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1. Introduction

In the 1980s, when most European countries
were experiencing high unemployment levels of
about 10 per cent, the Finnish unemployment
rate stayed at the modest level of 5 per cent. In
1991–1993 unemployment rose almost 15 per-
centage points, from 4 to 19 per cent. Since
1992 only the Spanish unemployment rate has
exceeded that of Finland. How can this extraor-
dinary Finnish experience be explained?
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In this study we examine wage formation in Finland. One distinctive feature of
the study is the long investigation period that spans the thirty-five-year period
from 1961 to 1994, and thus includes the turbulent years of the early 1990s. The
results imply that productivity growth is the main determinant of wage growth. In
addition, real wage growth is affected by unemployment, union power, replace-
ment rate, import prices and various taxes. One conclusion of this study is that
all previous results – as well as those reported in this paper – how different taxes
influence real labour costs in the long-run must be treated with considerable care.
Although our results reject the idea that all taxes are borne by labour in the long
run, we cannot be sure that the opposite is true. It is, however, tempting to argue
that in a world of imperfectly functioning markets and imprecise information
various taxes lead to higher labour costs and, consequently, that the structure of
taxation matters to wages and thus to unemployment at least at the medium term.
(JEL: J60)

We will tackle this question by estimating an
empirical labour market model that can be used
to explain unemployment. We adopt the theo-
retical framework that is based on the well-
known model of Layard and Nickell (1986) and
Layard, Nickell and Jackman (1991). In this
framework both the labour and product markets
are characterised by imperfect competition. In
this paper we focus on wage formation. The
other side of the labour market, that is, the de-
mand for labour and price setting is analysed
in Kiander’s (1999) paper. Unemployment in
turn is focused on in our joint paper (Kiander
and Pehkonen 1999).

This study has a number of distinctive fea-
tures that should be noted. First, the investiga-
tion period analysed in this study is longer than
in previous empirical analyses. It covers the
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knowledged. I also thank Tuomas Pekkarinen for excellent
research assistance.



Finnish Economic Papers 2/99 – J. Pehkonen

83

thirty-five-year period from 1961 to 1994, and
thus includes the turbulent years of the early
1990s. Second, we employ certain empirical
proxies that have not been used in previous
analyses. Third, we compare the trade union
wage equation to a number of alternative mod-
el specifications, including simple Phillips
curve specifications. Fourth, we lay special
emphasis on model specification, in particular,
the stability of the estimated parameters is ex-
amined by recursive estimation methods.

The remainder of the paper is organised as
follows. Section 2 consists of two distinct parts.
The first part (2.1) outlines the main institution-
al features of wage formation in Finland. The
second part (2.2) presents the theoretical mod-
el to be used in the empirical analysis. The em-
pirical results of the study are reported in Sec-
tion 3. Section 4 concludes.

2. Practice and Theory

2.1 Wage Formation: Institutional
Background1

The Finnish labour market set-up is charac-
terised by a number of distinctive features. First
of all, wage and salary earners are highly or-
ganised. The growth in unionisation has been
rapid. In 1960, the unionisation rate in Finland
was about 30 per cent, whereas by 1990 it had
already reached about 80 per cent. This level is
extremely high by international standards. The
coverage of the wage agreements negotiated
between the representatives of unions and firms
is even higher: on average wage agreements
cover more than 95 per cent of a firm’s em-
ployees. The extent to which employers are or-
ganised is also high. Private firms and public
authorities that are members of the four major
central organisations (two in the private sector
and two in the public sector) employ about 1,4
million workers of a total of 2,1 million.

Second, the system of negotiating wages and
salaries and other terms of employment is high-
ly centralised, although the bargaining proce-

dure between the labour market organisations
is not covered by statutory regulations. In dis-
cussion of centralised wage-setting systems in
which economywide employer and labour mar-
ket organisations bargain over wages, the Nor-
dic countries, including Finland, are often re-
ferred to as prototypes. This is hardly surpris-
ing since in Finland, for example, the co-ordi-
nation of collective wage agreements by the
Central Organisation of Finnish Trade Unions
(SAK) and the Finnish Employers’ Confedera-
tion (STK) took off soon after the Second
World War.

Third, the government is usually heavily in-
volved in collective bargaining. It is not unu-
sual for such bargaining to be linked with the
government’s fiscal and monetary policies as
well as agricultural policies. The so-called in-
comes’ policy period began in 1968 when the
government and labour market organisations
agreed on an extensive stabilisation programme
after the Finnish markka was devalued in 1967.
During the period 1967–1996 there were only
four years when contracts were concluded at the
industry level without a central agreement.

Fourth, actual wages are determined by a
three-step process, i.e. the procedure can be
characterised as multi-layered. In the first phase
the central employees’ and employers’ organi-
sations agree on a settlement that lays down the
general guidelines for wages over the next one
or two years. General pay rises have often been
specified in a mixed form, e.g. Y amount of
money or at least Z per cent. In the second
phase, the central agreements are negotiated at
industry level. The agreement reached by the
central organisations is not binding before it has
been approved at the industry level so that, for
example, strikes are legal until the industry-spe-
cific contract is signed.2 As far as the timing of
negotiations is concerned, the wage bargaining
process is synchronised, new agreements com-
ing into effect normally either at the end of the
first or at the beginning of the second quarter

1 For a further discussion and sources, see e.g. Tyrväi-
nen (1989), Santamäki-Vuori and Parviainen (1997) and
Pehkonen and Santamäki-Vuori (1997).

2 Individual unions do occasionally withdraw from the
centralised agreement to achieve a better agreement at in-
dustry level. To prevent unwarranted changes in the rela-
tive wage structure, however, an earnings’ development
guarantee is included in the agreements in a number of
wage rounds.
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of the settlement year. Thus, the implementa-
tion of the agreement leads to simultaneous na-
tionwide changes in wages.

Finally, local negotiations are entered into
concerning the implementation of the industry
level agreement. So-called wage drift is gener-
ated at this level. It is closely related to the de-
mand for labour. As shown in Figure 1, in
1970–95, wage drift accounted on average for
about 30 per cent of the total increase in earn-
ings.3 The average annual increase in centrally

agreed nominal wages was about 6 per cent and
wage drift about 2.5 per cent. In the period
1991–1995, nominal earnings increased by only
3.5 per cent on average, the contribution of
wage drift to that increase being about 1 per
cent per annum.

2.2 Wage Formation: Theory

Recent work on trade union behaviour has
focused on three alternative models. According
to the first model – generally termed the mo-
nopoly union model – wages are determined by
a process where the trade union maximises its
objective function given the demand curve for
its members’ labour. This traditional view of the
economics of trade union has its roots in Dun-
lop (1944). The second is the efficient bargain-
ing model where the firm and the union nego-
tiate over both wages and employment. This
approach is usually associated with the early
work of Leontief (1946), later popularised by
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3 For example in the paper industry, where local plants
are relatively large, issues concerning working conditions
and piecework pay are negotiated almost continuously at
plant level between the firm and the local union, irrespec-
tive of the fact that the industry level agreement is in force.
In fact, the collective agreement for the paper industry
states that “if there are essential changes in the conditions
according to which wages have been agreed upon, new
wages will be negotiated locally.” In practice, the reasons
for higher wage claims may be relatively unimportant and
can be made on miscellaneous grounds (see Tyrväinen
1995a for further discussion).

Figure 1. Wage increases 1969–1996, contract wages and wage drift
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McDonald and Solow (1981). The third ap-
proach that blends some of the features of the
efficient bargaining model as well as the mo-
nopoly union model is that of Nickell and An-
drews (1983). This so-called right-to-manage
model assumes that both firm and union bargain
over wages but it is the firm that decides the
level of employment.

In Finland unions do not unilaterally set the
prevailing wages: wages are bargained over,
whereas employment is not. Consequently, the
right-to-manage specification provides a natu-
ral starting point for the empirical analysis.4

The conceptual model leading to the wage-
setting schedule is based on bargaining between
the trade union and the firm. In this framework
all the variables that enter the union’s objective
function and the firm’s profit function (includ-
ing the production function and product market
demand) affect the wage equation. Since the
derivation of the theoretical wage equation in
the right-to-manage bargaining framework is
well documented, we do not derive a formal
model here but we refer to Layard et al. (1991),
Oswald (1985), inter alia. We write the nomi-
nal wage equation in the following general
form:

(1) W = f (U, Z)

where W is the nominal wage, U refers to a sit-
uation in the labour market, and Z stands for a
vector that affects wages at the given level of
(un)employment.

The bargaining model indicates that the var-
iables determining the probabilities of ending
up in various labour market states, i.e. unem-
ployment or participation in a labour market
programme, should affect the wage outcome.
These probabilities are usually measured by the
aggregate open unemployment rate U and by
the number of participants in various pro-
grammes divided by the stock of employment
or labour force.5 Higher unemployment de-

creases wage pressures, whereas higher partic-
ipation rate to labour marker programmes is
likely to rise wages; see, e.g., Calmfors (1994)
for further discussion. Since no data exist for
the latter variable for the 1960s and 1970s, we
will use only the first variable in the empirical
analysis.

Similarly, the wage equation should be af-
fected by the level of compensations received
in these states, i.e. unemployment benefits and
compensations received in the labour market
programmes. Both variables affect wages posi-
tively. As above, only the former will be used
in the empirical analysis. Furthermore, we will
deflate it by the market wage, i.e. we use the
average replacement rate as the explanatory
variable. This variable is labelled B/W. A higher
B/W ratio implies higher wages demands.

The wedge between the real product wage,
that determines employment, and the real con-
sumption wage, that determines the utility of an
employed worker, enters the wage equation. To
allow for different impacts, we include the
wedge term in the wage equation in a separated
form. The specification thus includes the aver-
age income tax rate ta, the payroll tax rate ts,
the producer price Pp and the consumer price Pc.
The consumer price term can be further ex-
pressed as a weighted sum of domestic prices
(Pp plus sales taxes tv) and foreign import prices
Pm. We expect that nominal wage claims are in-
creasing with the income tax rate and price
wedge and decreasing with the payroll tax rate.6

The relative bargaining power between the
negotiating parties also affects the wage out-
come. A more powerful union will push for
higher real wages. We will proxy the union’s
bargaining strength by union density, measured
by recorded membership M (minus self-em-
ployed) divided by labour force L. Since the
union’s valuations of wage increases relative to
losses in employment depend on the degree of
income tax progressivity, we include the mar-

4 It should be emphasised that the analysis of wage drift
lies beyond of the scope of this paper. We simply assume
that wage drift process follows the same process than the
negotiated wage.

5 Data on short-term and long-term unemployment rates
are available only from 1981 onwards. In fact Machin and

Manning (1997) argue that there is not usually enough var-
iation in the data to identify separately the effects of the
duration structure and the dynamics of unemployment in
wage curves.

6 See, e.g., Nickell and Layard (1997) and Honkapohja,
Koskela and Uusitalo (1999) for a discussion of the effects
of taxes on wages.
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ginal tax rate in the wage equation. This varia-
ble is labelled tm. The sign of this variable is
an empirical question.7

Upward trends in the capital-labour ratio and
technological efficiency tend to enhance labour
productivity. Increases in labour productivity
increase the demand for labour at a given real
wage. This, in turn, affects the real wage aspi-
rations of the union. One commonly imposed
assumption is that wages grow at the same pace
as labour productivity. In this case wage- and
price-setting schedules are affected symmetri-
cally and unemployment does not depend on
productivity growth, at least not in the long run.
We will capture a trend in labour productivity
by augmenting the wage equation by a capital
to labour ratio variable, denoted by K/L.

Since changes in annual working hours affect
the dependent variable (the average wage is cal-
culated by dividing the sum of wages and sala-
ries by the number of hours worked), we will
also include a measure of average hours Ha to
the set of explanatory variables; see Tyrväinen
(1995a) for similar analysis. If this variable en-
ters the wage equation with a coefficient less
than one, shorter normal working hours induce
a cut in total earnings.

There are three seldom used variables that we
will try in the wage equation. First, following
the example of Oswald (1996), we include a
home ownership variable, HO, in the wage
equation. The inclusion can be justified by its
impact on labour mobility and non-wage in-
come. Oswald argues that an increase in the
proportion of owner-occupied homes reduces
labour mobility as well as increases the reser-
vation wage thus causing wage pressures at the
given level of employment. The second rarely
used variable is the real interest rate R. The var-
iable enters the wage equation through two
routes. On the one hand, higher interest rates
reduce operating profits. At a given bargaining
power between the negotiating parties, this ex-
erts a downward pressure on wages. On the
other hand higher interest rates induce a shift

from the demand for capital to the demand for
labour. The total impact of this latter factor on
wages is, however, unclear since it depends on
the relative size of output and substitution ef-
fects. For instance, the effect is zero if the pro-
duction function is Cobb-Douglas with the unit
elasticity of substitution between capital and
labour; see, e.g., Koskela et al. (1998).

The third variable we will use attempts to
capture the increased uncertainty in the labour
market. Here we follow the seniority model of
trade union behaviour where wages are set by
the incumbent workers of firms, i.e. the in-
siders. The model suggests that wage claims de-
pend on how secure the position of these in-
siders is. Since the employment prospects of in-
cumbent workers became less secure in the
course of the 1990s, this suggests moderation
in wage claims. We will proxy uncertainty in
the labour market by variance in the unemploy-
ment rate VarU.8

3. Data and empirical results

We analyse wage formation by using quarter-
ly data on the Finnish economy. The sample
covers the period from 1961.1 to 1994.4. The
main source for the data is the BOF4 (the Bank
of Finland). The Data Appendix lists the varia-
bles.

We begin by reviewing the results of the sim-
ple and augmented Phillips curve models. Two
representative equations are given below9

(2) ∆ln (W)t = constant + 0.75 ∆ln(P)t–1

– 0.03 ln(U)t

R2 = 0.78, DW = 0.51

(3) ∆ln (W)t = constant + 0.80 ∆ln(P)t–1

– 0.04 ln(U)t – 0.07(lnW – lnP – K/L)t–1 ;

R2 = 0.79 DW = 0.76

where W is the average hourly wage, P is the
consumer price index, U is the unemployment
rate and K/L is the productivity proxy. Both

7 See, however, e.g., Tyrväinen (1995a) and Koskela and
Vilmunen (1996) who show that the nominal wage claims
decrease with the marginal tax rate in popular trade union
models.

8 The uncertainty interpretation can also be given to the
real interest rate variable.

9 See Appendix 1 for the other results.
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model specifications explain the data with rea-
sonable accuracy. On average the fit is close to
80 per cent. Other features of the models are,
however, less appealing. In addition to the first-
order autocorrelation, the models fail to pass a
number of conventional specification tests. The
estimated parameters are, however, generally
robust in time. As expected, an increase in un-
employment reduces nominal wage growth in
the short-term. A one percentage point increase
in the unemployment rate reduces the nominal
wage growth by about 0.4 per cent per annum.10

The long-run results are less precise. In one
specification the long-run equilibrium con-
straint is statistically insignificant; see Appen-
dix 1. In specifications where the error-correc-
tion term enters the equation with a statistical-
ly significant and correctly signed estimate, the
estimate is, however, close to zero. This indi-
cates that either there is no long-run relation-
ship between the variables or the adjustment
process towards equilibrium is extremely slow.

The empirical results for the wage equation
based on the trade union behaviour are report-
ed in Table 1, which depicts the results of the
static equations. The corresponding dynamic
specifications are reported in Appendix 2. In
both cases the estimation method is OLS and
the dependent variable is the average hourly
wage.11 In the dynamic specifications the mod-
elling strategy is general to specific; see Hen-
dry (1995).

A long-run specification that omits a number
of the discussed variables (real interest rate R,
average working time Ha and home ownership
HO, among others) appears to form a cointe-
grated relation. The results based on the DW
and ADF tests are clear-cut: the specifications
shown in columns 1 and 2 have stationary er-
ror processes. Furthermore, the signs of the co-
efficients of all the variables correspond to our
a priori expectations. Consequently, the esti-
mated stationary vectors can be interpreted as
wage equations, that is, the first stage of the em-

pirical identification of the estimated model is
accomplished.

These basic specifications are, however, sen-
sitive with respect to the formulation according
to which the unemployment rate variable is
measured; cf. columns 1 and 2. The magnitudes
of the coefficients for the tax variables (ts , ta,
ta–tm) in particular vary considerably, depend-
ing on whether the aggregate unemployment
rate enters the equation in log form or not. Fur-
thermore, recursive estimations indicate that
certain parameters are not stable. These results
suggest that it is not easy or straightforward to
estimate a wage equation that can be used for
policy analysis. As we will see later, the prob-
lems encountered reflect, at least partly, the rise
in unemployment in the early 1990s, and they

Table 1. The static model; the dependent variable is ln(W),
the estimation period is 1961.1–1994.4

Model/
variable (1) (2) (3) (4)

constant –7.83 –8.12 –8.20 –8.43

ln(Pc) 1.12 1.08 1.03 1.02

ln(K/L) 0.79 1.03 1.04 1.10

ln(M/L) 0.30 0.22 0.08 0.08

ln(B/W) 0.10 0.07 0.05 0.06

ln(Pm/Pp) –0.12 –0.10 –0.16 –0.12

ln(Pc/Pp) 0.07 0.02 –0.04 –0.09

ln(1+ts) –1.21 –1.12 –0.59 –0.86

ln(1–ta) –0.66 –0.29 –0.41 –0.42

ln(ta–tm) 0.51 –0.10 –0.24 –

U –0.010 – – –

ln(U) – –0.066 –0.06 –0.06

var(U) – – –0.0002 –

ln(Ha) – – –0.93 –0.90

ln(1+R) – – –0.03 –

ln(HO) – – –0.01 –

Diagnostics
R2 0.99 0.99 0.99 0.99
SEE% 0.159 0.159 0.126 0.130
DW 1.23 1.10 1.25 1.16
AR(1–5) F(5,118) 10.4** 15.2** 6.28** 8.47**
Normality Chi(2) 4.89 3.72 0.51 0.11
ARCH 4 F(4,115) 2.29 3.30 0.70 2.27
Xi*2 F(20,104) 1.09 1.41 0.97 1.62
Reset F(1,124) 12.9** 0.00 0.24 0.34

10 Using elasticity estimate –0.04 and assuming that U
is 10%.

11 Since the static modelling forms only a basis for the
dynamic analysis, we use the OLS instead of the IV meth-
ods and do not report the t-values (that are biased due to
autocorrelation).
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can be eliminated by including additional ex-
planatory variables in the wage equation.12

We proceeded by augmenting the wage equa-
tion with the variables discussed in the main
text; see columns 3 and 4. The basic properties
of the static wage equation are enhanced in both
cases. In particular, the individual parameter
estimates appear to be relatively stable across
specifications as well as in time. This latter re-
sult is notable and it implies the static (time in-
variant) nature of the centralised wage bargain-
ing system with respect to turbulent changes
experienced in the economy as whole.13

The results confirm that productivity growth
is the driving force of the real wage growth. The
results suggest that there is a one-to-one rela-
tion between wages and productivity, measured
by the capital-to-labour ratio (K/L). This result
is in line with previous findings; see Pehkonen
1991 for a survey. The proxy for union power,
the unionisation rate (M/L), enters the specifi-
cations with a positive coefficient. This result
is in line with Tyrväinen (1994), who reports a
coefficient of the same magnitude. The contri-
bution of the replacement rate variable to wages
(B/W) is clear, and the results imply that a
10 percent increase in the replacement rate
(from 50 to 55 per cent) increases the real wage
less than one per cent in the long-run. As above,
this result does not differ from the results ob-
tained in previous studies.

The role of the import price variable (Pm/Pp)
also accords with previous findings. A rise in
import prices relative to producer prices results
in a fall in wages. The coefficient for the varia-
ble varies between –0.10 and –0.16. The vari-
able proxying average working hours (Ha) ob-
tains a coefficient that is less than unity in ab-
solute value. This indicates that total earnings
do not decline proportionally when there is a
decrease in average working hours.

The proxy measuring uncertainty in the la-
bour market (varU) shows up in the equation,
indicating that the wage claims fall when the
labour market becomes more volatile. The esti-

mate is, however, poorly determined and the
variable can be omitted without changes in the
general properties of the equation. The same
remark applies to the real interest rate variable
(R) and tax progressivity index (ta–tm). The
latter variable enters the static wage equation
with an unexpected sign. The results thus refute
the claim that a higher marginal tax rate mod-
erates wage claims. This finding is not, how-
ever, robust since the estimate is unstable in
time.14

The contribution of the home ownership var-
iable to the wage equation is similarly modest
and it can be dropped from the equation. This
is not a surprise since the variable was con-
structed from only a few observations by inten-
sive interpolation. In fact the proxy mimics a
polynominal trend, showing a steady increase
in the 1970s and 1980s and a reverse in the
trend in the 1990s.

The OECD Jobs Study (1994) advocates the
reduction of non-wage labour costs by reduc-
ing taxes on labour. Since labour taxes apply
only to labour income, whereas consumption
taxes apply to all income, a switch from the
former to the latter raises the reward for work-
ing relative to not working resulting in a reduc-
tion in unemployment. Although these kind of
incentive effects may be rather small in prac-
tice (see Jackman et al. 1996), the structure of
taxation is important if different taxes (payroll,
income or consumption taxes) have different
impacts on labour costs.

Consequently, the tax variables warrant spe-
cial focus. We rewrite the equation in the form
of real product wage (W(1+ts)/Pp) and test
whether the individual coefficients for tax var-
iables can be constrained to zero, in which case
taxes are borne by labour because they do not
result in a change in real labour costs. If the tax
variables differ from zero, we test whether they
are of equal magnitude. This latter hypothesis,
if not rejected, implies that gains can be made
by restructuring taxation.15

The results indicate that not all taxes are
shifted onto labour, i.e. to lower real consump-

12 Another possibility is to allow for a polynomial struc-
ture for the unemployment rate.

13 The only variable that shows instability is the margin-
al tax rate. The results of the recursive estimation are avail-
able from the author on request.

14 The progressivity measure ln(t
a
–t

m
) is a proxy of Mus-

grave’s index (1–t
m
)/(1–t

a
).

15 Provided that tax bases are equal.
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tion wages in the long run. In the case of pay-
roll taxes the shift is 70–80 per cent onto labour
and 20–30 per cent onto higher labour costs.
For income taxes the shift is about 60 onto la-
bour and 40 onto higher labour costs. Although
the results are consistent with previous empiri-
cal finding (see Appendix 3 for the summary of
the recent results) they are only tentative. In any
case they provide a benchmark for an evalua-
tion of the causes of the rise in unemployment.
For example, increases in the payroll and aver-
age tax rates of about 10 and 15 percentage
points, respectively, in the last 35 years, imply
a four-percentage-point increase in the unem-
ployment rate over this period.16

As far as the price wedge is concerned, the
results imply that changes in the Pc/Pp ratio are
shifted almost totally onto higher labour costs.
Since the variable is untrended in the long run,
these changes have – in the absence of any hys-
teresis effects – only a temporary effect on la-
bour costs and thus on unemployment.

As far as the dynamic specifications of the
long-run specifications 3 and 4 are concerned,
the results are satisfactory and they confirm the
findings of the static specifications; see Appen-
dix 2. As noted earlier, there are no signs that
the long-run equilibrium constraint is misspec-
ified (for example the unemployment rate vari-
able does not enter the dynamic error-correction
specification). The error-correction term enters
the model with a correctly signed and statisti-
cally significant parameter. The coefficient im-
plies that about one-third of the disequilibrium
in wages is corrected within a year. All the
short-run wage-change responses are consistent
with our a priori beliefs. In particular, we can
impose dynamic homogeneity, that is, we can
use the dynamic model to explain growth in real
wages.17

Finally, we examine the robustness of these
results by estimating an unrestricted dynamic
wage equation with real labour costs ∆W(1+ts)/
Pp as the dependent variable. In this case we
estimated both the short-run and long-run dy-
namics at the same time. The modelling ap-
proach yielded the following wage equation18

(4) ∆ln [W(1+ts)/Pp]t = constant
+ 0.53∆ln[W(1+ts)/Pp]t–1 – 0.005∆ln(U)t

+ 0.35 ∆ln(1+R)t – 0.70∆ln(1–ta)t

– 0.03ln(U)t–4 + 0.09ln(M/L)t

– 0.03ln(Pm/Pp)t–4 – 0.16ln(Ha)t–4

+ 0.30ln(Pc/Pp)t–4 – 0.10ln(1–ta)t–4

– 0.27[ln(W(1+ts)/Pp))– ln(K/L)]t–4

R2 = 0.88; SEE = 0.011; DW = 1.69;
AR F(5,108) = 1.25; ARCH F(4,105)
= 0.20; RESET F(1,112) = 0.65;
NORMALITY Chi(2) = 1.21.

The predictions of the estimated real wage
equation are consistent with our earlier finding
based on the nominal wage equation. In the
short-run real labour costs are affected by
changes in unemployment, the real interest rate
and income taxes. Furthermore, there is consid-
erable inertia in labour costs. In the long run
real labour costs are driven by unemployment,
productivity, working hours, union power, the
price wedge and income taxes. The impact of
income taxes on labour costs remains at the
same level as in the static nominal wage equa-
tion. Contrary to the previous results, payroll
taxes do not appear to affect labour costs at all.
Consequently, although the results lend certain
support to the view that different taxes have
different effects on wages, we hesitate to con-
clude that the structure of taxation matters to
wages and, consequently, to unemployment.
This interpretation is supported by a model
where we combine the payroll tax and income
tax variables together. In this formulation (4)
becomes

16 These increases have contributed to about 8 per cent
rise in real labour costs. The unemployment effect is based
on the estimate that the elasticity of labour demand with
respect to real labour costs has, on average, been about
0.5; see Kiander (1999). Honkapohja et al. (1999) reports
similar results from the firm-level panel data.

17 The dynamic models include two dummy variables that
present the stabilization periods of the late 19960s and ear-
ly 1990s.  Both dummies can be omitted without noticeble
changes in the other properties of the specifications.

18 All the reported coefficients are statistically significant
at least at the five per cent of significance and the basic
tests show no signs of misspecification.
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(4’) ∆ln [W(1+ts)/Pp]t = constant + ...
+ 0.50∆ln[(1+ts)/(1–ta)]t–1

+ 0.10ln[(1+ts)/(1–ta)]t–2 – 0.20∆ln(ta–tm)t

+ 0.35ln(Pc/Pp)t–4 – 0.37[ln(W(1+ts)Pp))
– ln(K/LF)] t–4

R2 = 0.86; SEE = 0.012; DW = 1.89;
AR F (5,108) = 0.59 ; ARCH F (4,105)
= 0.48; RESET F(1,112) = 4.08*;
NORMALITY Chi(2) = 3.79.

Although the statistical properties of model
(4) are better than those of (4´), the differences
are not substantial. In any case both results sug-
gest that taxes affect real labour costs and that
this impact is considerably stronger in the short
run than in the long run.19

4. Conclusions

In this study we examined wage formation in
Finland. One distinctive feature of the study
was the long investigation period that covered
the thirty-five year time-span from 1961 to
1994, thus including the turbulent years of the
early 1990s. Furthermore, we employed certain
empirical proxies that have not been used in
previous analyses and laid special emphasis on
the specification of the model.

Our results indicated that the simple Phillips
curve models do not provide an adequate pres-
entation of the data, although these models
clearly established the basic negative relation-
ship between unemployment and the wage
growth (or the level of real wages in the long
run). The models based on the trade union
theory provided a better characterisation of the
data, both in terms of the empirical adequacy
of the model and the insight into the determi-
nants of wage formation.

The results imply that productivity growth is
the main determinant of wage growth. In addi-
tion, real wage growth is affected by unemploy-
ment, union power, the replacement rate, import
prices and various taxes. In this respect the re-

sults are in line with the findings of certain ear-
lier studies.

One contribution of the study is to highlight
the problems involved in estimating of a wage
equation that would have clear implications for
policy-makers. Let’s take the tax effects, since
they attract considerable interest, as an exam-
ple. One conclusion of this study is that all pre-
vious results – as well as those reported in this
paper – on how different taxes influence real
labour costs in the long-run must be treated
with considerable care. Although our results
reject the idea that all taxes are borne by labour
in the long run, we cannot be sure that the op-
posite is true. It is, however, tempting to argue
that in a world of imperfectly functioning mar-
kets and imprecise information various taxes
lead to higher labour costs and that the struc-
ture of taxation matters to wages and thus to
unemployment at least in the medium term.
Whether this outcome provides any guidance to
policy-makers is questionable, since our study
cannot provide robust estimates of the likely
size of the short and long-run impacts of indi-
vidual taxes.
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Data Appendix

The main data source is Bank of Finland
(BOF4).

W = average hourly wage; total wage sum (YW) di-
vided by total hours (LH). BOF4.

K/L = trend productivity; measured by capital to labour
ratio (KFCG + ...+ KF4 / LFS). Moving average.
BOF4.

Pc = consumer price index (CPI). BOF4.
Pp = producer price index (PGDPF), BOF4.
U = aggregate unemployment rate (LUS/LFS). BOF4.
B/W = average replacement rate. Author’s estimate.
H/E = estimate of average working time; (LH/LE) Mov-

ing average. BOF4.
M/L = union density; recorded membership divided by

labour force minus self-employed. Statistical
Yearbook.

Pm/Pp = relative import prices (PMG/PGDPF) BOF4.
R = real lending rate. BOF4.
H0 = share of rented accommodation Author’s esti-

mate.
ts = payroll tax rate; (SOCC/YW). BOF4.
ta = average tax rate (ATAX). BOF4.
ta–tm = tax progressivity index (ATAX – marginal tax

rate MTAX). BOF4
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Appendix 1. Phillips-curve models, the dependent variable is ln (W) and the stimation period is
1961.1–1994.4

Specification A B C A1 B1 C1

Constant 0,1 0,07 0,07 0,29 –0,09 –0,08
((16,6) (14,1) (13,1) (1,29) (2,91) (1,77)

∆ ln (P)–1 0,83 0,75 0,74 0,80 0,77 0,80
(14,9) (16,5) (15,7) (11,4) (17,8) (16,2)

ln (U) –0,042 –0,026 –0,023 –0,044 –0,039 –0,034
(13,6) (10,4) (8,83) (11,6) (9,89) (8,12)

ln(W-P-K/L)–1 – – – 0,03 –0,07 –0,04
(0,83) (4,33) (3,19)

R2 0,78 0,77 0,74 0,78 0,79 0,76
DW 0,51 0,71 0,83 0,51 0,76 0,88
AR,1–5 35,3** 19,8** 21,9** 33,7** 17,7** 19,7**
ARCH 17,4** 6,56** 3,87** 17,8** 5,87** 4,19**
NORM 3,44 3,33 1,43 3,47 3,91 1,46
RESET 1,80 0,58 3,68** 2,98 0,00 0,22

Notes: In the specifications A and A1, the wage variable is the average hourly wage; in the specifications B and B1, it is
the level of earnings index, whole economy; in the specifications C and C1, it is the level of earnings index, manufac-
turing.

Appendix 2. Dynamic trade union models; the
dependent variable is ∆ln(W) and the estima-
tion period is 1963.1–1994.4

Variable (1) (2)

constant 00.032 00.007
(4.72) (1.76)

∆ ln(W)t–1 0.46 0.61
(8.62) (12.9)00

∆ Ln(Pc)t 0.32 0.35
(4.72) (6.33)

∆ ln(1–ta)t –0.510 –0.570
(5.87) (6.10)

∆ ln(1+ts)t–2 –0.640 –0.190
(3.55) (1.05)

∆ ln(M/L)t 0.23 –
(3.97)

∆ ln(K/L)t – 0.27
(3.75)

∆92–93 –0.040 –0.041
(5.71) (5.75)

∆68–70 –0.013 –0.006
(2.58) (1.32)

∆ ln(U)t –0.020 –0.010
(4.54) (2.65)

ECt–4 –0.290 –0.340
(4.18) (4.55)

Diagnostics
R2 0.95 00.942
SEE% 000.1223 000.1329
AR(1–5) F(5,118) 1.54 1.67
Normality Chi(2) 5.05 1.29
ARCH 4 F(4,115) 1.13 05.56*
Xi*2 F(20,104) 1.17 0.80
Reset F(1,124) 0.95 0.03
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Appendix 3. Real labour costs and taxes; review of recent results

Study Payroll taxes Average Price wedge Marginal income
income taxes (icl. sales taxes) taxes

This study (97)0 0.0– 0.3 0.4 0.9 – 1.0 –0.2 (short-run)
Tyrväinen (92)1 0.7 0.5 0.7 –
Tyrväinen (92)2 0.1– 0.6 0.3–0.4 0.8 –
Tyrväinen (95a)1 0.7 0.7 0.7 –0.3
Tyrväinen (95b) 0.5 0.5 0.5 –0.5
Holm et al. (94)2 0.6 0.4 0.6 –
Holm and Somervuori (96)2 0.5 0.5 0.5 –
Honkapohja et al. (99) 0.8 0.5 – –
Pehkonen (90)0 0.3 0.0 0.9 –
Eriksson et al. (90)0 0.0 1.0 0.9 0.3

Notes: 0) aggregate; 1) private sector; 2) manufacturing.


