18 production
sectors. In the model great
emphasis is placed on dynamic
short-term contexts, meaning that
much of the progress is deter-

mined by developments in
previous quarters. The model is
used in business cycle analyses
andforwork in the Expert
Committee forincome Settlements

The MSG model is an applied
general equilibrium model which
describes an economy characte-
rized by perfect competition,flex-
ible prices and full utilization of
labour and capital. The aggrega-
tion level and input-output struc-
ture in the official version of the
model, MSG5, are identical to the
MODAG model. The model is parti-
cularly suitable forstudies of
changes in industry structure
along a growth path for the
economy and for analyses ofpoli-
cies that affect the economy's
supply side. The Ministry of
Finance is an important user of
the MSG model.
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6.2 Mohn trends for activity in
1992 andiplans for 1993

62i11usiness cycle analyses
In 1992, the publication "Okonomiske
analyser/Economic Survey" (nine
issues in Norwegian and four in
English), comprised the annual
Economic Survey 1992,  three quarterly
economic surveys, Economic Trends,
and the monthly Economic Trend
which was initiated in 1992.
The Division contributes with statis-
tical information included in the
so-called "key indicators" in the new
bulletin Weekly Statistics from the
Central Bureau of Statistics. In addi-
tion to the Quarterly National
Accounts, the Macroeconomic Divi-
sion also provides seasonally adjusted
figures and volume statistics, and time
series data for the production of
diagrams. A summary of each issue of
Economic Trends is also published in
the Weekly Statistics.
During the last year the Macroeco-
nomic Division has provided calcula-
tions and participated in the work of
the Expert Committee for Income Sett-
lements. The KVARTS model has been
the central analytical tool in calcu-
lating the future developments in
consumer prices.

6.2.2 KVARTS
KVARTS is a quarterly model based
upon quarterly national accounts data.
In 1992 a disaggregated employment
vacancies module (seven groups)
and a social transfers module (a mini-
version of that in MODAG) have been
implemented. Further, gross invest-

ments n fixed capital (including
housing investments) have been
endogenized in the model. A new
wage module has been added in 1992
where unemployment, alternative
wage and factor income deflator and
productivity are determinants in the
long-term solutions for manufac-
turing industries, and alternative
wage, consumer prices and income
tax determine wages in private
services. Equatations for interest rates
have also been estimated. Finally, a
new relation for non-durable
consumer products with strong
interest effects and income elasticities
differing with socio-economic groups
has been incorporated. The wage
module, the price and employment
modules and the employment vacan-

cies module will be documented as
reports.
In 1992 a new aggregated KVARTS-
model has been developed. A more
aggregated model will be simpler to
handle and more attention may be
given to improving the econometrics
of the model. In the new model aggre-
gation is carried out for the manufac-
turing sector, primary and public
sectors. Many econometric relations
remain the same as in the previous
version. Both models will be opera-
tional in a transitional phase until the
next updating in May 1993. The
models will be tested against each
other before a decision is made on
the validity of the aggregated version.
The new model will be documented
in English during 1993.
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6.2.3 MODAG
During 1992, the MODAG model has
been furthered developed. A
sub-model covering social benefits is
documented in the series Social and
Economic Studies. The development
of the model for social benefits, was a
part of the Welfare State Project
financed by the Norwegian Research
Council. In the light of results from
this work, the sub-model of labour
supply has also been revised.
Long-term properties for the implicit
product functions have been aligned
with theoretical considerations to a
greater degree. In addition, the deter-
minants of interest rates have become
more closely allied to traditional
theory. Further work has been carried
out in improving the consumption
and housing investment elements in
the model. MODAG now contains
relations which give a much better
description of the development of
consumption during recent years,
even though we are still some way
from a complete satisfactory model.
The attempts to compile a model
based on a very flexible consumption
system (AIDS) within a dynamic
error-correcting framework is docu-
mentated in the reports series of CBS.
This work will be continued in 1993.
A project financed by the Directorate
of Labour, studies the labour market
balance for various types of labour.
On the demand side, employment by
industry from MODAG are distributed
by education categories using
exogenous shares. The composition
of the supply side in the labour
market is derived from MOSART.
Estimation of demand relations for
various types of labour will be carried

out in 1993, and if successful, the
results will be included in a new
version of MODAG.
In the autumn of 1992, a thorough
examination of the import share rela-
tions was made. Moreover, during the
last year, detailed historical time series
for user prices of fixed capital were
prepared. Together with the establi-
shed data for wages, these will be
utilized in an extensive respccifica-
tion and reestimation of the factor
demand of the MODAG model.
In conjunction with the Ministry of
Finance, an examination of the opera-

tional and updating routines of
MODAG will be made prior to the
next updating in an attempt to reduce
maintenance cost.
Since 1991 the Macroeconomic Divi-
sion undertakes macroeconomic
calculations on request for the frac-
tions in the Finance Committee of the
Storting (Parliament). In connection
with the preparation of the National
budget for 1992, only one model
simulation of this type was made,
while several were carried out for the
1993 National budget.
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6.2.4 MSG/equilibrium models
The MSG model has been intensively
used in 1992 by the Ministry of
Finance in connection with the
Government's Long-Term Programme
1994-1997. In the development work
on the model, priority has been given
to the construction of a more detailed
model for household consumption,
focusing on the interrelations
between income, expenditure, saving
and wealth. The model also differs
from the preceding one by allowing
substitution between different forms
of transport. The sub-model will be
documentated as a Discussion Paper.
A new module for the electricity
market was incorporated into the
MSG model in 1992.
The work on the compilation of an
intertemporal equilibrium model
based on perfect foresight has been
delayed. A disaggregated model along

the lines ofJorgenson and Wilcoxen
is expected to be completed during
1993.
A project to incorporate endogenous
labour supply and decreasing returns
to scale in production sectors will be
completed in 1993.A model of this
type will be of interest for the studies
of the welfare effects of tax changes.
A project top calculate the so-called
"Effective Rates of Assistance" (ERA)
financed by the Ministry of Finance
was initiated in 1992. ERA is an aggre-
gate measure summarizing all forms
of industrial subsidies to an equi-
valent price change, and a corrected
gross product for each industrial
branch. The relative ERA between the
industries is an indicator of distor-
tions in the resource allocation. A
project report including both discus-
sion of methods and results will be
completed in 1993.

6.2.5 Business cycle history
project
The Business cycle history project
aims at analyzing fluctuations in the
Norwegian economy since the
mid-1970s and to examine these in
the light of recent business cycle
theory. The project may be distingui-
shed in two parts:

(1) Continuation of work with counter-
factual KVARTS analyses
The developing work carried out on
KVARTS in 1992 made the model
more suitable for analyzing the effects
of cyclical impulses in the Norwegian
economy. A study of the dramatic
increase in unemployment between
1987 and 1991 was undertaken in
1992 and will be documented as a
report. In 1993 a similar analysis will
cover a longer timeperiod. In 1993 we
will focus specifically on the cyclical
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30 impulses arising from investments in
the oil industry (project financed by
the Norwegian Research Council).

(2) Time series analyses of macro data
A considerable amount of literature
has been published on the time series
characteristics of macroeconomic
variables. This type of analysis can
provide knowledge on correlations in
data which may prove useful in an
evaluation of business cycle develop-
ments. The Macroeconomic Division
aims at utilizing the increased exper-
tise within time series analysis to
carry out a study of macroeconomic
fluctuations. The characteristics of
central macroeconomic variables
such as seasonal components, cyclical
components and trend elements will
be described.

6.3. Competence building and
doctoral dissertations
Several associates in the division have
participated in a Nordic methodolo-
gical project on time series econo-
metrics (co-integration in multiple
time series). A paper was presented at
the European Econometric Society
meeting in 1992. Further publications
of the work will be discussed at a
workshop in the midsummer of 1993.
Of the four current doctorate students
in the Macroeconomic Division, one,
- Nils Martin Stolen - will submit his
thesis on labour market studies early
in 1993. The other three are financed
by the Norwegian Research Council.
Kjersti-Gro Linguist's thesis on
producer behaviour and market
adjustment in manufacturing
comprises both microeconomic and

macroeconomic studies, and is
expected to be submitted at the end
of 1993. Ingvild Svendsen's work on
expectation formation has been
delayed due to leave and will not be
submitted until 1994. Brita Bye's
thesis on intertemporal equilibrium
models is also delayed due to leave.
In connection with the Welfare State
project, one associate is doing post-
graduate studies at London School of
Economics during 1992/93, conti-
nuing his work modelling household
consumption.

6.4 International work and
contacts
The Division has international
contacts including Dale Jorgenson at
the Harvard University, the Macro-
model bureau at the University of
Warwick, and through the LINK
system. We also have contact with
other Nordic modelling groups.
In connection with the work on busi-
ness cycles we have contact with
several foreign institutions (LINK,
AIECE and Nordic business cycle insti-
tutions).
The Division has contributed to the
Research Department's work with
macroeconomic models in other
countries (China, Indonesia, Estonia
and Hungary).
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7.1 ObjectivesT he central area of the Divi-
sion's activities is econometric
analyses of CBS' micro-data,

and application of estimated beha-
viourial relations and inequality
measures in policy simulation experi-
ments. The Division has a long-term
aim of establishing a micro-based
system of structural behaviourial rela-
tions for households and firms. The
Division has, furthermore, a particular
responsibility for developing
adequate theory and methods for
microeconometric analysis. To ensure
that the activity shall be of relevance
to CBS it is considered important that
the Division takes responsibility for
empirical studies and participates in
the implementation of empirical
results in operational macroeco-
nomic- and microsimulation models.
An important purpose for establishing
a separate econometric division is to
strengthen the level of expertise in
microeconometric analysis.
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7.2 Status and events in 1992

— During the current year consider-
able efforts have been made to
establish a theoretical foundation for
the choice of functional forms when
specifying behaviourial empirical
models. The important stages in this
process arc:

(i) Establishment of a theoretical foun-
dation for welfare measures and
measures of inequality.

(ii) Theoretical justification and
characterization of functional form
for transition probabilities for indivi-
dual choice over time.

(iii) Functional form for structural
choice probabilities under two-sided
search/matching with flexible
contracts in a market with limited
information.

In labour supply analyses the main
efforts have been spent on revising
and extending empirical work with
particular reference to a theoretically
satisfactory and econometrically
convenient framework when prefe-
rences are assumed to depend on
non-pecuniary job-attributes.

Application of results from microeco-
nometric consumer demand studies
continued throughout 1992, and
includes the implementation of a
consumer demand system in the
general equilibrium model MSG, in
the macro model MODAG (including
detailed and updated rules for indi-
rect taxation), and in the microsimula-
tion model LOTTE (with detailed and
updated rules for direct taxation).

This system of models can be applied
to study implications for the distribu-
tion of welfare from changes in direct
and indirect taxes. A new approach
for estimating consumption in the
national accounts by combining
micro and macro observations has
been developed. Currently, a labour
supply module is being linked to this
system of simulation models.

In the research on firm behaviour
much effort has been exerted on
studies of market power and econo-
mies of scale at the plant level. The
relationship between R&D-invest-
ment and firm performance, such as
profits and productivity, has been
investigated.
The relationship between physical
investment and the financial condi-

tion of the firm and the pattern of
entry and exit of firms and industry
evolution are other topics where
work is in progress.

The Microeconometric Division is
cooperating closely with the other
divisions in the Research Department.
Furthermore, the Division maintains
contacts with a number of universi-
ties and other research institutions in
USA and Europe. In 1992, the Divi-
sion has had joint projects with the
State Statistical Bureau in Beijing on
analysis of income inequality and
consumption for Chinese urban
households.
Part of the research on firm behaviour
has been carried out in cooperation
with Professor Zvi Griliches at
Harvard University.
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