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Abstract ― This paper aims at empirically estimating the demand effects of 
changes in functional income distribution for Austria. Based on a Post-Kaleckian 
macro model, this paper estimates the effects of a change in the wage share on the 
main demand aggregates. The results for the behavioral functions for consumption, 
investment, prices, exports and imports are compared with the specifications of the 
WIFO macro model and the IHS macro model. A reduction in the wage share has a 
restrictive effect on domestic demand as consumption decreases more strongly than 
investment increases. Because of the strong effects on net exports the overall effects 
of a decrease in the wage share are expansionary. However the latter effect 
operates only as far as the fall in the wage share increases competitiveness. As 
wage shares were also falling in Austria’s main trading partners, the effect seems 
to have been neutralized. 
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1 Introduction 

The wage share has fallen substantially in Austria over the past 25 years (Figure 1). While the 

causes for this fall have recently been subject to debate,1 there has been comparatively little 

research its effects. In particular there is no analysis of its effects on aggregate demand. A 

priori one would expect a rise in the wage share to have a positive effect on consumption, a 

negative effect on investment expenditures and a negative effect on net exports (because 

given the level of productivity an increase in the wage share implies a loss in international 

competitiveness). However, most of today’s macro economic theory does not attribute much 

significance to functional income distribution in the formation of aggregate demand, as a look 

into intermediate or advanced macroeconomic textbooks (Blanchard 2006, Mankiw 2006, 

Romer 2006) will readily confirm. This is also reflected in the most widely used 

macroeconomic models for Austria, the WIFO model (Baumgartner, Breuss and Kaniovski 

2004) and the IHS model (Hofer and Kunst 2005). Both do not include the wage share 

explicitly. However, both include the unit labor costs as influencing prices and net exports.  

 

 

 

 

 

 

 

 

 
                                                 
1 Marterbauer and Walterskirchen (2003) investigate the Austrian case and highlight the role of unemployment. 

IMF (2007), and OECD (2007), investigate the effects of globalization, Breuss (2007) explicitly includes the 

effects of Eastern Enlargement.  



 

 

Figure 1:  Adjusted wage share in Austria and the Euro area 
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The neglect of income distribution in today’s macroeconomics is in contrast to a long-

standing tradition in economics that has given income distribution a prominent role in demand 

formation. Most of classical economics was centered around the distribution of income 

between landowners, capitalists and workers (Ricardo 1951, Marx 1976). In the postwar era 

Post Keynesian economists (Robinson 1956, 1962, Kalecki 1954, 1971, Kaldor 1956, 1957) 

have highlighted the role of income distribution. In these models functional income 

distribution would affect demand even in a closed economy setting as wage incomes typically 

are associated with higher marginal propensities to consume than capital incomes and 

investment is, to some part, financed out of retained earnings. 
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In this paper the question what the effects of a change in the wage share on aggregate 

demand is, will be investigated empirically for Austria based on a Post-Kaleckian macro 
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model. The model estimated is a version of the Bhaduri and Marglin (1990) model which 

allows for wage-led as well as for profit-led demand regimes according to the relative size of 

the consumption differential, the sensitivity of investment to profits and the sensitivity of net 

exports to unit labor costs.  

 While the theoretical model is Post-Keynesian, our estimation strategy is pragmatic. 

Each behavioural function is estimated in a form that ensures comparability with the 

respective specifications in the WIFO macro model and the IHS model; the key difference 

being that measures of functional income distribution are included. In doing so, we hope to 

demonstrate the plausibility of our results, but also to prepare the ground for a fruitful 

discussion between Post Keynesian and ‘mainstream’ economics.2 Thus our specifications 

can be seen as extensions rather than criticisms of these models. 

The paper is structured as follows. Section 2 presents the theoretical background and the 

Post-Kaleckian model, on which the empirical estimations are based. Section 3 summarizes 

the empirical literature on these models. Section 4 presents the econometric results for the 

effect of changes in functional income distribution on private consumption, private 

investment and net exports. Section 5 summarizes the key findings and discusses policy 

conclusions. 

 

2 Theoretical background: wage-led und profit-led demand regimes 

This section will present the macroeconomic model that forms the basis for the empirical 

analysis of the effects of changes in functional income distribution on aggregate demand. The 

 
2 A discussion of what ‘mainstream’ economics is beyond the scope of this paper. As the most widely used 

macro models for Austria, the WIFO model and the IHS model by definition qualify as mainstream. Both are 

short run models with a Keynesian flavour which, on a theoretical level, is why the behavioural equations 

estimated are comparable, if different in detail, with our Post-Kaleckian model. New Keynesian macro models 

that use long run restrictions extensively, like the OeNB model (Fenz and Spitzer 2005), would be much more 

difficult to compare to our model. 



model allows for wage-led as well as profit-led demand regimes and is similar in spirit to 

Bhaduri and Marglin (1990). While in the classical Kaleckian model (for a closed economy) 

an increase in the wage share will always lead to an increase in demand (Kalecki 1954, 

Rowthorn 1989, Blecker 1999), this is not necessarily the case here because there is a positive 

effect of profits on investment that has been highlighted by classical economics (Ricardo 

1951, Marx 1976) and the recent literature on the role of internal finance because of 

imperfections on the credit market (Fazzari and Mott 1986, Hubbard 1998). The question 

whether the positive effect of wages on consumption or the negative effect of profits on 

investment is larger, becomes an empirical one. In an open economy additional negative 

effects will operate through net exports (Blecker 1989, 1999, 2002). 

Aggregate demand (Y) is the sum of consumption (C), investment (I), net exports (NX) 

and government expenditure (G). All variables are in real terms. In a general formulation, 

consumption, investment and net exports are written as functions of income (Y), the wage 

share (Ω), and some other control variables (summarized as z). These latter are assumed to be 

independent of output and distribution. Government expenditures are considered a function of 

output only. Aggregate demand then is: 

 

),(),,(),,(),( GNXI zYGzPYNXzYIYCY ++Ω+Ω=     (1)  

and          (2) ),( PzfP Ω=

 

This model is rather general in that it can be reduced to a standard Keynesian short-run 

model (e.g Blanchard 2006) if ∂C/∂Ω and ∂I/∂Ω are assumed to be zero. For example the 

WIFO and the IHS models do not include effects of income distribution on consumption and 

 4
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investment.3 Only in the net exports function does income distribution usually play a role, 

albeit in an indirect way. Typically export and import functions include a price term and 

prices are thought to depend (among other things) on unit labor costs. Unit labor costs are by 

definition related to the wage share.  

The inclusion of income distribution shall briefly be motivated. In the consumption 

function the basic assertion is that wage incomes and profit incomes are associated with 

different propensities to consume. The Kaleckian assumption is that the marginal propensity 

to save is higher for capital incomes than for wage income; consumption is therefore expected 

to increase when the wage share rises. Standard investment functions depend on output and 

the real interest rate or some other measure of the cost of capital. In addition to that, 

investment in our model is expected to decrease when the wage share rises because future 

profits may be expected to fall. In classical economics it was a straightforward assumption 

that the capital accumulation was a positive function of the rate of profit. Consequently 

investment ought to be a function of profits. Today it is often argued that retained earnings are 

a privileged source of finance and may thus influence investment expenditures. This had 

already been highlighted by Kalecki (1954) and been rediscovered in the 1980s by 

mainstream economists (Stiglitz and Weiss 1981).  

Net exports are a negative function of domestic demand, a positive function of foreign 

demand, and will depend negatively on domestic prices. Domestic prices in turn depend on 

unit labour costs (ULC) and import prices. This is the structure in our model as well as the 

WIFO model and the IHS model. It is important to note that this structure implies that net 

exports depend (among other things) on (changes in) the wage share. As the price equation 

indicates the marginal effect of a change in ULC on prices, expressing the relation between 

 
3 In the case of consumption one may argue that there is an indirect effect because a redistribution from, say, 

profits to wages will affect disposable income as part of profits are retained and thus do not enter disposable 

income. 



real unit labor costs and prices is only a matter of re-parameterization.4 As real unit labor 

costs are by definition related to the wage share, domestic prices are thus a function of the 

wage share (as in equation 2).5  

Government expenditures can react to income distribution; however this is ignored in our 

analysis, which focuses on the private sector. A serious treatment of the public sector is 

beyond the scope of this paper.  

The model only covers the goods market. Typically the goods market is complemented by 

a distribution function (Marglin and Bhaduri 1990) that describes the effects of changes in 

economic activity on income distribution. However, the focus of this paper is on the demand 

effects and the wage share (Ω)6 is taken as exogenous. Thus feedbacks, for example, from 

growth on income distribution via lower unemployment and a better bargaining position of 

labour are ignored at this stage. It is therefore a partial model of a basic private open economy 

type. Because of our focus on the effect of changes in the functional income distribution, the 

effects of fiscal policy are excluded from the analysis.  

 

Differentiating Y with respect to Ω and collecting terms gives 
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4 Assume a price equation of the form lnP=f(lnULC, zP). Real unit labor costs (RULC) defined as ULC/P and are 

identical to the wage share; thus lnΩ = lnULC – lnP. Then ePRULC =  ePULC/(1-ePULC), where  ePRULC is the 

elasticity of prices with respect to RULC and ePULC is the elasticity of prices with respect to RULC. 
5 In the OECD data set that is used for the empirical analysis, ULC are defined as nominal output divided by real 

productivity. Real unit labor costs are definded as nominal labor unit costs divided by the GDP deflator. 

Therefore, in this definition, real unit labor costs are identical to the wage share. 
6 Functional income distribution and its measure, the wage share, are used synonymously throughout this paper. 
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The term 1/(1-h1) in equation 3 is a standard multiplier and has to be positive for stability. 

The sign of the total derivative therefore depends on the sign of the numerator. h2 is the sum 

of the partial derivatives of the components of demand with respect to income distribution. 

This sum is private excess demand, that is, the change in demand caused by a change in 

income distribution given a certain level of income. It is impossible to sign h2 a priori, since 

we hypothesize that ∂C/∂Ω>0, ∂I/∂Ω<0, and ∂NX/∂Ω<0. The sum of these effects can 

therefore only be determined empirically. Determining the sign of private excess demand is 

therefore the focus of the empirical estimations in this study. 

The total effect of the increase in the wage share on aggregate depends on the relative size 

of the reactions of the components of GDP, namely consumption, investment and net exports 

to changes in income distribution. If it is positive (∂Y*/∂Ω>0), the demand regime is called 

wage-led. If the effect is negative (∂Y*/∂Ω<0), it is called profit-led. 

Given that Austria is a small open economy, one would expect net exports to play a major 

role in empirically determining the overall outcome. However, it is important to distinguish 

between the domestic sector of the economy and the open economy for policy reasons as well 

as for theoretical ones. For economic policy it is important to realize that while individual 

countries can increase demand by increasing exports, the world as a whole of course cannot. 

Therefore with respect to the empirical investigation, what is at stake is whether private 

excess demand in the domestic sector is wage-led or profit-led. The domestic sector is defined 

with respect to consumption and investment only, assuming that the net export position does 

not change (as would be the result if wages were to change simultaneously in all countries). If 

consumption reacts more sensitively to an increase in the wage share than investment, 

domestic demand will be wage-led. 
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3 Related literature 

The Bhaduri and Marglin (1990) model is a flexible Post-Kaleckian macro model that is 

widely used in modern Post Keynesian economics.7 It differs from the classical Kaleckian 

model as it allows for wage-led as well as profit-led demand regimes. The question whether 

the positive effect of an increase in the wage share on consumption outweighs the negative 

effect on investment and on net exports becomes an empirical one. It has thus inspired 

empirical literature, which will briefly be surveyed here. As none of this empirical literature 

(with one exception) refers Austria, some papers on Austria that have a different theoretical 

background are also covered. 

The empirical tests of the Bharduri-Marglin models can be grouped into two estimation 

strategies. The first group of papers tries to estimate the full model, that is, a goods market 

equilibrium relation and a distribution function. Stockhammer and Onaran (2004) estimate a 

structural VAR model consisting of the variables capital accumulation, capacity utilization, 

profit share, unemployment rate and labour productivity growth for the USA, UK and France. 

The goods market is modelled by a model based on Marglin and Bhaduri (1990). From the 

empirical investigation it is concluded that unemployment is determined by the goods market, 

and that the impact of income distribution on demand and employment is very weak. Onaran 

and Stockhammer (2005) employ a similar model for Turkey and Korea. The advantage of the 

systems approach is that the interaction between the variables can be incorporated. The 

disadvantage of the VAR is that it is difficult to identify effects of individual variables.  

The second group of papers focuses on the goods market and estimates consumption, 

investment and net export equations. This is also the approach pursued in this paper. The first 

paper along these lines was Bowles and Boyer (1995). While the paper has become a seminal 

reference point for later research, the econometric methods employed are not up-to-date. In 

 
7 Kaleckian economics is considered one of the main streams within Post Keynesian economics. 
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particular, they fail to discuss the time series properties of the economic variables and ignore 

the issue of unit roots. As a consequence, they do not apply difference or error correction 

models that form the core of modern time series econometrics. Hein and Ochsen (2003) focus 

on the interest rate as exogenous variable and estimate savings and investment 

econometrically and try to characterise the accumulation regimes of France, Germany, the 

USA and the UK. Naastepad and Storm (2006/2007) estimate a similar model for eight OECD 

countries. The estimated model is strictly derived from the theoretical one. Consequently the 

estimated equations are typically in ratio form, which are not the ones favoured by modern 

time series econometrics. Compared to our findings, their effects on consumption and 

investment are high, but those on net exports are small.  

Our approach is similar in spirit to Bowles and Boyer (1995) but uses modern econometric 

techniques and seeks comparability with standard behavioral equations. A similar approach 

has been taken by Ederer and Stockhammer (2007) for France and by Stockhammer, Onaran 

and Ederer (2007) for the Euro area. Hein and Vogel (2007), building on Ederer and 

Stockhammer (2007) estimate a similar model for Austria, France, Germany, the Netherlands, 

UK and the USA, but offer a much simpler treatment of international trade. 

Other than Hein and Vogel (2007) no estimations of the Bhaduri-Marglin model are 

available for Austria. Hein and Vogel offer no detailed discussion of the Austrian case. The 

differences and similarities will be discussed below. Marterbauer et al. (2006) is related to the 

behavioural assumption of the Post-Keynesian consumption function without sharing its 

theoretical basis. They calculate different consumption propensities according to income 

groups for Austria. The lowest income third has a long-run marginal propensity to consume of 

0.8, whereas for the highest third they get 1.2. 

Throughout the empirical section comparisons will be made to the WIFO model of the 

(Baumgartner, Breuss and Kaniovski 2004) and the IHS model (Hofer and Kunst 2005). 

These are the two best established macro-econometric models for the Austrian economy and 
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are used for short to medium run simulations. Both are similar in structure and complexity 

(consisting of some 30 behavioural and roughly the same number of identities). While we use 

these models for comparisons of individual behavioural equations, they have been built as full 

macroeconometric models without necessarily optimizing the fit of an individual equation. 

However, the equations can still serve as a reference point in checking the plausibility of our 

results.  

 

4 Empirical results 

The model is estimated by means of separate single equations for consumption, investment, 

exports and imports. As far as possible, the specifications where chosen as to be consistent 

with the macroeconomic models for Austria of WIFO and IHS and augmented for a 

distributional variable. The econometric specifications are following the standard practice in 

modern econometric modelling. Thus, error correction models (ECM) are estimated whenever 

feasible. When the results were unsatisfactory and/or there was no indication of cointegration, 

an unrestricted autoregressive distributed lag model (ADL) was estimated. ADL models are 

general in that various specifications can be written as restrictions on an ADL model. In all 

cases where ECM specifications did not work, the ADL suggested that a difference model 

should be applied. 

All data is taken from the OECD Economic Outlook database (downloaded in 2006). The 

sample is 1960-2005. C, I, X, M, Y, W and R are real consumption expenditures, investment 

expenditures, exports, imports, GDP, wages and profits respectively. Wages and profits were 

deflated with the GDP deflator. In the OECD database, the wage share and real unit labor 

costs are identical by definition. Variable definitions can be found in the Appendix (Table 

A.1). Unit root tests8 suggest that all these variables are integrated of order one (I (1)). Thus, 

 
8 The results of the unit root tests are reported in the Appendix (Table A.2). 



 11

ECM, ADL or difference specifications are applicable. WIFO and IHS are using annual data 

of the national accounts published by Statistik Austria. The results of our estimations 

therefore may therefore differ from the WIFO and IHS estimations because of the database. 

However this difference should be minor. 

There is a major qualification of the results to be reported. Functional income distribution 

is assumed to be exogenous which obviously is not the case. Demand will affect functional 

income distribution in at least two ways. First, mark-ups typically vary pro-cyclically (e.g. if 

mark-ups are set on normal unit labour costs). Second, unemployment will typically (though 

usually with a time lag) have a negative affect on the wage share. Endogenizing income 

distribution nevertheless would require a different modelling strategy such as the structural 

VAR approach by Stockhammer and Onaran (2004). 

 

4.1 Consumption 

Consumption usually is estimated as a function of income. In order to include a distributional 

variable in the consumption function, we apply two different strategies. First, income is 

separated into wage income and profit income. When estimated separately, the difference 

between the marginal propensities to consume out of wages and profits gives the effect of a 

change in functional income distribution. Second, the wage share (Ω) is directly included as 

explanatory variable. 

In our estimations the GDP of the private sector stands for income. In standard 

macroeconomic models like the WIFO and the IHS model, disposable income is used as 

explanatory variable. As tax cannot be assigened to wage and profit incomes, functional 

income distribution cannot be calculated on the basis of disposable income. In our estimations 

therefore we use GDP of the private sector as income. 
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Table 1 reports the results of the estimations. The ADF test rejected cointegration at the 

10% level, which is rather surprising because consumption functions usually are modelled as 

ECM.9 The test results however are close to the critical values, thus we also estimate the two 

functions as ECMs. For econometric reasons all variables in the equations are in logarithmic 

form.10 The relevant coefficients of both estimations are meaningful and statistically 

significant. 

 

Table 1: Regression results for the consumption function 

Dependent variable: Δln C   Dependent variable: Δln C   
Variable Coeff. Prob. Variable Coeff. Prob.
c 1.97 0.01 c 0.23 0.04
Δln W 0.47 0.00 Δln Ω 0.06 0.67
Δln R 0.25 0.00 Δln Y 0.67 0.00
ln C (-1) -0.36 0.01 ln C (-1) -0.33 0.01
ln W (-1) 0.23 0.01 ln Ω (-1) 0.10 0.08
ln R (-1) 0.10 0.02 ln Y (-1) 0.30 0.01
Adj. R² 0.64   Adj. R² 0.66  
DW stat. 2.04   DW stat. 1.97   
      
Elasticities:      
eCW 0.64   eCΩ 0.29  
eCR 0.27         
eCY 0.91   eCY 0.91   
Marginal effects (at sample means): 
∂C/∂W 0.74      
∂C/∂R 0.44         
∂(C/Y)/∂Ω 0.30   ∂(C/Y)/∂Ω 0.33   
Notes: eCW, eCR, eCY, eCΩ are the elasticities of consumption with regard to wages, profits, income and the wage 

share, respectively. ∂C/∂W, ∂C/∂R, ∂(C/Y)/∂Ω are marginal effects of consumption in response to changes of 

wages, profits and the wage share, respectively. The effect of a change in the wage share is calculated as the 

percentage increase of consumption relative to total GDP. All marginal effects are calculated at the mean of the 

sample. 

 

In the first equation, the long-run elasticities for wage and profit income are 0.64 and 0.27, 

respectively. Due to the use of logarithms, these are elasticities and have to be converted into 

                                                 
9 Both the WIFO and the IHS are applying an ECM for the consumption function. 
10 Economic variables that are supposed to grow exponentially have to be used in logarithmic form in order to 

get stationary. See e.g. Stewart (2005: 742ff) for further discussion. 
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marginal effects by multiplying with the share of consumption in wages and profits, 

respectively. This yields marginal propensities to consume of 0.74 (for wage income) and 

0.44 for profit income. The difference of these two values (0.30) is the effect of a change in 

functional income distribution on consumption. A redistribution of income of 1 percentage 

point (of GDP) from profits to wages would in the average induce additional consumption 

expenditures of 0.30% of GDP. 

As the function is estimated in logarithmic form, the sum of the wage and profit income 

elasticity is the total income elasticity of consumption. Its value is 0.91 which is close to 1, 

the value assumed by the permanent income hypothesis. For the second equation, the long-run 

marginal effect of a change in income distribution is 0.33 and the long-run income elasticity 

of consumption expenditures is 0.91, which are almost exactly the same values as obtained 

through the first estimation strategy. Both the first estimation, where income distribution was 

included by separating income into wage and profit income, and the second, where we 

directly applied a distributional variable yield (almost) the same results. 

In the WIFO macroeconomic model, the only explanatory variable is the disposable 

income of households. The IHS model is estimating consumption of durables, non-durables 

and services separately, all of them with disposable income as explanatory variable.11 The 

income elasticity estimated by the WIFO is 1.12, which is slightly above our value. The IHS 

reports income elasticities between 0.70 and 1.54, depending on the type of consumption. 

Thus, the comparison of our income elasticities with the WIFO and the IHS models indicate 

that our estimation results are very plausible. Hein und Vogel (2007) get an effect of a rise of 

the wage share on consumption of -0.24% of GDP. This value is also very close to our results. 

However, they apply an estimation equation in differences. The results therefore are not 

directly comparable. 

 
11 The equation for durables additionally contains the long-term real interest rate as explaining variable. 



 14

                                                

Our estimation results imply that a change in functional income distribution is clearly 

affecting consumption expenditures. Adding a distributional variable to standard consumption 

functions is therefore providing additional information about macroeconomic consumption 

behaviour. 

 

4.2 Investment 

Investment usually is modelled as a function of output (Y) and the long-term real interest rate 

or some other measure of capital cost. In our model, profits are included as explanatory 

variable in the equation (see section 2). As the coefficient on profits gives the effect of profits 

holding total income constant, this coefficient represents the effect of a redistribution of 

income on investment. The explanatory variables thus are GDP, profits and the long-term real 

interest rate. First, the investment function was estimated as an ECM without a restriction. For 

the second equation, the long-run coefficient of output on investment was restricted to one. A 

similar restriction in the investment function is used in the WIFO model. It implies that in the 

long-run the investment share in output is stable. 

Table 2 reports the results of the two estimations. For both equations the estimated long-

run coefficients are very similar. The coefficients on the interest rate are statistically 

insignificant both in the short and the long run. In the first equation, the long-run coefficient 

on profits is also statistically insignificant. Applying the restriction in the second equation 

turns the coefficient significant.12

 
12In the estimations of the IHS the interest rate is also not statistically significant. The WIFO is using a variable 

for capital cost, which is calculated from the inflation rate of capital goods, the nominal interest rate and a 

depreciation rate. Additionally, a factor for the Austrian tax system was included. The capital cost however only 

have a short-run effect. Unfortunately no information is given about the statistically significance of this variable. 

Similarly, Wesche (2000: 18) concludes from a study with firm-level data that “the traditional interest-rate 

channel is negligible for Austrian enterprises ”. 
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The long-run elasticity of investment with respect to the wage share is 0.15 for the first 

estimation and 0.30 for the second. These results correspond to a marginal effect of the wage 

share on investment of -0.08 and -0.15 (at sample means). A redistribution of income of 1 

percentage point (of GDP) from profits to wages would therefore reduce investment 

expenditures by 0.08% or 0.15% of GDP. Due to the application of logarithms in the 

equations, we have to sum up the long-run coefficients on GDP and profits in order to get the 

total income elasticity. Both equations yield approximately the same income elasticity of 1.30.  

 

Table 2: Regression results for investment function 

Dependent Variable: Δln I   Dependent Variable: Δln I   
Variable Coeff. Prob. Variable Coeff. Prob.
c -1.97 0.01 c -1.59 0.00
Δln Y 3.46 0.00 Δln Y 3.34 0.00
Δln R -0.68 0.02 Δln R -0.63 0.02
Δln i 0.00 0.90 Δln i 0.00 0.80
ln I (-1) -0.43 0.00 ln I (-1)/Y(-1) -0.44 0.00
ln Y (-1) 0.50 0.00 ln R (-1) 0.13 0.00
ln R (-1) 0.06 0.55 ln i (-1) 0.00 0.82
ln i (-1) 0.00 0.87       
Adj. R² 0.63   Adj. R² 0.63  
DW stat. 2.11   DW stat. 2.07   
      
Elasticities:      
eIR 0.15   eIR 0.30  
eIY 1.31   eIY 1.30   
Marginal effects (at sample means): 
∂(I/Y)/∂Ω -0.08   ∂(I/Y)/∂Ω -0.15   
Notes: eIR, eIY are the elasticities of investment with regard to profits and income, respectively. ∂I/∂Ω is the 

marginal effects on investment in response to changes of the wage share. All marginal effects are calculated at 

the mean of the sample. 

 

The WIFO model differentiates between investment in machinery and equipment and in 

construction investment (excluding housing investment). Both equations are estimated with 

the GDP of the private sector and capital costs as explaining variables. The IHS model also 

distinguishes investment in machinery and equipment and construction investment (including 

housing investment). The explaining variables are GDP and the long-term real interest rate. 
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The income elasticities estimated by the WIFO are 1 (for machinery and equipment) and 2 

(for construction), where the former one is imposed by a restriction. The long-term income 

elasticities in the IHS model are 1.39 for machinery and equipment and 0.79 for construction 

investment. All these values are similar to our results. Our estimations therefore seem to give 

plausible results. 

Hein und Vogel (2007) estimate investment as a function of the profit share and GDP in 

first differences. Yet, the coefficient on the profit share is not statistically significant. For the 

income elasticity they obtain a value of 1.79. Their results therefore are similar to our first 

equation. However, imposing a restriction following the WIFO model, we get a statistically 

significant coefficient on profits. 

As for consumption, a distributional variable seems to affect investment. Though, the 

effects of a change of functional income distribution on investment are considerably smaller 

than on consumption. Furthermore, estimating the equation without restriction gives 

statistically insignificant coefficients for profits. The results for the distributional effect on 

investment therefore should be treated with caution. Although they will be included in the 

calculation of the overall effect (see section 4.4), the values reported above have to be 

considered as upper bound estimates. 

 

4.3 Prices 

For the effects on consumption expenditures and investment, it is not important whether a 

change in income distribution is associated with a change in the price level. However, exports 

and imports depend on relative prices. In order to identify effects of a shift in functional 

income distribution on net exports, the price effects of this shift have to be identified in a first 

step. Typically prices are explained by unit labor costs and import prices. This price equation 

permits the calculation of a rise in real unit labor costs (and thus the wage share) on prices. 
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The resultant rise in prices entails a deterioration of international competitiveness and 

therefore affects net exports. This second step of the calculation is subject of the next section. 

Here the price effects will be analyzed. 

Two regressions for prices are estimated. The first one estimates export prices (Px) as a 

function of domestic prices (P) and import prices (Pm). In the second one domestic prices are 

explained by nominal unit labor costs (ULC), import prices and domestic GDP (Table 3). 

Both our estimations were performed in difference form after ECM specifications proved 

unsuccessful. The coefficients of both estimations are statistically significant (with the 

exception of GDP in the price equation) and have the expected signs. 

 

Table 3: Regression results for price functions 

Dependent Variable: Δln Px   Dependent Variable: Δln P   
Variable Coeff. Prob. Variable Coeff. Prob. 
C 0.00 0.40 c 0.00 0.08 
Δln Pm 0.57 0.00 Δln Y 0.07 0.16 
Δln P 0.33 0.01 Δln Pm 0.15 0.00 
AR(1) 0.15 0.36 Δln ULC 0.34 0.00 
    Δln P(-1) 0.35 0.00 
Adj. R² 0.81  Adj. R² 0.92  
DW stat. 1.79  DW stat. 2.13  
 

The price elasticity (with respect to domestic prices) of export prices is 0.33, the import 

price elasticity is 0.57 (Table 3, left side). The equation for domestic prices is estimated as a 

partial-adjustment-model with the lagged prices as additional explaining variable. The 

resultant long-run unit labour costs of domestic prices is 0.52 [0.34/(1-0.35)]. To obtain the 

unit labor costs elasticity of export prices, the price elasticity of export prices is multiplied by 

this value. We get a value of 0.18. 

In the WIFO model export prices are estimated directly as a function of unit labor costs. 

Domestic prices depend on unit labor costs, import prices and the output gap. Both equations 

are estimated in differences. The IHS estimated various price equations for consumption and 

investment prices as functions of unit labor costs, import prices and the output gap. All 



 18

equations are estimated in differences. Export prices are taken as exogenous. The WIFO gets 

a unit labor costs elasticity of exports of 0.23, which is rather close to our result (0.18). The 

import price elasticity of export prices of the WIFO is 0.45. This value also is not far from the 

one obtained by our estimations (0.57). 

The elasticities estimated by the domestic price equation are (partly) also very similar. For 

the unit labor costs elasticity we get a value of 0.52, where the WIFO is estimating a 

coefficient of 0.57. For the import price elasticity of domestic prices however we get different 

values. The result of our estimations is 0.22 [0.15/(1-0.35)], whereas the WIFO gets a value of 

0.54. Because the IHS is taking export prices as exogenous, we cannot compare results for 

this equation. For domestic prices the IHS gets a unit labor costs elasticity of 0.47 and an 

import price elasticity of 0.31. Both values are in the same range as our estimations. The 

results of the estimations of the price functions therefore seem plausible. 

The elasticity of domestic prices with respect to nominal unit labor costs calculated above 

is 0.52. Thus, an increase in nominal unit labor costs by 1% increases domestic prices by 

0.52%. The difference between the rise in nominal unit labor costs and prices by definition is 

the resultant change in real unit labor costs. In order to get the increase in domestic prices 

arising from a rise of real unit labor costs of 1%, which is of interest here, nominal unit labor 

costs have to rise by 2.10% [1/(1-0.52)]. Prices at the same time rise by 1.10% [0.52*2.10]. 

The elasticity of domestic prices with respect to a rise in real unit labor costs therefore is 1.10. 

This calculation is shown in columns 1 and 2 of Table 4. In order to obtain the real unit labor 

costs elasticity of export prices (which will enter the calculation of the net exports effect in 

the following section) this value is multiplied by the price elasticity of export prices (column 

3). The result is presented in column 4. The real unit labor costs elasticity of export prices is 

0.36. 
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Table 4: Price elasticities 

1 2 3 4 

ePULC ePRULC ePxP ePxRULC

0.52 1.1 0.33 0.36 
Note: Column 1 and 3 estimates from Table 3. Column 2: ePRULC is calculated as ePULC (column 2) divided by 1- 

ePULC. Column 4: ePxRUlC is the real unit labor costs elasticity of export prices. 

 

4.4 Net exports 

Exports are estimated as a function of export prices relative to an index of competitor prices 

on export markets (Pxc). As these countries represent the main trading partners of Austria, the 

GDP of the Euro 12-countries was include in the equation in order to represent foreign 

demand. Foreign prices are represented by the price deflator for competitors’ prices already in 

Euro, thus the (nominal) exchange rate is not included in the estimation. As there is no 

indication of cointegration, exports are estimated in first differences. 

Imports are also estimated in difference form. The explanatory variables are GDP and 

export prices relative to import prices. The use of export prices is motivated by the fact that in 

the GDP deflator prices for non-tradable goods and services are included, which are not 

relevant for imports. The export price deflator therefore is a better representative for 

competitors’ prices on import markets. 

Table 5 presents the results of the estimations for exports and imports. All relevant 

coefficients are statistically significant and have the expected signs. The price elasticity of 

exports is -0.28, the elasticity with respect to foreign GDP is 1.33. For imports the price 

elasticity is 0.79, which is remarkably higher. The demand elasticity of imports is 2.00. 
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Table 5: Regression results for export and import functions 

Dependent Variable: Δln X   Dependent Variable: Δln M   
Variable Coeff. Prob. Variable Coeff. Prob. 
c 0.02 0.02 c 0.00 0.97 
Δln Y_EU12 1.33 0.00 Δln Y 2.00 0.00 
Δln Px/Pxc -0.28 0.00 Δln Px(-1)/Pm(-1) 0.79 0.03 
AR(1) 0.09 0.67 AR (1) -0.15 0.35 
Adj. R² 0.46  Adj. R² 0.63  
DW stat. 1.92  DW stat. 2.10  
 

Export and import functions of the WIFO and IHS models also depend (among other 

variables) on relative prices. The WIFO export equation uses export prices relative to a world 

price deflator and weighted GDP of the Austrian trade partners. The equation is estimated as 

an ECM, though the price variables are not included in the error correction term. In the long 

run, therefore prices would not influence export performance. The IHS is estimating a 

difference model with export prices relative to import prices and demand of Austrian export 

markets as explaining variables. The coefficients of the WIFO model are -0.28 for the price 

elasticity and 2.4 for the elasticity with respect to foreign demand. Thus, the price elasticity 

estimated by the WIFO is close to our results. The higher value for the coefficient on foreign 

demand is probably a result of the use of a different variable. The IHS gets a price elasticity of 

-0.24 and an elasticity with respect to foreign demand of 1.12. Both are similar to our results. 

Both WIFO and IHS use the ratio of imports and the sum of demand components 

weighted by a constant import share. The explanatory variables in the WIFO model are the 

import prices relative to domestic prices. The IHS uses import prices relative to export prices. 

The explanatory variable for relative prices in our equation thus is the same as in the IHS 

model. The price elasticity of imports is 0.2813 in the WIFO model it and 0.42 for the IHS 

model. 

                                                 
13 This is only the short run value of the WIFO equation. Since a partial adjustment model is applied, the short 

run effect has to be corrected in order to determine the long run effect. However, this would increase the value to 

1.91, which we consider implausibly high. 
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The calculation of the effect of a shift in income distribution on exports and imports 

involves several steps (which are presented in table 6). The elasticity of exports and imports 

with respect to a rise of 1%-point in real unit labor costs includes the price elasticities and the 

effect of real unit labour costs on prices. As explained in section 4.3, we derive from the 

equation for prices that an increase of real unit labor costs by 1% increases export prices by 

0.36%. This value shows up in column 1. By multiplying with the estimated export price 

elasticity of exports and imports (column 2) we get the real unit labor costs elasticity of 

exports and imports, respectively (column 3). This value has to be transformed by dividing 

through the average of real unit labor costs (column 4) in order to get the semi-elasticity of 

exports and imports with respect to real unit labor costs, which by definition is the same as the 

effects of changes in the wage share. As a result, we get the elasticity of exports and imports 

with respect to the wage share, which is -0.20 (column 5). 

 

Table 6: Export and import effects 

  1 2 3 4 5 6 7 

Exports ePxRULC eXPx eXRULC 1/RULC eXΩ X/Y d(X/Y)/dΩ 
X/Y 2005 0.36 -0.28 -0.10 1.97 -0.20 0.53 -0.11 
X/Y avg. 0.36 -0.28 -0.10 1.97 -0.20 0.29 -0.06 
X/Y 1960 0.36 -0.28 -0.10 1.97 -0.20 0.13 -0.03 

Imports ePxRULC eMPx eMRULC 1/RULC eMΩ M/Y d(M/Y)/dΩ
X/Y 2005 0.36 0.79 0.28 1.97 0.57 0.49 0.28 
X/Y avg. 0.36 0.79 0.33 1.97 0.57 0.29 0.16 
X/Y avg. 0.36 0.79 0.33 1.97 0.57 0.14 0.08 
Note: Column 1 from Table 4. Column 2 estimates from Table 5. Column 3: eXRULC is calculated as ePxRULC 

(column 1) multiplied by eXPx (column 2). Column 5: eXΩ and eMΩ are the wage share (semi-)elasticities of 

exports and imports, respectively, obtained by transforming column 3 through the reciprocal value of real unit 

labor costs (column 4). Column 7: Partial effect of a rise of the wage share on exports and imports. 

 

This elasticity has to be transformed into marginal effects. As export and import shares 

display a clear trend due to globalization, the transformation of elasticities into marginal 

effects yields different results according to the point in time where these effects are evaluated. 

We therefore report values calculated at the beginning (1960), at the mean and at the end 
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(2005) of the sample. An increase in the wage share of 1%-point thus leads to a decrease in 

exports of 0.11% (2005), 0.06% (mean) and 0.03% (1960) of GDP. The corresponding values 

for imports are 0.28%, 0.16% and 0.08% of GDP. The effect of an increase in the wage share 

of 1%-point on net exports is therefore -0.39% (2005), -0.22% (mean) and 0.11% (1960) of 

GDP. The difference between the two values at the beginning and the end of the sample 

reflects the increasing importance of international trade and globalization. The sum of the 

export and import effect gives the total effect of an increase in the wage share by 1%-point on 

net exports (export effect minus import effect). The results for net exports are displayed in 

table 7 in the following section. 

Hein and Vogel (2007) directly estimate net exports explained by the profit share, 

domestic GDP and GDP of the Euro12-area. They get a net exports effect of a rise in the wage 

share by 1%-point of -0.34% of GDP which lies between our results at the mean (-0.22) and 

the end (-0.39) of the sample. 

 

4.5 Total effects 

Table 7 puts together the partial effects presented above. Adding these up gives the private 

excess demand resulting from a one percentage point increase in the wage share. The results 

of the net exports effect calculated at different points in time are reported in different 

columns. For consistency, consumption and investment effects are also calculated with the 

values at the end, the mean and the beginning of the sample. The positive effect of an increase 

in the wage share on consumption is reduced from 0.48% of GDP in 1960 to 0.38% in 2005. 

This is due to both a fall in the consumption share and the wage share.14 The investment 

effect is -0.11% (1960) and -0.15% of GDP in 2005, however it is not very robust. The 

positive consumption effect is substantially larger than the negative investment effect. Thus, 

 
14 The average effect is smaller than for 2005 because the wage share rose in the 1970s and fell afterwards. 
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the domestic sector of the economy is clearly wage-led. The results suggest that an increase of 

1%-point of the wage share leads to an increase of domestic demand of 0.37% of GDP in 

1960 and 0.21% of GDP in 2005. At the mean of the sample, the effect on domestic (private 

excess) demand is 0.16% of GDP. 

 

Table 7: Total effects on private excess demand 

  
shares 
2005 

shares 
mean 

shares 
1960 

Consumption 0.36 0.31 0.48 
Investment -0.15 -0.15 -0.11 
Domestic effect 0.21 0.16 0.37 
Net exports -0.39 -0.22 -0.11 
Total effect -0.18 -0.06 0.26 

 

 

The effect of an increase of the wage share on net exports is 0.11% of GDP in 1960, which 

is much lower than the effect on domestic demand. At the beginning of the sample thus the 

overall effect is clearly positive (0.26%) and the demand regime is wage-led. In 2005 

however, the net exports effect is higher than the domestic effect. The total private excess 

demand effect is -0.18% of GDP and the demand regime turns profit-led. 

 

To get the total effects of a shift in income distribution on equilibrium demand, the effects 

on excess demand have to be adjusted by the multiplier (see equation 3). The focus of our 

analysis has been on the effects of shifts in functional income distribution. Consequently the 

econometric specifications have been chosen such that the distributional effects are plausible. 

The income elasticities have not received similar attention. In particular the income elasticity 

of imports is rather high and probably picks up effects of an (exogenous) increase in the 

international division of labor. As these elasticities critically enter the calculation of the 

multiplier, the results have to be interpreted with great caution. The presentation of the 
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multiplier here thus is for completeness rather than for realism. The multiplier and the 

corresponding results for total output are presented in table 8. 

 

Table 8: Total effects on (equilibrium) output 

  
Shares 
2005 

Shares 
mean 

Shares 
1960 

Demand effect -0.18 -0.06 0.26 
Multiplier 0.83 1.25 1.87 
Total effect -0.15 -0.09 0.50 
 

The multiplier consists of partial effects of changes in income on consumption, investment 

and imports. Tables 1, 2 and 4 contain the corresponding coefficient estimates. Both the 

income elasticity of consumption and investment are close to one. The income elasticity of 

imports is 2, which probably also picks up the effects of an (exogenous) increase in the 

international division of labor. Again, the coefficients represent elasticities and have to be 

converted into partial effects. The points in time at which the elasticities are converted 

therefore make a big difference. At the beginning of the sample we get a multiplier of 1.87. 

The positive demand effect therefore is enlarged up to 0.50. The total effect of a rise in the 

wage share of 1%-point on output is 0.50% of GDP. At the mean of the sample, the slightly 

negative demand effect is multiplied by 1.25. The resulting total effect is -0.09. In the year 

2005, due to the increasing import share, the multiplier is below one. Thus, the (negative) 

demand effect is slightly diminished. The resulting total effect is -0.15% of GDP. However, 

these values have to be considered as less reliable than the private excess demands calculated 

in Table 7. 

Summing up, the demand regime in Austria is clearly wage-led in the 1960s and turns into 

profit-led in 2005 with a private excess demand effect of around -0.18.  
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5 Conclusion 

The paper has investigated how changes in the wage share affect aggregate demand in 

Austria. Behavioural equations for consumption, investment and international trade, which 

included a term for functional income distribution, but are otherwise comparable with 

standard macroeconometric models for Austria have been estimated. Three key findings have 

emerged. First, domestic component of the demand regime is wage led. The effect of a change 

in wage share on consumption is much greater than its effect of investment. Second, including 

international trade, the demand regime turns profit-led. This is mostly due to trade, which in a 

small open economy plays an important role. Thirdly, the role of the international demand 

component has increased over time, reflecting increasing international division of labor and 

globalization.  

As the overall demand regime in Austria is profit led, it is tempting to conclude that the 

fall in the wage share has positively contributed to growth. However, the implications of our 

analysis are in fact more complex. A decline in the wage share will increase demand ceteris 

paribus, that is with world market prices being constant. It will only increase demand as far as 

it leads to an increase in competitiveness. In our context the crucial questions is how unit 

labor costs, and ultimately wage shares in the main trading partners develop. Indeed wage 

shares have sharply fallen all over Europe. Austria’s wage moderation thus has not fully 

translated in an increase in competitiveness. Figure 2 shows the development of the wage 

share and a price measure of competitiveness.15 While there clearly is a correlation of the 

wage share and competitiveness, the latter also crucially depends on wage (and productivity) 

developments abroad and on nominal exchange rates. 

 

 
 

15 Nothing hinges on the particular measure of competitiveness that has been taken from the AMECO database 

for convenience. Other measures would broadly show a similar pattern. 



Figure 2: Wage share and competitiveness in Austria 
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Note. The wage share is the adjusted wage share at factor costs; competitiveness is the nominal unit labor costs, 

performance relative to the EU15 with double export weights. Both are standarized 1979 = 100. Source: 

AMECO database  

 

As exchange rates have been irrevocably fixed in the Euro system, wage moderation has 

become a more effective means of increasing competitiveness. However, our analysis 

highlights that wage moderation is a potentially dangerous policy instrument. While any small 

country can stimulate its economy by means of wage moderation, this will only work if its 

trade partners do not follow a similar strategy. In the period under investigation, this latter has 

been the case. Thus Austria’s wage moderation thus has not fully translated in an increase in 

competitiveness.  

EU member states predominantly trade among each other. The EU as a whole is a 

relatively closed economy. A (real) wage moderation at the EU level would therefore have 

only a small expansionary effects via net exports, but the full negative effects of its wage-led 

domestic sector. Indeed Stockhammer, Onaran and Ederer (2007) find that a 1%-point 
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decrease in the wage share has negative demand effect of around 0.2%-points of GDP in the 

Euro area. 

It therefore seems that wage policy in the Euro area can be characterized as a prisoners’ 

dilemma situation. While many member states will individually exhibit profit-led demand 

regimes, collectively they form a wage-led demand regime. While for each country it may be 

expansionary to exercise wage moderation (assuming constant wages abroad), wage 

moderation in all countries will have a contractionary effect. This is likely to generate a 

downward bias in wage settlements if wages are negotiated nationally. A coordination of 

wage bargaining across the Euro area (or the EU in general) therefore seems desirable. 

The approach taken in this paper has several limitations that should be addressed in future 

research. While these limitations are rather obvious, their fixes are not. Firstly, functional 

income distribution has been taken as exogenously given. A full model would endogenize the 

wage shares. Secondly, the paper has focused on the private sector. A full model would 

include the state sector, which is difficult because it requires assigning various taxes to wage 

and profit incomes. Thirdly, the paper has only analyzed the demand side of the economy. A 

full model would explicitly model the supply side. While standard production functions fit 

uneasily with Post Keynesian models, because the economy will only be at full capacity 

utilization by coincidence, there is no reason to assume that productivity growth is exogenous 

to wage growth. 
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Appendix 

 

Table A.1: Variable definitions 

Notation OECD Notation Description 
Ω - Wage share 
C CPV Private consumption, real 
I IPV Private investment, real 
i IRLR Long-term real interest rate, deflated by GDP deflator 

M MGSV Imports, real 
P PGDP GDP deflator 
PM PMGS Import price deflator 
PX PXGS Export price deflator 
PXC PXC Competitors prices on export market 
R - Gross operating surplus, real, deflated by GDP deflator 

RULC - Real unit labor costs 
ULC ULC Nominal unit labor costs 
W - Compensation of employees real, deflated by GDP deflator 
X XGSV Exports, real 
Y GDPV GDP, real 

Y_EU GDPV GDP, Euro 12-countries, real 
 

Table A.2: Unit root tests 

  Levels First Differences 

Variable 
Constant/ 

Trend Lags 
Test 
stat. Signifikance

Constant/ 
Trend Lags

Test 
stat. Signifikance

ln C c, t 0 -1.302 - c 0 -4.774 *** 
ln W c, t 1 -1.090 - c 0 -2.501 ** 
ln R c, t 0 -3.328 ** c 1 -7.138 *** 
ln I c, t 0 -2.612 - c 0 -6.271 *** 
ln Y c, t 0 -1.643 - c 0 -5.086 *** 
ln Ω c 0 -2.239 ** c 0 -6.253 *** 
i c 0 -2.395 ** c 0 -7.393 *** 
ln X c, t 0 -1.577 - c 0 -4.998 *** 
ln Y_EU12 c, t 1 -2.350 - c 0 -3.866 *** 
ln Px/Pxc c 0 -1.621 * c 1 -4.426 *** 
ln M c, t 0 -1.731 - c 0 -6.136 *** 
ln P/Pm c 0 -1.360 - c 1 -5.916 *** 
ln ULC c, t 0 0.980 - c 0 -3.225 *** 
ln Px c, t 1 -0.649 - c 0 -3.430 *** 
ln P c, t 1 -1.006 - c 0 -1.858 * 
ln Pm c, t 0 -0.169 - c 0 -4.181 *** 
Notes: * denotes statistical significance at the 10% level, ** at the 5% level, *** at the 1% level. Critical values 
according to Charemza and Deadman (1997). 
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Table A.3: Cointegration tests 

Consumption function 
Dep. variable Expl. variable Test Stat. Signifikance

C W, R -3.333 - 
C Y, Ω -2.962 - 

Investment function 
Dep. variable Expl. variable Test Stat. Signifikance

I Y, R -3.128 - 
Notes: * denotes statistical significance at the 10% level, ** at 
the 5% level, *** at the 1% level. Critical values according to 
Charemza and Deadman (1997). 
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