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Three scenarios

Wages in Finland have risen faster than 

the euro area average during Economic 

and Monetary Union, ie since 1999. 

Finland’s stronger labour productivity 

growth relative to the euro area average 

has, however, maintained the interna-

tional price competitiveness of Finnish 

output.1 The overall performance of the 

Finnish economy in recent years has in 

fact been fairly good, and the 

employment situation has improved. 

Macroeconomic trends in the coming 

years will be significantly affected by 

what happens on the labour market, 

but wage increases will in turn depend 

on expected developments in the macro-

economic environment.

We provide below three scenarios 

illustrating interrelations between wage 

increases and macroeconomic develop-

ments in Finland. The baseline scenario, 

used as a benchmark, sees the economic 

outlook as being broadly in line with 

recent years’ actual and predicted devel-

opments. The baseline scenario does 

not, however, necessarily represent the 

forecast presented in this Bank of 

Finland Bulletin. The first two scenarios 

envisage growth in wage and salary 

earnings about one percentage point 

higher than the baseline in 2008 and 

2009. In the third scenario, wage and 

salary earnings growth does not 

respond to a deceleration in labour 

productivity growth.

These alternative scenarios do not 

assume changes in the macroeconomic 

1  See Box ‘Wages in Finland risen faster than euro area 
average’, Bank of Finland Bulletin 1/2007, p. 57–58.

environment. The world economy and 

Finland’s export markets, commodity 

prices, exchange rates and interest rates 

are assumed to evolve as set out in the 

baseline scenario.

The first two alternative scenarios 

diverge from each other with respect to 

what causes stronger-than-baseline 

earnings performance. Of the two, the 

first presents a situation where the rate 

of increase in nominal wages is faster 

than the baseline rate because of a 

change in the internal dynamics of the 

labour market: the degree of 

competition in the labour market 

diminishes, ie workers’ pricing power 

increases.

The second scenario starts from 

the premise that there will be a 

favourable change in technological 

progress. This leads to a short period 

with a higher rate of labour produc-

tivity growth than suggested by the 

baseline scenario, enabling a temporary 

upturn in nominal wage increases. 

Given the different determinants of 

higher earnings performance in these 

two alternative scenarios, it is not 

surprising that macroeconomic devel-

opments as reflected in the scenarios 

are also highly divergent in both the 

short and the longer term.

The third scenario illustrates a 

situation where labour productivity 

growth is assumed to decelerate but the 

rate of increase in nominal wages to 

remain in line with the baseline 

scenario, because the labour market is 

presumed to become simultaneously 

less competitive.
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The Aino model

Our scenarios were produced using the 

Bank of Finland’s Aino model.2 The 

macroeconomic model systematically 

describes economic agents’ behaviour in 

the economy. The key features of the 

model are consistent with modern macro -

economic theory. Households make 

their decisions concerning consumption 

and labour supply according to their 

preferences. In doing so, they take into 

account the effects of their current 

behaviour on their future prospects. 

Similarly, firms seek to achieve as high 

profits as possible. The model allows 

for rigidities related to price and 

nominal wage adjustments. Capital 

stock adjustment is also sluggish.

A systematic description of economic 

agents’ behaviour and economic 

adjustment mechanisms provides a 

particularly useful tool for making 

alternative scenarios of macroeconomic 

developments. Typically, in the absence 

of macroeconomic models, only 

qualitative assessments of alternative 

developments could be undertaken.

The Aino model presupposes 

imperfect competition in the labour 

market, meaning that workers can 

influence the determination of their 

nominal wages. Likewise, competition 

in the product market is imperfect and 

producers have pricing power with 

respect to their products. The more 

competition there is in the market, the 

lower the price and the larger the 

output volume will be. Similarly, the 

2  For a more detailed discussion of the Aino model 
and its features, see Juha Kilponen, Antti Ripatti and 
Jouko Vilmunen, ‘Aino: the Bank of Finland’s new 
dynamic general equilibrium model of the Finnish 
economy’, Bank of Finland Bulletin 3/2004.

degree of competition in the labour 

market determines the price of labour 

and employment.

When the Aino model is used to 

make alternative scenarios of wage 

developments, a well-defined reason for 

alternative wage developments must be 

indicated. In the model all markets 

clear, and wages are one of the prices 

that bring markets to equilibrium. The 

same question must be addressed in any 

serious discussion on the current 

economic situation: macroeconomic 

performance related to alternative wage 

developments is naturally affected by 

factors driving changes in the rate of 

increase in wages. Therefore, we 

provide below scenarios with different 

factors underlying wage developments 

that differ from the baseline scenario.

Weaker competition in the labour 
market

The first alternative scenario assumes a 

permanent strong growth in workers’ 

pricing power in the labour market in 

the last quarter of 2007 (Table 1). This 

triggers a temporary acceleration in the 

rate of increase in nominal wages, as 

the economy adapts to its new, less 

competitive equilibrium. Owing to the 

presence of nominal wage rigidities, 

wages do not immediately converge to 

the new equilibrium. Weaker 

competition is taken into account in the 

scenario so that nominal wage and 

salary earnings increase in 2008 and 

2009 by about one percentage point 

more than in the baseline scenario. 

Thereafter, the rate of change in 

nominal wages will be consistent with 

the baseline rate of change.
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Weaker competition in the labour 

market leads to both higher nominal 

and real wages and lower employment. 

A higher rate of increase in nominal 

wages means a faster-than-baseline rise 

in costs for employers, causing larger 

upward pressures on prices. While firms 

pass cost increases gradually on to 

product prices, inflation picks up 

temporarily. Employment and output 

remain permanently lower than in the 

baseline scenario.

The rate of increase in the index of 

real wage and salary earnings 

accelerates less than that of nominal 

wage and salary earnings, as inflation 

also picks up temporarily. Real wages 

rise in two years to a level about 1.5% 

higher than the baseline. In the long 

run, however, the increase in real wage 

and salary earnings will be only 0.4% 

more than in the baseline scenario, as 

the capital stock gradually decreases 

and adjusts permanently to weakening 

employment.

Consumer demand reacts to the 

expected future deterioration of output 

and consumption opportunities. Behind 

the more subdued consumption lies the 

fact that, although real wage and salary 

earnings remain higher than in the 

baseline scenario, real aggregate wages 

gradually decline because of weaker 

employment to a level lower than the 

baseline projection. The model views 

consumers as being forward-looking, 

with their consumption expenditure 

depending on expected rather than 

actual income.3 Investment growth will 

also slacken, as capital stock adjusts to 

the new, lower output equilibrium.

Foreign trade reactions are rather 

limited. Export demand will be affected 

by price competitiveness, which is set to 

weaken with a time lag, in line with the 

higher rate of increase in wages. Wage 

and salary earnings growth will have a 

3  If some households were assumed to be subject to 
liquidity constraints, private consumption growth 
would accelerate slightly, but only in the short term.

Table 1.

Alternative scenario: Permanent weakening in labour market competition

  2007 2008 2009 2010 Level, deviation 
      from baseline, %
      Long term

Annual change, deviation from baseline, % points     
GDP 0.0 -0.3 -0.4 -0.1 -1.3
Imports 0.0 0.0 0.2 0.1 0.0
Exports 0.0 -0.2 -0.3 -0.1 -0.6
Private consumption -0.1 -0.2 -0.1 -0.1 -1.4
Private sector investment -0.1 -0.7 -0.5 -0.1 -1.3
Private consumption deflator 0.0 0.2 0.4 0.1 
Index of wage and salary earnings 0.1 1.0 1.0 0.1 
Index of real wage and salary earnings 0.0 0.8 0.6 0.0 0.4
Number of employed, 1,000 persons -1 -16 -30 -32 
Number of employed -0.1 -0.6 -0.5 -0.1 -1.3
Average labour productivity 0.0 0.3 0.2 0.0 0.0
General government debt, % of GDP (level deviation) 0.0 0.3 0.8 1.1 

Source: Bank of Finland calculations.     
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dampening effect on imports, both 

because of lower domestic demand and 

via exports. The Finnish export sector 

uses a relatively high level of imported 

raw materials and intermediate 

products in its output. However, price 

increases in domestic output relative to 

foreign output cause consumer 

spending to shift towards imported 

items. These divergent factors cancel 

each other out in this scenario.

Employment will weaken by about 

30,000 persons in three years compared 

with the baseline scenario. This is due 

to higher real wages, which reduce 

labour demand and future output. 

Labour productivity growth increases 

temporarily, as employment weakens 

more than output. Capital stock 

adjustment is sluggish, causing an initial 

growth in the capital stock per person 

employed, thereby improving labour 

productivity.

A higher rate of increase in 

nominal wages has a negative impact 

on the balance of the public sector. In 

the short term, general government debt 

to GDP will grow compared with the 

baseline scenario, as the stronger rate of 

increase in nominal wages also 

augments public sector wage costs, and 

weaker employment requires higher 

income transfers to households. In the 

Aino model, unexpected additional 

expenditure in the public sector impairs 

the sector’s budget balance, as the fiscal 

policy rule regulating the relationship 

between tax rates and public debt is 

very stiff in the sense that taxation 

tightens only after a fairly long time lag. 

In the long run, however, the rule 

returns the debt to GDP ratio back to 

its original level by gradually tightening 

taxation.

Changes in labour market 

competition have no permanent effects 

on the growth rates of key economic 

variables, only on their levels. Once the 

economy has adjusted to a new 

equilibrium, demand and supply 

components start expanding at the 

same pace as in the baseline scenario. 

Weaker competition, however, leads to 

permanent baseline deviations of 

different sizes. GDP, private 

consumption and private sector 

investment are a good 1% lower than 

the baseline figures. Lower price 

competitiveness will also constrain 

exports in the long term. In the new, 

less competitive equilibrium, the capital 

stock is smaller than in the baseline 

scenario, thereby gradually 

undermining real wage developments 

but nevertheless leaving long-term real 

earnings 0.4% higher than the baseline 

projection. The Aino model foresees no 

impact from labour or product market 

competition on the long-term rate of 

growth in labour productivity, so that 

labour productivity returns to its 

baseline rate in the long term. This also 

means an equal weakening of 

employment and GDP.

Higher labour productivity growth

In the second alternative scenario, 

labour-augmenting technological 

change is assumed to increase 

temporarily and cause a permanent 

improvement in the level of labour 

productivity in the last quarter of 2007 

(Table 2). The rate of productivity 

growth picks up temporarily compared 



Bank of Finland Bulletin 2007 • 3 91 

with the baseline scenario. The produc-

tivity hike from the baseline is timed 

and scheduled so as to allow for an 

increase in nominal wages in both 2008 

and 2009 that is about one percentage 

point higher than in the baseline 

scenario.

Unit labour costs will contract 

slightly at the initial stage, as wage 

adjustment is more sluggish than 

productivity growth because of nominal 

rigidities. For the same reason, a slow 

decrease in productivity growth back to 

the baseline rate will raise unit labour 

costs in 2009. As firms take account of 

future cost increases in their pricing, 

inflation will pick up slightly as early as 

2008. An immediate strong boost in 

consumer spending will also add to 

inflationary pressures in the short term.

Accelerating inflation causes real 

wages to grow more slowly than 

nominal wages. Higher real wages 

nevertheless mean that labour demand 

and employment growth do not 

markedly increase relative to the 

baseline scenario.

Workers’ permanently growing 

real wages will be reflected in stronger 

consumer spending. Enhanced labour 

productivity also increases future 

spending opportunities. Households 

adjust their spending behaviour 

immediately, and private consumption 

growth increases by more than one 

percentage point in 2008. Immediate 

reactions from investment are also 

fairly strong, and capital stock adjusts 

to be consistent with the new higher 

output equilibrium.

Improved productivity contributes 

positively to the general government 

budgetary position. Public sector wage 

costs rise, but higher tax revenue from 

earned income and consumption offset 

the impact of cost increases.

In the long run, the level of labour 

productivity will be permanently better 

than in the baseline scenario. The level 

improvement in productivity will not 

Table 2.

Alternative scenario: Advances in technological development

  2007 2008 2009 2010 Level, deviation 
      from baseline, %
      Long term

Annual change, deviation from baseline, % points     
GDP 0.3 1.2 -0.2 -0.1 2.0
Imports 0.4 1.9 0.3 0.0 2.0
Exports 0.3 1.3 -0.1 0.0 2.0
Private consumption 0.4 1.3 -0.1 0.0 2.0
Private sector investment 0.5 2.1 -0.3 -0.1 2.0
Private consumption deflator 0.0 0.3 0.4 0.0 
Index of wage and salary earnings 0.0 0.9 0.9 0.1 
Index of real wage and salary earnings 0.0 0.6 0.5 0.1 2.0
Number of employed, 1,000 persons 4 9 -3 -5 
Number of employed 0.2 0.2 -0.5 -0.1 0.0
Average labour productivity 0.2 1.0 0.3 0.0 2.0
General government debt, % of GDP (level deviation) -0.2 -0.7 -0.5 -0.3 

Source: Bank of Finland calculations.     
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affect relative prices in the economy in 

the long term. GDP, consumption, 

investment, foreign trade and real 

wages are all – along with labour 

productivity – 2% higher than in the 

baseline scenario. Productivity has no 

impact on employment in the long run, 

as real wage developments reflect long-

term productivity growth.

Weaker labour productivity growth 
and less labour market competition

The third alternative scenario examines 

a situation where the rate of growth in 

labour productivity slows temporarily 

and labour market competition abates 

at the same time (Table 3).� This 

scenario combines the effects of the first 

two scenarios but assumes a produc-

tivity change of opposite direction. The 

�  In the literature, these phenomena are referred to as 
real wage resistance. The historical reference often 
used is the productivity growth slowdown of the 
1970s, which was only identified later and accepted in 
wage formation, and is claimed to have weakened 
employment particularly in Europe.

purpose is to present a situation in 

which a labour productivity growth 

slow down – as compared with the 

baseline scenario – following a decline 

in technological development would 

require a fall in the rate of increase in 

nominal wages of about one percentage 

point in 2008 and 2009 while the rate 

of increase in wage and salary earnings 

nevertheless remains consistent with the 

baseline scenario. The assumed reason 

for this is a simultaneous change in the 

functioning of the labour market so 

that the degree of competition 

diminishes.�

From the perspective of economic 

activity, this scenario reflects a bad 

option, as it excludes one of the 

economy’s key channels of adjustment 

to negative productivity shocks, ie a 

downward adjustment of wages. 

�  The decline in the degree of competition is 
estimated so that the rate of increase in earnings 
remains unchanged from the baseline scenario. The 
degree of competition falls slightly less than in the 
first alternative scenario.

Table 3.

Alternative scenario: Deceleration in technological development and permanent weakening  
in labour market competition

	 	 2007	 2008	 2009	 2010	 Level,	deviation	
	 	 	 	 	 	 from	baseline,	%
	 	 	 	 	 	 Long	term

Annual	change,	deviation	from	baseline,	%	points     
GDP -0.4 -1.5 -0.1 -0.1 -3.2
Imports -0.4 -1.9 -0.2 0.0 -2.0
Exports -0.3 -1.5 -0.2 -0.1 -2.5
Private consumption -0.5 -1.5 0.0 0.0 -3.3
Private sector investment -0.6 -2.7 -0.1 0.0 -3.2
Private consumption deflator 0.0 -0.1 0.0 0.1 
Index of wage and salary earnings 0.0 0.0 0.0 0.0 
Index of real wage and salary earnings 0.0 0.1 0.0 -0.1 -1.7
Number of employed, 1,000 persons -5 -23 -24 -24 
Number of employed -0.2 -0.7 0.0 0.0 -1.3
Average labour productivity -0.2 -0.8 -0.1 -0.1 -2.0
General government debt, % of GDP (level deviation) 0.2 1.0 1.2 1.4 

Source: Bank of Finland calculations.     
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Compared with a mere negative produc-

tivity shock, the decline in GDP growth 

is slightly stronger still.6 Employment 

weakens faster than in the case of a mere 

productivity shock, as real wages remain 

unchanged from the baseline.

Lower demand reduces price 

pressures, whereas weaker labour 

market competition increases firms’ 

costs, thereby giving rise to upward 

pressure on prices. In this scenario, these 

divergent effects cancel each other out.

In the long term, the economy will 

contract relative to the baseline scenario 

by more than in the case of a mere 

negative productivity shock. 

Employment will weaken in relative 

terms by less than GDP, as changes in 

labour productivity have no long-term 

employment effects. Workers’ real 

wages will decrease compared with the 

baseline scenario, but less than in the 

case of a mere decline in productivity.

What do the simulations reveal?

The first two alternative scenarios show 

that the macroeconomic effects of a 

pick-up in the rate of increase in wages 

significantly depend, in both the short 

and the long term, on the factors 

underlying such acceleration. If the 

reason is the determination of wages in 

the labour market in a manner different 

from earlier practices, the effects of an 

increase in wage and salary earnings 

growth on the economy will be clearly 

negative. Both output and employment 

will undergo permanent deterioration. 

An increase in the wage and salary 

6  The repercussions of a negative productivity shock 
are of similar size as in the above case of a positive 
productivity shock, but in the opposite direction.

earnings index that is one percentage 

point higher than in the baseline 

scenario and lasts for two years will 

reduce the number of employed by 

30,000 persons over the same period. 

In contrast, higher wage and salary 

earnings growth following stronger 

productivity performance will increase 

output and raise real wages in both the 

short and the long term. The third 

scenario indicates that real economy 

losses in terms of output and 

employment as a result of a weakening 

in labour productivity will be greater if 

there is no equivalent decline in the rate 

of increase in wages.
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