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(2)ABSTRACT


Unemployment in Norway stayed at a rather low level both  in the
 sixties and the seventies. In the same period Norwegian manufacturing indu-
 stries lost competitiveness. A lower rate of unemployment than the equili-
 brium rate, which misleadingly often is called  the nonaccelerating infla-
 tion rate of unemployment (NAIRU) may be an important reason for this.


During the eighties there was considerably higher unemployment while the
 loss in competitiveness continued. This may indicate an outward shift in
 the Phillips curve, implying an increase in the equilibrium rate.


Two interpretations of a rising equilibrium rate have been offered
in the economic literature. The "structuralists" emphasize increasing
structural problems in the economy. The "hysteresis" approach posits an
equilibrium rate that automatically follows in the path of the actual rate
of unemployment. This paper investigates the existence of rising structural
problems and hysteresis effects in the Norwegian labour market.



(3)2



1.  INTRODUCTION


Unemployment in Norway stayed 
at,a 
rather low level both in the
 sixties and the seventies. In the same period Norwegian manufacturing indu-
 stries lost competitiveness. A lower rate of unemployment than the equili-
 brium rate, which misleadingly often is called  the nonaccelerating fnfla- tion 
rate of unemployment (NAIRU) 
may be an important reason for this.

During the eighties there was considerably higher unemployment while  the
 loss in competitiveness continued. This may indicate an outward shift in
 the Phillips curve, implying an increase in the equilibrium rate.


Chapter 
2 
gives a theoretical background for the concepts of the
 equilibrium rate and NAIRU. 
The term NAIRU 
may seem misleading, since a
 lower rate of unemployment than the equilibrium rate should only increase
 inflation and not accelerate it (but accelerate the price level). The term

"non increasing inflation rate of unemployment" 
(NIIRU) 
would therefore be
 more appropriate. Another point is that while the equilibrium rate and


NIIRU 
may be used synonymously in a closed economy this is not obvious for
 a small, open economy. This is of importance when evaluating estimated
 values of NIIRU 
in actual economies.

It has been claimed that 
NIIRU 
has increased in most western
 countries during the last decade. Two interpretations  of a rising NIIRU


have been offered. The "structuralists" emphasize increasing  structural
 problems in the economy. On the other hand the "hysteresis" approach posits
 a 
NIIRU 
that automatically follows  in the path of the actual rate of unem-
 ployment. This approach has become popular  in the later years, and three
 types of explanations referred to as the "physical capital", "human capi-
 tal" and the "insider/outsider" stories are outlined in chapter 2.


By analysing the mismatch between vacant jobs and unemployment and
the composition of unemployment, the change in structural problems in the
Norwegian labour market is investigated in chapter 
3. 
Tests of hysteresis
versus Phillips curves are carried out in chapter 4 by estimating wage
equations for the Norwegian manufacturing industries. A change in the
effect from unemployment on wage formation between different periods of
estimation may indicate a change in the equilibrium rate.
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2. THEORETICAL BACKGROUND



2.1. 
The Phillips curve and the natural rate of unemployment

The term "equilibrium rate of unemployment", often used synony-
 mously with the "nonaccelerating  inflation rate of unemployment (NAIRWH,
 descends from the works of Phelps (1967) and Friedman (1968) and have close
 connections with the Phillips curve. This curve states a negative relation
 between the rate of change in the average  level of money wages and the
 aggregate rate of unemployment and is based on empirical observations from
 the United Kingdom presented by Phillips (1958). Lipsey (1960)  and Hansen
 (1970) have later on formalized the Phillips curve based on the classical
 theory of price dynamics; shifts in demand or supply for labour may in the
 short run cause disequilibrium in the labour market, but changes in wages
 will then tend to move the economy back to equilibrium.


Both Lipsey and Hansen point out that the labour market consists of
 different submarkets with different excess demand  as a result of structural
 changes and imperfect mobility  of labour between the submarkets. This means
 that unemployment and vacancies coexist. At some level of unemployment
 there is then an equilibrium where wages tend to rise at a "normal" rate
 due to increasing prices and productivity. A lower level of unemployment is
 an indication of excess demand for labour which will cause an upward pres-
 sure on wages. Friedman (1968) denotes this equilibrium rate of unemploy-
 ment the "natural" rate. This is however not a good expression as there is
 nothing "natural" about it. Friedman pointed out that the equilibrium rate
 of unemployment may depend on structural characteristics of both labour and
 commodity markets. A change in these characteristics may change the equili-
 brium rate.


Both Phelps (1967) and Friedman (1968) argue that price expecta-
 tions ought to be included when explaining nominal wage growth because the
 Walrasian system of general equilibrium determines relative and not abso-
 lute prices. When we also include the growth in productivity influencing
 the growth in real wages, the Phillips curve may be written as


(2.1) Ape


g(U) + p



(5)where W denotes nominal wage rates



P 
actual price level
 Pe expected price level
 Z productivity

U the rate of unemployment


Phelps and Friedman argue further that except from instant shocks
 people may know the functioning of the economy. With rational expectations
 and an adjustment for the growth in productivity the expected growth in
 prices may be written as


(2.2)


 APe  
AP
 AW AZ


 P 
 = P
 = W  Z(

Inserted in 2.1) this gives
 (2.3)  g(U) = 0


which defines the equilibrium rate of unemployment.


The situation may be as illustrated in figure 2.1 where the equili-
 brium rate of unemployment is denoted by U*. An expansive financial policy
 which aims at reducing the rate of unemployment below the equilibrium rate
 may succeed in the short run reducing unemployment to Ul . At U1 there
 exists excess demand for labour and this will cause a growth both in
 nominal and real wages which tend to decrease supply of products and demand
 for labour. After a while unemployment returns' to its equilibrium  rate, and
 in the long run the Phillips curve is vertical at U.


The unemployment can be kept below  the equilibrium rate only by in-
 flation, but in the simple reasoning here not necessarily by accelerating
 inflation as claimed by Friedman. However, a continually worsening of the
 government's budget and a shrinking private sector in the case of expansion
 in government employment put limits to the sustainability of this policy.


If the expansive policy is financed by printing money, it may be necessary
to accelerate the printing and thereby the price level to keep unemployment
below the equilibrium rate. In this context the term equilibrium rate
should be used synonymously with  the "non increasing inflation rate of un-
employment" (NIIRU) while the term NAIRU is misleading.
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2.1. 
The Phillips curve and the equilibrium rate of unemployment
 A

g (U)


AW AP AZ


WP Z = g
(u)


As pointed out by both Friedman (1968) and Santomero and Seater
 (1978) the equilibrium rate is determined by real factors like the degree
 of mobility in the labour market, structural changes, speed of information,
 institutional arrangements affecting wage bargaining and the power of the
 trade unions. According to this structuralist view,  the equilibrium rate of
 unemployment may change if some of these factors change.


2.2. Hysteresis in the equilibrium rate


An alternative approach discussing the variability in the equili-
brium rate of unemployment which has become popular the last decade, is the
concept of hysteresis. The term hysteresis literally means what comes
after, or behind, and in a historical overview Cross and Allan (1988) point
out that the term was coined for application to phenomena in the science of
physics. A characterizing feature of a system in which hysteresis is postu-
lated is that the behaviour of the system cannot be explained by reference
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to current levels of state'variables alone. The past history of the system
 also has to be included.


Phelps (1972) was the first to suggest that  the equilibrium rate of
 unemployment could well be haunted by hysteresis because it partly could be
 determined by the actual unemployment experienced during the transition
 from one steady state of inflation to another. In recent years aspects of
 hysteresis in the labour market have been discussed among others by Har-
 greaves Heap (1980), Coe (1985 and 1988), Blanchard and Summers (1987 and
 1988) and Cross (1987). Three types of explanations which loosely speaking
 might be referred to as the "physical capital", the "human capital" and the


"insider-outsider" stories can explain why shocks causing unemployment in
 one period may have long term effects on the equilibrium rate of unemploy-
 ment.


The physical capital argument is based on the works by Sneessens
 (1983) and Dr4ze and Sneessens (1986).  They present a macroeconomic dis-
 equilibrium model where price  and wage adjustments are not sufficient to
 clear the goods and the labour markets  at each moment of time. Actual
 employment may be determined either !v ia sales constraint (Keynesian un-
 employment), by a capacity constraint (classical unemployment) or by a
 labour supply constraint (repressed inflation).


Based on empirical estimates of their disequilibrium model for
 Belgium Dr4ze and Sneessens find that total unemployment may be decomposed
 in factors according to structural mismatch, insufficient demand and
 capital gap. An increase in demand would then not be sufficient to elimi-
 nate unemployment without creating inflationary pressure. Creation of addi-
 tional capacity and better adjustment of supply to demand would also be
 necessary to eliminate unemployment. Because it takes some time to create
 additional capacity, it may be difficult to get a substantial decrease  in
 unemployment by increasing demand without creating inflation, and the equi-
 librium rate of unemployment where wages  tend to increase at a normal rate
 according to prices and productivity may have increased because of reduced
 production capacity during a recession.


Blanchard and Summers (1988) seem to be somewhat sceptical to the
argument that some part orunemployment  may be explained by lack of capaci-
ty. They point out that substantial reduction of capacity during the 1930s
did not preclude the rapid recovery of employment associated with rearma-
ment in a number of countries. Neither did the substantial reduction in the
size of the civilian capital stock that occured during the war prevent the
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aftér 
the war.

The second mechanism which may explain hysteresis is loss  of human
 capital among the long-term unemployed, and some people may also leave the
 labour force. This argument may be found in Phelps 
(1972) 
and Hargreaves
 Heap (1980). 
The human capital argument holds that workers who get unem-
 ployed loose the opportunity to maintain and update their skills by work-
 ing. Particularly for the long-term unemployed loss  of skills may make it
 difficult to get a new job because the employers may regard them as unsuit-
 able for employment. An increasing number of long-term unemployed may then
 increase the wage pressure for a given total number of unemployed. As the
 number of long-term unemployed normally is positively correlated with the
 level of unemployment the equilibrium rate of unemployment may increase  if
 there is an increase in the actual rate. If so, changes in  unemployment
 may be a better explanatory factor for changes in real wages rather than
 the level of unemployment as suggested by the traditional Phillips curve.

Becausè there may be some lags from the change in the actual rate
 of unemployment to the equilibrium rate, Coe 
(1985 
and 1988) 
suggests a

specification of the form


(2.4) 
-Awt Iwt - =
 Ío - 13
114 
132 14


where 
w
t denotes real wages, and UZ 
is defined as a distributed lag on past
 values of Ut . A significant positive estimated coefficient on UZ 
of roughly

the same size as N. would then be an indication of hysteresis in the equi-
 librium rate. According to the argument about loss of human capital among
 the long-term unemployed, Coe 
(1988) 
also suggests that the development in


U* 
in (2.4) 
could be approximated by the rate of long-term unemployment.

Letting 
UL 
and US , be the long- and short-term rates of unemployment and
 approximating U* by UL, (2.4) 
can be written as

(2.5) Awt/ t_i = O0 OlUs + ( 2- 1 )UL


If the long-term unemployed 
tave 
no impact on wage growth the coefficient
 attached to UL 
in (2.5) 
would be zero, i.e. 02 would be equal to 0
1 but of

the opposite sign.


Blanchard and Summers 
(1988) 
also doubt that the argument about
loss of human capital is of decisive importance to explain the observed
high and lasting unemployment. Some of the arguments regarding loss of
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qualifications suggest that labour force participation  should decline
 rather than that unemployment should increase  as a result of adverse
 shocks. They also claim that  the large increase in the labour participation
 rates by the female population in the Western countries since the second
 world war indicates that the importance of experience and skill should not
 be exaggerated. The rise in the female participation rates was however
 caused by a strong growth in jobs in private and public services where
 claims for experience and skill were not of great importance.


The third mechanism which is put forward to explain hysteresis and
 the percistence of high unemployment is the distinction between insider and
 outsider workers developed in a series of contributions by Lindbeck and
 Snower (see e.g. Lindbeck and Snower (1985) and (1988)). In the  extreme
 case wages are assumed to be fixed by bargaining between employed workers,
 the insiders, and firms, with outsiders playing no role in the bargaining
 process. Insiders are concerned with maintaining their jobs and do not care
 about the unemployed.


These aspects are also analysed by Blanchard and Summers (1987 and
 1988) in a simplified model with identical firms  and workers where the
 'group of insiders is sufficiently strong to set wages to make expected em-
 ployment equal to the size of membership. It is further assumed that the
 wage rates are the same in all firms and that employment is equal to
 membership plus a disturbance equal to the effect of an unanticipated shock
 in the economy


(2.6) 
N 
= M + (G-EG)


where M denotes membership and 
(G-EG) 
the unanticipated shock.

The crucial issue in this model is how membership is determined.  If
 the union only cares about the currently employed from the past period


(2.6) may be written as


(2.7) Nt = Nt..1 + (Gt-
EG)


The implication of this assumption is that employment follows a random walk
 and is only influenced by unexpected movements in aggregate demand. For a
 given labour force equilibrium unemployment is equal,to last period's value
 of actual unemployment in the standard terminology.


In the case of an adverse shock which reduces employment, some
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 sets the wage rate so as to maintain this new lower level of employment.


There is then no connection between the level of unemployment and the
 change in wage rates in this approach, and the equilibrium rate of unem-
 ployment moves according to the actual rate.


Although Blanchard and Summers regard the insider-outsider approach
 as the most promising explanation of hysteresis and hence of the high and
 percisting unemployment, some critical remarks  have to be made. Because of
 competing unions and several unorganized employees it may be doubtful  if a
 single trade union has the power to fix wages to make expected employment
 equal to the size of membership. Even more important is the doubt about the
 assumption that the trade union only cares about the currently employed
 while there obviously  are members which are unemployed. As also pointed out
 by Blanchard and Summers (1987) higher unemployment means worse re-employ-
 ment prospects if laid off, and thus should lead the insiders to accept a
 lower wage if unemployment gets larger.  This may not only influence the
 level of wages but also the change in wage rates as a result of higher un-
 employment. Real wage rigidity as implied by a convex Phillips curve may
 however limit the downward wage adjustments,  and this may make it difficult
 to distinguish empirically between the hysteresis approach and the Phillips
 curve approach at high levels of unemployment.


When unemployment increases the possibility for firms to hire
workers among outsiders also increases. The bargaining position of the
firms is strengthened while the bargaining position of the trade union is
weakened. Although hiring costs may prevent  the firms from replacing a
large part of the labour force  because of the presence of specific human
capital, a large wage differential between  the employed and the unemployed
may induce hiring of unemployed. Although the hysteresis approach may be
relevant, it seems dramatic to exclude that market conditions also may be
of some importance.
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2.3. 
The e uilibirum 
rate of un lo nt and NIIRU 
in a small o 
en

economy


In a closed economy with no change in tax wedges or other shocks
 affecting inflation it may beørelevant to use the equilibrium rate and
 NIIRU synonymously. However,  as pointed out by Coe (1985) this may not be
 the case in a small open economy where wage and price inflation to a large
 degree may be affected by world  market prices and exchange rates.


The approach usually adopted for computing the NIIRU is based on
 the augmented Phillips curve, a mark-up price equation  and adaptive expec-
 tations. The Phillips curve may be  of the form


(2.8) w = ao + alp* + a2p1 - a U + a4(z-s) - a5t


and the price equation may look like
 (2.9)  p = bi (w+s-z) + b2p1


where w - the relative growth-in the wage rate from previous period
 p* - expected growth in consumption prices


p - actual growth in consumption prices


PI - growth in international prices (exchange rates assumed
 constant


U - the rate of unemployment
 z - growth in productivity


s - growth in 1 + the pay-roll tax rate


t - growth in 1 - the average income tax rate


NIIRU  is defined as the rate of unemployment which gives
 p* = p =  Inserting for p* = p and (2.9) in (2.8) gives


(2.10) = T.137 [a


0 + (a b -1)w + (a1b2+a )p + (a1b: )(s-z) - a t


In a closed economy al = bl = 1 and a2 = b2 = 0. If a4 = 1 and a5 = 0 or
 there is no change in productivity or taxes the NIIRU may be written as


(2.11) 0 = ao/a3
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which is equal to the equilibrium rate of unemployment when 
g(U) 
in (2.3)


is assumed to be linear. However a change in income taxes may affect the



NIIRU 
in a closed economy if a
5>0. 
(A change in pay-roll taxes may also
 change the NIIRU 
in a more general model where pay-roll taxes are not in-
 cluded in the same way as productivity.)

In an open economy both al and 
b
l are less than 1 
and a
2 and b
2 are

positive, which means that in the general case 
NIIRU 
depends both on the
 change in international inflation and the change in  productivity. A NIIRU


calculated in this way, indicate what the level of unemployment should be
 to secure stable inflation and not the equilibrium rate of unemployment
 regarding wage inflation.


Based on estimates of the coefficients in the wage and price equa-
 tion a common result in the literature (see e.g. Coe 
(1985) 
pp. 112-113) 
is

a 
NIIRU 
which calculated by (2.10) 
moves according to the actual rate of
 unemployment. A stronger growth in prices on imported commodities and a
 smaller growth in productivity (a
lb
i a
4 > 0) 
are held as the main exgla-


nations for the rise in 
NIIRU 
for most Western countries during the seven-
 ties and the first part of the eighties. This has then wrongly been taken
 as an indication of hysteresis.

In an open economy where wages change according to the Scandinavian
 theory of inflation as presented by 
Aukrust  (1977) 
(either as a 
result of

the negotiations or by exchange rate policy), 
w = p
/ + z - 
s. If there is
 homogeneity in the price and wage equations (al + a
2 = 1, b
l + b
2 = 1), a
4 = 1 
and a
5 = 0 
(or there is no change in productivity or taxes) NITRU


may be calculated by 
(2.11) 
even in an open economy.
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3. MISMATCH AND STRUCTURAL PROBLEMS IN THE NORWEGIAN LABOUR MARKET


The labour market may be divided into submarkets according to job--
 characteristica such as industry, kind of work, claims of qualifications
 and the firms' localisation, or characteristica of the workers, as place of
 living, age, gender, education and skills. If there is excess supply in
 some submarkets at the same time as there is excess demand  in others, this
 is denoted structural problems or mismatch in the labour market.  Both a
 change in the composition of demand and supply for labour may then cause an
 increase in structural problems. Structural problems may also increase as a
 result of increasing frictions in the labour market caused by a greater
 diversification in submarkets, greater barriers between the submarkets, and
 institutional constraints which may prevent mobility.


A common way to illustrate mismatch  in the labour market is to
 analyse the connection between the rate of unemployment U and the rate of
 vacant jobs V. On Norwegian data such studies have been carried out by
 Cappelen (1983), Falk (1988 and 1989) and in NOU 1988:24. Most of the data
 used in these analysises are based on the registrations of persons unem-
 ployed and vacant jobs at the labour market offices. A problem with these
 data is that the propensity to register may change over time and may
 violate the data if no correction is possible.


3 . 1 . Unempl orient


Figure 3.1 shows the rate of unemployment both according to the
 Labour Force Sample Surveys and the registrations at the employment
 offices. The rates of unemployment are calculated as per cent of the labour
 force equal to the sum of employment from the National Accounts and the
 number of unemployed according to the Labour Force Sample Survey (LFSS).


Because LFSS started in 1972 and because of some weaknesses in the first
years, the number of unemployed according to LFSS is constructed out of the
registered unemployment for 1970 and 1971 and adjusted in 1975.
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Figure 3. 1. The rate of unemployment. Per cent


The Labour Force Sample Surveys
  Registered at the employment offices


5 -- - Registered unemployed or at ordinary labour market measures


to \


Up to 1980 the two curves are rather parallel with unemployment at
 a low level. The employment according to LFSS was somewhat higher than  the
 registered unemployment  in those years because some  of the non-employed
 persons seeking work did not register at the employment offices. Due to a
 reduction in demand for labour the rate of unemployment rose considerably
 from 1981 to 1983, and at its peak in 1983 the number of unemployed accord-
 ing to LFSS reached 3.4 per cent of the labour force. The registered un-
 employment increased more than LFSS probably as a result of a larger pro-
 pensity to register in order to join the government's job schemes.


When the strong demand for labour in the period 1985 to 1987 caused
the rate of unemployment to decrease again, registered unemployment de-
creased more than the number of unemployed according to LFSS, but the
distance between the two curves in 1986 and 1987 was smaller than in the
seventies indicating a shift in the propensity to register. The registered
rate of unemployment also seems to lag somewhat behind the rate according
to LFSS.
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A bottom level of the rate of workseekers at 2.0 per cent in 1986
 compared to 1.4 per cent in 1974 indicates more mismatch in the labour
 market in the eighties than in the seventies.


Due to lower demand for labour in 1988 and 1989 the rate of unem-
 ployment grew considerably. The number of workseekers increased faster than
 the number of persons registered unemployed and reached 4.9 per cent in
 1989. Although the propensity to register may have increased also in the
 last years, the distance between the number of registered unemployed and
 the number of workseekers has increased again probably because some of the
 participants in labour market measures in 1988 and 1989 were calculated as
 non employed persons seeking jobs according to LFSS. While direct govern-
 ment employment was more common in 1983 and 1984 a larger part of the
 labour market measures in 1988 and 1989 consisted of increased vocational
 training and higher education. When  the ordinary labour market measures
 (excluding retraining of disabled persons) are added to the registered un-
 employed as shown in figure 3.1, 6.1 per cent of the labour force was un-
 employed in 1989.


During the seventies when the number of unemployed was quite low
the share of persons unemployed more than 26 weeks was at a low level. When
unemployment increased during the eighties the share of long term unem-
ployed also increased. While the first period of an increase in unemploy-
ment often is dominated by an increase in inflow, the share of long term
unemployed naturally lags behind the actual unemployment.  The share of
persons unemployed more than 26 weeks both according to LFSS calculated as
a yearly average and according to the registered unemployment calculated in
January the next year are shown in figure 3.2.
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Figure 
3.2. 
Persons unemployed more than 26 
weeks. Per cent of total
 unemployment

From the figure it is evident that the share of long term unem-
 ployed increased substantially in 
1983 
and 1984. 
When unemployment fell
 again from 1985 
to 1987 
the share of long term unemployed also fell, but
 did not reach the level it had before unemployment increased. This is an
 indication of growth in structural problems in the labour market. A part
 of the increase in the share of registered long term unemployed may however
 be due to the lengthening of the maximal period where unemployed are
 allowed to achieve unemployment benefits from 40 
to 80 
weeks in July 1984.


In 
1989 
where the unemployment was rising, the share of long term unem-
ployed also increased without bypassing the level from 1984. 
A relatively
high number of long term unemployed joining the labour market measures may
be the main reason for this
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3.2. 
Mismatch between vacant jobs and unemployment

Figure 
3.3 
shows the connection between  the rate of unemployment
 and the rate of vacancies registered at the employment offices. An outward
 shift in this curve is an indication of more structural problems and mis-
 match. However, in an analysis based on registrations at the employment
 offices one has to keep in mind the possible higher propensity to register
 both regarding unemployment and vacant jobs.

The higher propensity to register among the unemployed during the
 eighties was pointed out in section 
3.1. 
By comparing the supply of vacant
 jobs at the employment offices by the number of advertisements in the news-
 papers Falk (1988 
and 1989) 
also concludes that the propensity to register
 vacant jobs increased from 1985 
to 1986. 
New routines in registration of
 vacant jobs at the employment offices including registration of advertised
 jobs in the newspapers has led to a more complete register than before. The
 growth in the number of registered vacancies therefore has to be interpre-
 ted with care.

Figure 
3.3. 
The connection between the rate of unemployment and the rate of
 vacancies registered at the employment offices

984
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The figure shows a nice falling curve between  the rate of unem-
 ployment and the rate of vacancies from 
1980 
to 1983. 
This result is in ac-
 cordance with the conclusion drawn by Cappelen (1983) 
that there was no
 sign of an increase in the structural mismatch in the Norwegian labour
 market from 1970 
to 1983. 
From 1983 
to 1986 
the curve indicates a shift in
 the structural problems, and a new shift seems to occur from 1988 
to 1989.


The increase in mismatch may however be somewhat exaggerated  as a 
conse- quense 
of the higher propensity to register. This is confirmed by a higher
 rate of unemployment measured by LFSS 
in 1986/87 
than in 1973/74 
although
 the growth in employment and the pressure on the labour market  was higher
 in the latter period than in the former. A higher share of long term unem-
 ployed in 1986/87 
than in the seventies as shown by figure 3.2 
is also an
 indication of increase in the structural problems.

It may be surprising that the structural problems did not increase
between 
1981 
and 1983 
when the rate of unemployment grew considerably, but
instead increased  in the period 1984 
to 1986 
with strong growth in employ-
ment and lower unemployment. However, because the strong growth in employ-
ment in that period, as shown by table 3.1, 
was concentrated to private
services while the strong decline in the earlier period, and also from 1987

to 1989, 
was concentrated to manufacturing  industries, this may be the main
reason behind the growth in structural problems during the eighties.
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Table 3.1. Change in employment in different industries during the
 eighties.') 1000 persons


Industry 
1981-1983 1983-1985 1985-1987 1987-1989

 Agriculture, forestry and

fishing 
-9.3 -3.7 -5.7 -6.2


Manufacturing, mining and


quarrying 
-33.6 -1.1 1.3 -41.0


Oil activities and ocean


transport 
-1.2 -2.0 -11.0 11.1


Building and construction


and electricity 
3.0 5.1 23.7 -18.2


Domestic transport and


communication 
-0.3 3.8 10.6 -6.6


Financial services 
4.0 6.2 8.1 -2.9


Business and rental services 
9.2 17.7 10.9 -3.5

 Wholesale and retail trade -4.0 11.4 16.2 -13.0


Other private services 
7.1 9.7 25.0 -9.9


All private industries 
-25.2 47.1 79.0 -90.3


Public services 
21.3 18.1 25.8 18.1


Total employment 
-3.9 65.2 104.9 -72.2


) According to the National Accounts.


3.3. The composition of unemployment


To analyse the reasons behind the structural problems in the Norwe-
gian labour market further, it has been common to look at the composition
of the unemployed by sex, age, education, region and occupation and corre-
snondingly for vacant jobs regarding region and occupation. One procedure
as demonstrated by Falk (1988 and 1989) is to analyse the dispersion of un-
employment by different characterstica by calculating coefficients of
variations (the standard deviation divided by the mean). The development in
such coefficients from 1972 to 1989 by county, sex, age and occupation is
shown in table 3.2. The coefficients by sex and age are based on 
LFSS 
while
the coefficients by county and occupation are based on the registrations at
the employment offices. While the coefficients by county, sex and age are
based on rates of unemployment, the coefficients by occupations are based
on numbers of unemployed because of no clear correspondance between the oc-
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cupation classification for the unemployment figures and the industry clas-
 sification for the employment series in the National Accounts.


Table 3.2. Coefficients of variation for unemployment by county, sex, age
 and occupation3 
)


Year 
Countyl) Sex2) Age2)
 Occupationl)


1972 0.50 0.20 0.92 0.69



1973 0.57 0.41
 0.98  0.61


1974 0.67 0.39 1.08 0.55


1975  ,0.52  
0.21 0.96 0.81


1976  0.51  
0.22 0.89 0.63


1977  0.49  0.38  
0.96 0.62


1978  0.49  
0.26 0.89 0.65


1979  0.44  0.20  0.89  0.57


1980  0.52  
0.28 1.01 0.55



1981
 0.42  0.29  0.82  0.60


1982 0.35 0.13 0.86 0.70


1983  0.28  0.09  0.72  0.76


1984  0.29  0.02  0.74  0.66


1985  0.33  0.17  0.71  0.59


1986  0.39  
0.25 0.82 0.56


1987  0.42  0.19  0.75  0.57


1988  0.39  0.06  0.81  0.64


1989  0.23  0.04  0.68  0.62


1) Unemployed persons registered at the employments offices.


2) Non-employed persons seeking work according to LFSS.


3) The coefficients of variation are based on rates of unemployment for
 county, sex and age and numbers of unemployed for occupation and are
 calculated by dividing the standard deviation by the mean.


Compared with figure 3.1 the table shows a negative correlation
between the coefficients of variation and the rate of unemployment both
regarding sex and county. The coefficients of variations by these characte-
ristica were relatively high during  the seventies when unemployment was
low, declined substantially in 1982 to 1984 when the rate of unemployment
was relatively high, increased again in 1985 to 1987 when the labour market
was tight, and finally decreased to a low level in 1989.
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Regarding sex, the reason is that men to a larger degree work in
 sectors which are influenced by business cycles than women, i.e. manufactu-
 ring and building and construction. In economic slowdowns which have caused
 rather large reductions in employment in manufacturing men are more severe
 affected than women. In economic upswings however the growth in employment
 seems particularly to have been strong in private and public services where
 a large share of the employees are women. The service sectors are also to a
 large degree concentrated in central areas with traditionally low unemploy-
 ment. In a tight labour market the demand pressure in the central areas
 seems to have been very high increasing the coefficients of variation  by
 county. The slowdowns reducing employment in manufacturing industries seem
 to have affected both central and rural areas. Norway thus seem to  have
 experienced the rather paradoxal situation that mismatch problems by sex
 and region seem to have decreased when unemployment increased  and vice
 versa.


The coefficients of variation by age are calculated based on the
 rates 
of 
unemployment for the groups, 16-19, 20-24, 25-49 and 50-74 years
 from LFSS. Statistical uncertainty  as a result of a rather small number  of
 people in the different groups of unemployed may cause rather large fluc-
 tuations in the series. A special problem occurs for the youngest group,
 16-19 years, where most of the population is full time at school and
 thereby outside the labour force leaving the rate of unemployment very high
 and to a large degree dependent on the share taking full-time education.

Although the coefficients of variation by age also seem to move counter-
 cyclically, this is not as clear as by sex and region. Fluctuations in the
 rate of unemployment thus seem to hit all groups of age in a similar way.


The coefficients of variation  by occupation are calculated based on
 the number of unemployed registered at  the employment offices by seven
 groups of occupation, work in Primary sectors, Mining and manufacturing,
 Building and construction, Transport and communication, Administration,
 offices and sale, Services and Technical, physical and humanistic work. An
 objection to this division is that it may be arbitrary  and the coefficient
 of variation may of course to a large degree depend on the composition of
 the different groups.


Contrary to region, sex and age the coefficient of variation by oc-
cupation shows a procyclical pattern. According to the classification the
number of unemployed has been highest in the group mining and manu-
facturing, and it is also this group which has showed the greatest increase
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in unemployment during slowdowns reflecting  the change in unemployment
 showed in table 
3.1. 
However, the coefficients of variation were not higher
 at the end of the eighties where unemployment was high than  in the seven-
 ties were unemployment was low, indicating that the importance of occupa-
 tional mismatch should should not be exaggerated.

To conclude this section it seems that mismatch problems in the
Norwegian labour market has worsened in the period 
1984-1989 
while there
seems to be no significant signs of change from 1970 
to 1983. 
The main
reason behind the worsening from 1984 
seems to be the large fluctuations in
the Norwegian economy implicating dramatic shifts  in the composition of
demand for employment by industry and occupation. It is too early to say if
the structural problems declines if the changes in employment by industry
smooth out, or if a larger number of long term unemployed has worsened  the
mismatch problems. Because of higher propensity to register both regarding
unemployment and vacant jobs, the increase in structural problems indicated
by the series from the employment offices may be exaggregated. The rate of
unemployment from LFSS is thus a better indicator for the pressure on the
labour market than the registered unemployment. A possible imperfect corre-
lation between unemployment and vacant jobs implies that the rate of vacan-
cies has to be taken into consideration in an analysis of the pressure on
the labour market. The change in the degree of registration may also cause
problems in using this variable.
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4, WAGE EQUATIONS FOR NORWEGIAN MANUFACTURING INDUSTRIES


To investigate the existence of hysteresis it has been common (see
 e.g. Coe (1990)) to estimate wage equations and test alternative hypo.-
 theses. The point of departure has been to start with a rather general spe-
 cification which nests alternative models of the wage formation process.


However, wages may be influenced by  a lot of factors and some apriori res-
 trictions have to be made. For a small, open economy like Norway it seems
 natural to start with the Scandinavian theory  of inflation and impose some
 restrictions using earlier experiences regarding empirical analyses of wage
 formation.


4.1. Phillips curve versus hysteresis


As presented in NOU 1988:24 (page 142) a general wage equation for
 manufacturing industries may look like:


(4.1) Lwt = c
o
 + c1/U 1 + c2 (L)Apt + c3(L)8p1 c4(08zt  st
 + cOht + c6DUM79 + c7Ant + ca (wt -  s1 - Pit -i zt -
 where lower case letters means that the variables are in natural logaritms,
 and LI 
indicates differences  of the first order.

- nominal hourly wage rates according to the national accounts,
 - the rate of unemployment in the whole economy according to the


labour force sample surveys,


P  - the official consumer price index,


pi  - price index on competing imported manufactured products according
 to the national accounts,


z. - value added per man hour according to the national accounts,


- logaritm of 1 + the pay roll tax rate,


h  - normal annual working hours according to  the national accounts,
 DUM79 - dummy-variable for the wage and income freeze in 1978 and 1979,
 n  - the number of wage earners employed in manufacturing industries


according to the national accounts.


Earlier estimations indicate that the coefficient in front of Ls is
not significantly different from -1 for manufacturing industries while
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changes in income taxes only seem to be of minor importance and are there-
 fore omitted. It is convenient to represent the effect from the rate of un-
 employment as 1/U2t_1 c3(L) and c4 (L) are distributed lags of three
 years while c2 (L) is a distributed lag of two years. As a consequence of an
 assumption of price homogeneity the restriction c2 (L) + c3(L) = 1 is tested
 in the analysis.


The equation states that growth in nominal wage rates in manu-
facturing industries depends on specific manufacturing industry  variables
such as changes in prices on competing products, productivity, employment
and normal working hours. In addition macroeconomic variables such as the
rate of unemployment, consumer prices and regulations by the central
government may affect wage formation in the manufaturing industries. The
last term in (4.1) is an error-correction term assuming that wage rates in
the long run develop according to the Scandinavian theory of inflation. In
this theory wage rates have to grow according to prices  on competing
foreign products, productivity and pay-roll taxes to maintain the compe-
titiveness. If this long term connection holds, wages, foreign prices,
productivity and pay-roll taxes are said to be cointegrated, see Engle and
Granger (1987). As may be seen from figure 4.1 
Norwegian 
manufacturing
industries have lost competitiveness during the last two decades indicating
that large doubt may be raised about the cointegrating property of the
chosen variables. DickeyFuller tests reported in appendix I 
also indicate
that wage costs relative to foreign prices and productivity (denoted import
price indicator in figure 4.1) is a non-stationary variable over the period
1965 to 1987.
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Figure 
4.1. 
Relative wage costs per unit produced and import price
 indicator for competitiveness in Norwegian manufacturing
 industries

110


1970 1975 1980 1985 1989


As pointed out by Coe 
(1990) 
alternative models of the wage for-
 mation process such as the equilibrium rate/Phillips curve model, the
 insider-outsider/hysteresis model and the real-wage bargaining model are
 nested in the general specification (4.1). 
The fundamental differences
 between the alternative models concern  the nature of the long-run equili-
 brium and the forces which move the labour market to that equilibrium. The
 coefficients which discriminate between the alternative models are those
 forfthe 
aggregate unemployment  rate (c
1 ), 
the change in manufacturing em-
 ployment (c
7) 
and the error-correction  term (c
8). 
The error-correction term
 determines if the equation is in level (c
8<0) 
or growth rate form (c
8=0).


• 
) 
The equilibrium rate/Phillips curve model is implied if the estimated
equation is in growth-rate form (c
8=0) 
and the level of unemployment
exerts a significant negative effect (c
1>0). 
In the long run unemploy-
ment equals the equilibrium rate and real wage growth is, with some
modifications, equal to growth in productivity. If the change in indu-
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stry 
employment is significant (c7>0) this will imply loops around the
 Phillips curve.

The insider-outsider/hysteresis model is implied if the estimated


ii) equation is in growth-rate form (c8=0) and changes in industry employ-
 ment have a significant effect on wage growth (c7>0) but the level of
 unemployment does not (c1=0). Like in the Phillips curve model, real
 wages grow according to productivity in the long run, but there is no
 equilibrium rate of unemployment in this model.


iii) The real-wage bargaining model is implied  if the estimated equation is
 in level form (c8<0) indicating a long-run equilibrium relationship
 between nominal wages, pay-roll taxes, foreign prices and productivi-
 ty. This model has an equilibrium with respect to the level of real
 wages, but not with respect to unemployment. If unemployment has a
 significant impact (c1>0) there is a long-run relationship between the
 level of wages and the level of unemployment. This implies a long-run
 relationship between the growth of wages and the change in unemploy-
 ment similar to the insider/outsider hysteresis  model.


The main difference between the three models is that while a nega-
tive shock in demand for labour only will have a temporary effect on wage
growth in the insider-outsider/hysteresis and the real-wage bargaining
models, there is a permanent effect in the Phillips curve model until
equilibrium is restored in the labour market with unemployment being equal
to the equilibrium rate.
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 Estimated coefficients



(1) (2) (3) (4) (5) (6) (7)


Constant  0.100  0.002 -0.0095 -0.01*) -1.29 -1.33  -2.46
 
(0.58) (0.10) (0.88) (1.46) (1.59) (3.63) 1/14_
1 0.086  0.070 0.070 0.085 0.125 0.126 0.143 (1.95) (0.56) (2.73) (8.31) (2.62) (2.75) (3.85)


811t
-
1 0.21 0.16 0.23 0.28 0.25 0.56



(0.85) (0.75) (1.28) (1.19) (1.17) (3.24)



0.10 0.15 0.16 0.18 0.09 0.10 0.12



(0.89) (2.10) (2.56) (3.08) (0.92) (1.16) (1.25)


8Pit
-
i 0.40 0.42 0.44 0.54 0.24 0.24



(2.83) (3.31) (3.75) (8.04) (1.48) (1.53)


8
Pit-2 0.16 0.17 0.17 0.28 0.16 0.17 -



(1.38) (1.60) (1.54) (1.73)


2
41 0.65 0.73 0.77 1* 0.49 0.52 0.12


8zt 0.40  
0.38 0.40 0.50 0.20 0.18 -0.09



(1.96) (2.02) (2.40) (4.40) (0.87) (0.85) (0.58)


Lat_i 0.23  
0.18 0.25 0.20 0.24 0.25 -



(0.96) (0.95) (1.73) (1.74) (1.06) (1.14)



8z
t_
2 0.32  0.32 0.35 0.30 0.23 0.25 -



(0.18) (2.57) (1.31) (1.65)


I8zt 0.95  
0.88 1* 1* 0.66 0.68 -0.09



a
t -0.54  -0.58 -0.63 -0.62 -0.67 -0.69 -0.70



(1.84) (2.19) (2.59) (2.70) (2.35) (2.58) (2.40) DUM79 -0.076 -0.074 -0.073 -0.084 -0.050 -0.049 -0.024



(3.94) (4.18) (4.39) (6.21) (2.06) (2.11) (1.27)


811t 
0.133 - - - 0.100 0.24



(0.48) (0.38) (0.97)



wt-ifst-i
-Pit- 
1-z
t_
i 0.038 - - - -0.172 -0.181 -0.372



(0.57) (1.19) (1.32) (3.32)



st-1-tt-14 _ _ _



1
3t-i
-Pit-1 - 0.142 0.145 0.256



(1.60) (1.71) (3.75)

 Statistics 


DW 2.00 1.83 1.85 2.06 2.18 2.19 1.65



SER 0.0134 0.0126 0.0119 0.0121 0.0125 0.0120 0.0137 SSR 0.0018 0.0019 0.0020 0.0024' 0.0014 0.0014 0.0024


1
) T-statistics 
in brackets.


*) 
Fixed apriori.

Estimation method: OLS, Estimation period: 
1965-1987
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The results from the estimation of the general specification (4.1)
 are presented in table '4.1, column (1). Both the coefficients regarding the
 change in employment and the error correction term are insignificant, and
 the error-correction coefficient is also of the wrong sign. By dropping
 both these variables ending up with the traditional Phillips curve as shown
 by column (2) the performance measured by the standard error of regression
 is still about the same level as in the general model. This contradicts the
 results found by Coe (1990) which indicates a significant error correction
 term in wage formation of the Norwegian manufacturing industries. The main
 reasons behind this discrepancy seem to be use of different data and fewer
 lags on prices and productivity inCoe's study.


Instead of prices on competing foreign products Coe (1990) uses an
 implicit output deflator. As the Norwegian manufacturing industries to a
 large degree seem to have shifted increased costs to higher prices the
 output price deflator has increased more than the deflator on competing
 products. Thus a simultaneity problem may affect Coe's results, and the
 derived loss in competitiveness is underestimated.


Growth in prices on foreign products and productivity in the manu-
 facturing industries show great fluctuations, and it is the long term move-
 ments which are of importance for growth in wage rates By including too
 few lags in the exogenous variables some of the dynamics is caught up in
 the error correction term and contributes wrongly to the significance of
 this term in Coe's study.


The general specification (4.1) implies that wage rates grow accor-
 ding to foreign prices, productivity and pay-roll taxes. Even in the Phil-
 lips-curve specification this seems like a.reasonable theoretical restric-
 tion when the actual rate of unemployment is equal to the equilibrium rate.


In relation (2) the sum of coefficients in front of prices (consumer prices
 and import prices together) and productivity do not deviate much from 1,
 and these homogeneity restrictions are imposed in relation (3) without
 significantly weakening the tracking performance.  As shown in appendix II


.  •  •  .  .
 relation  also passes tests for au ocorre a ion, misspecification,
 heteroskedasticity and normality in the residuals. Cusum and Chow tests in-
 dicate however some problems with parameter stability especially  in 1987.


This may be due to the effects on hourly wages of the shortening of normal
working hours that year, influencing the other coefficients catching up
short-run dynamics. The long term properties of the relation are not much
influenced.
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Because of a rather parallel development in consumer prices and
 import prices in the long run as shown by figure 4.2 the standard  devia-
 tions of the estimated coefficients in column (3) are rather large because
 of partial multicollinearity. Consumer prices are insignificant and are
 excluded in column (4). This of course increases the effect of the import
 prices, and the t-values of the coefficients are also increased without  a
 severe worsening of the tracking performance.  The 
F-observator 
F(2,14)=1.41
 indicates that (4) cannot be rejected against (3).

When consumer prices are excluded the constant term gets very small
 (in absolute value), reflecting the problems of estimating a stable value
 for this term. The constant term may be interpreted as the change in real
 wages in a situation with high unemployment and no change in productivity.


Only two years (1983 and 1984) with somewhat higher unemployment than
 normal in the period of estimation explains the problems with estimating
 the constant term. In relation (4) the constant term is fixed to -0.01 im-
 plying a reduction of real wages of 1 per cent a year when there is high
 unemployment and no growth in productivity.


Figure 4.2. Growth in the official consumer  price index and in prices on
 imported manufactured goods. Per cent


Consumption prices


Import prices  



I  1  1 I I 


1980      


1970 1975 1985 1989
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4.2. Inclusion of wedge variables


As shown by figure 4.2 the increase in consumer prices has been
 larger than the rise in import prices during the last two decades. Theories
 based on perfect competition as well as trade unions and bargaining assume
 that taxes and consumer prices influence wage formation. Because of the co-
 integrating properties of the different variables Nymoen (1989) includes a
 wedge variable of the form


(4.2) st-i  tt-i 4- Pt-  — Pit-1


in addition to the error correction term in his wage equation, where t
 denotes the logarithm of 1 - the average income tax rate. The reasons for
 including the wedge term is that real disposable income may be  of impor-
 tance for the employees. An increase in tax rates and a larger increase in
 domestic consumer prices than prices on competing products may then lead to
 a larger increase in wage rates than compatible with the Scandinavian
 theory of inflation. From appendix II it is also clear that the wedge vari-
 able is non-stationary and therefore may be a possible factor explaining
 the loss in competitiveness.


When adding the term (4.2) as an explanatory variable to the wage
 equation (4.1), both the error correction term and the wedge term turn out
 to be of correct sign, but not significant as shown by columns (5) and
 (6). A F-statistics F(5,9)=0.71 when testing (3) against (5) neither indi-
 cates that the Phillips curve specification is significantly weaker than
 the more general specification.


The long term parameters derived from column (6)  are remarkably
 similar with the results found by Nymoen (1990). The steady state solution
 from column (6) is given by


(4.3)  w - z = 0.80p + 0.20p1 + other terms


while Nymoen's steady state  solution may be written as


(4.4)  w - z = 0.79p + 0.211)1 + other terms


While both steady state solutions give about equal weight to the consumer
prices versus import prices, Nymoen's results favour the more general re-
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lation with both a wedge and an error correction term compared with a Phil-
 lips curve. Use of different data and fewer lags on prices and productivity
 in Nymoen's analysis are probably the main reasons why he like Coe rejects
 the Phillips curve.


The last point is shown in column (7) where the lags on both import
 prices and productivity are excluded. The importance of both the error cor-
 rection term and the wedge variable increases compared to (5)  and (6), but
 F(4,9)=1.63 when testing (7) against (5) indicates that neither (7) is
 significantly weaker than the general specification.


• The choice of direction therefore seems to be the main problem in
 moving from the general specification to a more parsimonious model. As an
 error-correction term catches up some part of the dynamics, this term and
 lags on the explanatory variables may turn out to be alternatives. When it
 seems difficult to discriminate empirically between  the two directions
 theorOtical background and long term properties are decisive. A problem
 with the steady state solutions (4.3) and 
(4.4) 
seems to be that a large
 weight is put on consumer prices versus import prices although manufactur-
 ing 'industries are heavily exposed to foreign competition. The Phillips
 curve specification (3) putting more weight on import prices is therefore
 more satisfactory according to the Scandinavian theory inflation.

As pointed out in Stolen (1987) an increase in wage rates and
 government regulated prices will  in the long run lead to an increase in the
 consumer prices by more than one half the increase in wages. This means
 that there is,a rather strong simultaniety  in wages and prices for the
 whole economy in- the long run and use of the wedge term as an independent
 explanatory factor in the wage equation may be doubtful.


It then. seems reasonable to conclude that the pressure in the
labour market has been an important factor behind the loss in competitive-
ness for the Norwegian manufacturing industries the last two decades. It is
however difficult to reject an hypothesis that an increase in the wedge
variables has been of some importance. As shown by figure 4.3 both the pay
-roll tax rate and the income tax rate increased up to 1973 but have been
almost constant since then. The increase in the wedge after 1973 is there-
fore mainly due to a stronger growth in consumer prices than prices on im-
ported competing products.
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Figure 4.3. Average pay roll tax rate for manufacturing industries and
 average income tax rate for a single average wage earner in
 manufacturing with standard tax deductions. Per cent of income


4.3. Further tests of hysteresis 


To elucidate the question of hysteresis further, alternative ways
 of including the rate of unemployment has been suggested. Based on the
 argument of loss of human capital among the long-term unemployed discussed
 in chapter 2, it has been suggested that the change in unemployment may be
 a better explanatory factor for the development of real wages rather than
 the level of unemployment.


In relation (7) shown in table 4.2 a distributed lag of changes in
the rate of unemployment is included in a traditional Phillips-curve speci-
fication with homogeneity restrictions, no effects from consumer prices and
the constant term fixed to -0.01. The changes in unemployment in periods
t-1 and t-2 only seem to be of minor relevance, while the change in the
present period is not significant. The coefficient for the level of unem-
ployment is about the same as in relation (4), in table 4.1, and the track-
ing performance is only modestly improved by including  changes in unemploy-
ment.
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