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The labour force is composed of persons with different kinds of education and different qualifications. If
supply and demand do not grow at the same path, shortages or surpluses of different labour categories may
arise. On the basis of demographic and economic models developed in Statistics Norway, it is possible to
project possible future imbalances in the labour market. Given the assumptions applied, these projections
show that there may continue to be a shortage of physicians, nurses and auxiliary nurses the next few years.
Low recruitment to engineering studies may also result in a shortage of this category. The increased number
of students the last decade may, on the other hand, imply an excess supply of social scientists. This may to

some extent also be the case for lawyers and humanists.

Introduction

According to figures from the national accounts, em-
ployment in Norway rose by as much as 226 000 per-
sons from 1993 to 1998. Even though the sharp
growth in employment has resulted in an increase in
the labour force, unemployment has also declined.
Measured as an annual average, and applying the de-
finition used by The Labour Force Surveys (LFS), un-
employment decreased to 3.2 per cent of the labour
force in 1998, against more than 6 per cent in 1993. A
shortage of several kinds of labour has been regis-
tered the last few years. Wage developments in 1998
and 1999 also indicate pressures in some labour mar-
ket segments.

The labour force is composed of people with different
kinds of education and qualifications. If supply and de-
mand for different types of labour do not grow at the
same path, the shortage of labour in some sectors
may be so great that wage growth accelerates even if
there are still several people unemployed in other
parts of the economy. A shortage of some kinds of
skilled labour may also restrict the possibilities of im-
plementing high-priority tasks in society. It is there-
fore important to have an overview of potential imbal-
ances in the labour market and how these imbalances
can develop in the years ahead. Such knowledge may
assist the authorities in the adaptation of capacity in
various educational institutions.

In order to obtain greater insight into these issues,
Statistics Norway has developed a model for project-
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ing supply and demand for various kinds of labour by
education. The model is based on Statistics Norway’s
macroeconomic and demographic models, and there-
fore provides a picture that is consistent with projec-
tions from these models. However, due to the uncer-
tainty concerning macroeconomic developments, pol-
itical priorities, changes in various sectors’ demand
for different kinds of labour, as well as changes in
propensities to study, the results must be interpreted
with caution. The composition of employment in
various industries may, for example, be influenced by
the supply of persons with different educational back-
grounds, and expected imbalances in the labour mar-
ket can influence the choice and level of education.
The projections must therefore be interpreted as esti-
mates of developments in the labour market given
certain assumptions, and not as forecasts for trends in
unemployment for different kinds of labour. In import-
ant public sectors, such as the health and social sector
and the education sector, political priorities will be of
considerable importance both in terms of supply and
demand for different kinds of labour. A more detailed
planning tool has therefore been developed for these
areas for use in the ministries concerned.

Statistics Norway’s general model for projections of
supply and demand for different kinds of labour is
documented in Drzwi et al. (1994). An updated appli-
cation was published in Cappelen and Stglen (1994).
Later, results based on updated assumptions have
been published as part of Statistics Norway’s Econ-
omic Survey of the previous year, most recently in
Statistics Norway (1998).

Since the publication in 1998, the underlying material
in the model has been extensively updated. This ap-
plies to:

* Thanks to the Division for Population and Education Statistics for quality assurance by preparing updated information on education. I would also
like to thank Adne Cappelen, Knut Moum and Dennis Fredriksen for useful comments on earlier versions.
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e New supply projections based on updated and im-
proved assumptions concerning choice of education

e New macroeconomic calculations of importance for
the demand for labour in various sectors

e Transition to new industry classifications in accord-
ance with international recommendations (NACE)
and subsequent adjustments of the industry classifi-
cation in Statistics Norway’s macroeconomic models

e The main revision of the national accounts, which
has resulted in an upward adjustment of the esti-
mates for employment in various service industries

e Updated information on the composition of employ-
ment by different categories of education in each
sector

e Reconciliation of the supply and demand side
according to the composition of unemployment by
education in 1997 (compared to 1995 in Statistics
Norway (1998))

Among these factors, the updated supply projections
have been of greatest importance to the results for
various categories of education.

Supply of labour by education

The projection of supply of various categories of la-
bour by education is based on the demographic micro-
simulation model MOSART (see Fredriksen, 1998). In
the calculations, the number of economically active
persons with a given education is increased by the
supply of recent graduates, while further education,
transition to social security or withdrawal from labour
force activity for other reasons result in a reduction.
The projection of the number of students is based on
propensities to study from 1993, and it is assumed
that the educational propensities remain unchanged
at this level throughout the projection period. Even
though the changes in propensities to study have not
been as great as in the period from 1987 to 1993, the
time that has elapsed since the last updating increases
the uncertainty of the results. However, work has
been in progress to update the propensities to study
so that they correspond to the situation in 1997.
Revised projections for developments in the labour
market will probably be published in half a year.

One limitation of supply projections in MOSART is
that they are exclusively based on demographic char-
acteristics. Economic factors that might influence
labour force participation for various groups are not
included. However, these factors are included in the
macroeconometric model MODAG (see Cappelen
1992) where labour force participation for a rough
classification of the population by gender and age
(but not education) is influenced, among other fac-
tors, by unemployment and wage conditions. Total
labour supply is therefore projected using MODAG,

Table 1. Supply of labour by education 1997-2010.
1 000 persons

1997 2000 2005 2010

Primary school/first year upper

secondary school 821 754 646 558
Secondary school, 2-3 years 789 846 919 999
University/college level (four year

programme) 470 520 583 650
University/college level over four years 114 127 148 165
Unspecified 70 79 92 106
Total* 2263 2325 2388 2478

* Excluding conscripts and foreigners in ocean transport
Source: Statistics Norway

while the results from MOSART are used to distribute
the total supply on different categories of education.

Labour supply projections for the main categories of
education are shown in table 1. When conscripts and
foreigners in ocean transport are disregarded, labour
supply is estimated to grow by 215 000 persons, or
9.5 per cent, from 1997 to 2010. Of this, 97 000 per-
sons can be ascribed to demographic factors related to
growth in the working-age population. The remainder
may be ascribed to an assumption of a further rise in
the labour force participation rates for women and
youths, but at a slower pace than through the period
of economic growth from 1993 to 1998. After the in-
crease of more than 30 000 persons in the labour
force in 1998, a slower rate of growth in the Nor-
wegian economy indicates that labour supply only
may expand by about 10 000 persons a year in the
period 1999-2004. This is slightly higher than the
growth implied by demographic factors. Experience
shows that a possible growing shortage of labour from
around 2005 may have a positive effect on labour
force participation for women and youths, so that the
growth in the labour force may reach between 15-

20 000 a year from 2005 to 2010.

The sharp rise in capacity at universities and colleges
the past decade is the main reason why labour supply
for the group with education at the university/college
level (lower degree) is projected to increase by

180 000 persons, or 38 per cent, from 1997 to 2010.
The labour force for the group with the highest univer-
sity/college education may increase by nearly 45 per
cent in the same period. Persons with a university de-
gree in social sciences are expected to record the
sharpest increase. A considerable growth is also ex-
pected for the humanities, law and among health per-
sonnel at college level. The labour supply from engin-
eers, on the other hand, is only expected to show a
slight increase.

For persons with an upper level secondary school edu-
cation, labour supply may increase by about 210 000
from 1997 to 2010, and approach 1 million. The num-
ber of persons with only primary school/lower level
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secondary school education shows a clear downward
trend as the oldest segments of the population with a
relatively high share of only primary education reach
retirement age. An increase in the number with unspe-
cified education in the projections of the labour sup-
ply contributes to some uncertainty concerning the
distribution of labour supply by education.

Outlook for employment trends in various
sectors

The projections of demand for labour are based on cal-
culations using Statistics Norway’s macroeconometric
model MODAG from the summer of 1999. Even
though 1996 was the base year for the projections,
they were reconciled with preliminary national ac-
count figures for actual developments in 1997 and
1998. The relatively sharp growth in employment that
took place in these years has thus been incorporated.
The calculations for 1999 and 2000 are based on the
assumption that the demand stimulus from both
Norway and abroad will be weaker than in previous
years. This will result in modest employment growth.
Information concerning employment changes in 1999
based on Statistics Norway’s Labour Force Surveys
(LFS) also indicate a noticeably slower growth in em-
ployment compared to the recent years.

The turnaround in the Norwegian economy is partly
due to more sluggish growth in traditional merchan-
dise exports and a weaker development in mainland
investments in 1998 and the beginning of 1999. Petro-
leum investments have also fallen sharply in 1999
after the peak level recorded in 1998. Along with in-
creasing costs in 1998 and 1999, the weaker develop-
ment in investments and slower growth in merchan-
dise exports will contribute to a slow trend in Nor-
wegian manufacturing industry, with a fall in employ-
ment. The turnaround will also gradually affect con-
struction, and probably contribute to lower employ-
ment in this industry. Developments in household con-
sumption also slowed down during 1999. This will
contribute to lower employment growth in wholesale
and retail trade and other private services. Employ-
ment in the public sector is also assumed to show only
a moderate increase as a result of a relatively tight fis-
cal policy. However, employment may grow in e.g.
the health and social sector as a consequence of re-
forms that have already been approved. As a result of
this and the possibility of decisions on further re-
forms, public sector employment is assumed to show
a slightly stronger growth than in the baseline projec-
tion in the previous Government’s Long Term Pro-
gramme (Ministry of Finance 1997).

Regarding total employment the projections show
only a modest growth in the period to 2002. In-
asmuch as the labour force is expected to increase
slightly due to demographic factors, unemployment
may increase. In the calculations, unemployment is
estimated to reach about 4.4 per cent in 2002,
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Table 2. Projection of the labour force, unemployment
and employment. 1997-2010. 1 000 persons

1997 2000 2005 2010

Labour force* 2306 2365 2424 2509
Unemployment 93 90 109 104
Employed* 2213 2274 2314 2405
- Primary industries 101 103 97 91
- Manufacturing 319 308 283 263
- Oil and ocean transport 64 66 58 50
- Construction, power supply 135 138 140 148
- Wholesale and retail trade 315 319 322 328
- Domestic transport 151 151 142 156
- Other private services 448 479 504 537
- Public sector 680 710 769 832

* Including conscripts and foreigners in ocean transport.
Source: Statistics Norway

measured by the LFS definition. However, this is
considerably lower than the previous unemployment
peak recorded in 1993. The development after 2002
is estimated more uncertain, but the Norwegian
economy may exhibit a more positive trend, with a
moderate growth in employment. As this may stimu-
late labour force participation, growth in the labour
force also may pick up, and unemployment is ex-
pected to decline only moderately up to 2010.

Estimates for changes in the labour force, unemploy-
ment and employment by industry from 1997 to 2010
are shown in table 2. As a result of the cyclical down-
turn and technical progress, manufacturing employ-
ment is expected to fall considerably. A negative em-
ployment trend will probably also be seen in the pri-
mary industries and ocean transport. Over a longer
period a greater number of people may be employed
in construction, domestic transport, wholesale and
retail trade and other private services. However, the
sharpest growth in employment in the period to 2010
is expected to take place in the public sector, which is
less affected by a sluggish economic development in
2000 and 2001 than other sectors. On the assumption
of a moderate improvement in standards and cover-
age, the health and social sector, and to some extent
the education sector, are expected to account for most
of the increase in public sector employment. Employ-
ment growth is assumed to be very modest in public
administration, and in the defence sector the number
employed may decline.

Demand by different categories of education

Employment in various sectors of the economy con-
sists of persons with different kinds of education, and
the composition differs across industries. As noted ear-
lier, a shift in the composition of industries will there-
fore in itself contribute to changes in the need for dif-
ferent kinds of labour. In addition, shifts in the compo-
sition within each sector may occur.

The projections are based on the educational distribu-
tion of the employed from 1997. During the last 20
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Table 3. Demand for different kinds of education
1997-2010. 1 000 persons

1997 2000 2005 2010

Primary school/first year upper

secondary school 774 714 621 581
Secondary school, 2-3 years 761 825 880 922
University/college level (four year

programme) 461 508 575 646
University/college level over four years 112 123 138 155
Unspecified 62 64 66 69
Total* 2170 2234 2279 2374

*Excluding conscripts and foreigners in ocean transport
Source: Statistics Norway

years the shares of persons employed with secondary
school and higher education have been rising consid-
erably in most industries. It is assumed that the
growth in these shares will continue, but there is con-
siderable uncertainty associated with the magnitude
of this growth. In several sectors many of the tasks
can be performed by educational categories that are
closely related, and there is thus a tendency for the
composition of employment to be influenced by the
composition of supply.

On the basis of the assumptions above, the demand
for most kinds of labour with secondary or higher edu-
cation is likely to increase in the period to 2010.
Table 3 shows that the increase, both relatively and
absolutely, will be greatest for those with college edu-
cation and university level of lower degree (up to four
years). This particularly applies to different types of
health personnel due to the assumption of continued
growth in the health and social sector, and the likeli-
hood that trained personnel will perform an increas-
ing number of tasks at the expense of the unskilled.
Among other labour groups with university or college
education, growth in demand is also expected to be
considerable for those who have studied economics
and administration, social sciences, humanities and
for teachers. There will also be a substantial need for
more engineers and graduate engineers, although the
projected sluggish development in some manufactur-
ing sectors and construction the next few years imply
that demand will not increase to the same extent as
for the groups mentioned above. A modest growth in
public administration is one of the reasons for a more
sluggish increase in the need for lawyers, but the
share of this educational category will expand in most
sectors.

Even though the need for persons with different types
of secondary education also may increase, the clear
shift towards university and college education implies
slower growth for this group. The projected weak
developments in manufacturing and construction the
next few years may naturally contribute to limiting
the growth in demand for persons with secondary
vocational education in these sectors. The need to

replace unskilled labour nevertheless indicates an ap-
preciable increase in demand. For similar reasons the
need for persons with only primary school will fall.
Growth in some service sectors with a high proportion
of tasks that do not strictly require a formal education
nevertheless may weaken the decreasing demand for
this educational group.

Possible imbalances in the labour market in
the years ahead

By comparing the projections for supply and demand
for various kinds of labour it is possible to obtain an
indication of possible imbalances that may arise in the
future. However, the results must be interpreted in
the light of the underlying assumptions, and a consid-
erable uncertainty may exist. If imbalances arise in
the labour market for an educational category,
counteracting mechanisms will in practice take effect.
With a shortage of one category of labour, persons
with a closely related education will often be hired.
Conversely, if there is an excess supply of one ca-
tegory of trained labour, such persons may enter re-
lated areas or areas that do not necessarily require
such a lengthy education. Young people’s choice of
education may be influenced by the prospect of
possible imbalances and, as noted earlier, one of the
purposes of the projections is to assist the authorities
in determining educational capacity in various areas.
As the mechanisms mentioned above are not incorpor-
ated in the model, the calculations may provide an
exaggerated picture of the imbalances.

A comparison of tables 1 and 3 shows that there may
be an excess supply of some groups with higher educa-
tion. As shown in figure 1, this primarily relates to per-
sons who have studied social sciences, both with a
lower and higher degree. Even though it is likely that
the demand for this group may show a clear increase,
the high number of students choosing this area at the
beginning of the 1990s means that supply may in-
crease faster than demand. The propensity to study
social sciences at a higher level also appears to have
continued to increase from 1993 to 1997. Even
though there may be too many social scientists in rela-
tion to requirements, it is unlikely that many persons
in this category will be unemployed since most of
them may find employment in areas where lower edu-
cational attainment levels would probably have been
sufficient. The same applies to those who have stu-
died the humanities, but not to the same extent as for
social scientists. The projected weak increase in the
number employed in public administration also con-
tributes to limiting the growth in demand for lawyers.
Despite lower propensities to study in the last years,
there may thus be an excess supply for this category
of education. As with social scientists, it is however
unlikely that many persons with this education will be
unemployed.
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Figure 1. Developments in supply and demand for different kinds of labour 1997-2010. 1 000 persons
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Supply and demand. 1 000 persons

42
40 |
38|
36 |
34t
32t

30 -

28

1098 2000 2002 2004 2006 2008 2010
—— Supply ---- Demand
Source: Statistics Norway.

Engineers

Supply and demand. 1 000 persons
80
75 t
70 t
65 f

55

1998 2000 2002 2004 2006 2008 2010
— Supply ---- Demand
Source: Statistics Norway.

Manufacturing and crafts (secondary school)
Supply and demand. 1 000 persons

340 |
330 ¢
320 ¢
310 ¢
300 ¢
290 1
280 1
270 ¢

260

250

1998 2000 2002 2004 2006 2008 2010
—— Supply ---- Demand
Source: Statistics Norway.

As a result of an appreciable growth in the health sec-
tor and the replacement of unskilled personnel by la-
bour with higher education, the results presented in
figure 1 indicate a persistent shortage of physicians,
nurses and auxiliary nurses. A decline in the number
of persons applying for education as auxiliary nurses
in recent years along with a fairly high percentage of
older auxiliary nurses also imply that supply of this
kind of personnel will remain virtually unchanged in
the years ahead. On the other hand the results from a
more detailed projection drawn up for this sector, pub-
lished in Rogdaberg and Stglen (1999), indicate ex-
cess supply for physiotherapists, child welfare workers
and social workers. The projected excess supply for
these groups is caused by a sharp rise in educational
capacity in the last years.

The projections of the supply of engineers only show
a modest increase in the years ahead. This is related
to fewer numbers graduating each year compared
with a few years ago. At the same time, the number of
engineers reaching retirement age is fairly high. A
trend towards a further decline in the number of stu-
dents after 1993 may imply that the current supply
projections are somewhat overoptimistic if the num-
ber of students does not pick up again. The economic
downturn for manufacturing industries and construc-
tion in 1999 and 2000 contributes to slow down the
increase in demand for engineers. Based on the as-
sumption of a steadily higher share of engineers in
most sectors, a noticeable growth in demand is still ex-
pected. With the modest rise in supply, this may imply
a persistent shortage of this kind of labour. The need
for graduate engineers is also influenced by the pro-
jected decline in petroleum investments and the
general economic downturn. With the propensities to
study from 1993, the calculations show an excess sup-
ply for this category. It has been claimed that the de-
cline in the number of pupils from secondary school
specialising in science may gradually reduce the num-
ber who want to become graduate engineers, but up
to 1998 it does not appear that this has been of great
importance.

The cyclical upturn in the Norwegian economy from
1993 to 1998 contributed to an appreciable increase
in the demand for labour with secondary vocational
training for manufacturing and construction, and a
shortage of some kinds of this education was regis-
tered. In view of the downturn affecting these indus-
tries, this situation is somewhat reversed. On the sup-
ply side the propensity to educate in this area has
been somewhat adjusted upwards compared with ear-
lier presentations. The total effect of these factors
shown in the projections in figure 1 is an excess sup-
ply for this category of education the next few years.
The calculations for persons with secondary voca-
tional training (as well as for engineers and graduate
engineers) imply that there is greater uncertainty asso-
ciated with attempts to estimate future imbalances for
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groups where demand is clearly dependent on the
cyclical situation. Inasmuch as the timing and ampli-
tude of cyclical movements are not known in advance,
the calculations will have a tendency to underesti-
mate demand in periods of expansion and overesti-
mate demand in periods of contraction. In addition,
there is considerable uncertainty on the supply side
for groups with fairly sizeable variations in propen-
sities to study.

A comparison of table 3 with table 1 may mislead-
ingly give the impression that there will be a shortage
of people with primary school education. This must,
however, be seen in connection with excess supply for
groups with a general education from secondary
school, which most certainly can perform the same
tasks. The sharp rise in the number of persons with
unspecified education in the supply projections must
also be taken into account.

Conclusion

On the basis of the assumptions underlying the projec-
tions, there may be a persistent shortage of physi-
cians, nurses and auxiliary nurses. Low recruitment to
engineering studies in relation to higher demand and
a substantial withdrawal when many reach retirement
age also entail a possible shortage for this group. The
increased number of students who choose social
sciences may imply excess supply for social scientists,
even with an assumption that demand will show a
considerable rise. The same may to some extent also
be the case for lawyers and those who have studied
humanities. The projected decline in petroleum invest-
ments and the general cyclical downturn will in par-
ticular curb the growth in demand for persons with
secondary vocational education, engineers and grad-
uate engineers. For persons with secondary vocational
education and graduate engineers this may result in
excess supply the next few years. Lower propensity to
study may cause a shortage of engineers.

The results might have been different if other assump-
tions had been applied. In addition to the clear impact
on the need for various kinds of labour as a result of
the cyclical downturn, the greatest uncertainty is as-
sociated with the assumptions concerning unchanged
propensities to study in various fields and changes in
the composition of demand. The projections can there-
fore not be interpreted as forecasts of imbalances in
the labour market. When imbalances arise, this may
also lead to political measures and the activation of
mechanisms that contribute to restoring balance. In-
deed, one of the aims of presenting projections is to
contribute to this. At the same time, a critical evalu-
ation of the assumptions underlying the calculations

is important.
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