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Abstract
For the last two decades an increasing number of empirical studies have analyzed the
relationship between income inequality and economic growth by classifying economies
as either wage-led or profit-led. However, some critiques have claimed that
rather than being unequivocally wage-led or profit-led, the growth regime of an
economy might depend on the circumstances and the nature of the processes that
determine income distribution. Using an empirical stock-flow consistent model
estimated for Denmark for 2005-2020 we run eight scenarios simulating changes on
policy, structural and institutional variables to see how each affects income distribution
and, through it, the business cycle and economic growth. We find that the relationship
between demand, growth and income distribution is highly dependent on the source of
the shock affecting income shares, its impact on the other areas of the economy and the
intensity of feedback effects.
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Introduction

In recent years, the identification of an economy’s growth regime has received a lot of
attention in Post-Keynesian macroeconomic theory. In this regard, the attempts of
determining whether a country can be characterised as profit-led or wage-led has
motivated a prolific empirical agenda (see Hein & Vogel 2008, Storm & Naastepad
2012, Stockhammer & Wildauer 2015 and Onaran & Obst 2016). The growth regime, in
its simplest version, is considered wage-led (profit-led) if the net effect of an increase in
wage share on output is positive (negative). The question of whether an economy is
wage-led or profit-led has very important policy implications and therefore pursuing a
wrong policy can lead to undesired consequences. The empirical inquiry of growth
regimes is mostly based on two different strategies: following a “structural” approach,
where each demand component is estimated individually, or following a “aggregative”
approach, where only one estimation of aggregate demand is carried out.

Each of these approaches has its own advantages and disadvantages. The
structural approach allows an investigation of the importance of each individual
component of aggregate demand, and how these are affected by changes in income
distribution. Two major drawbacks can be identified in this approach. Firstly, by
estimating the components individually, no dynamic interdependence between the
variables can be found. Secondly, income shares enter the equations as an exogenous
variable, which removes the possibility of assessing the effects that changes in demand
might have on the income shares. The aggregative approach does actually address the
simultaneity between demand and distribution of income and it is therefore capable of
assessing the dynamic interdependence between these two relevant variables for the
underlying theory. However, since the investigation of the role of each demand

component is not possible due to the aggregative nature of this approach, conclusions
about which drivers are the most important to explain the nature of the demand regime
are limited.

The empirical inquiries, based on the aforementioned approaches, typically
attempt to draw a fine conclusion on whether an economy can be classified as wage-led
or profit-led. The critics, however, argue that demand and growth regime of an economy
might shift and that the net effects of income distribution can depend on the
circumstances and the nature of the shock affecting income distribution (Blecker, 2016).
They, therefore, call for a more cautious approach when classifying growth regimes. For
instance, Blecker (1989, 2011) shows that in an open economy with flexible markups, a
change in income distribution can affect demand differently, depending on what causes
the shift in income distribution; the impact is more likely to be wage-led, if the shift in
income distribution comes from a change in the monopoly power of domestic firms, and
it is more likely to be profit-led, if the shift comes from a change in the relative unit
labour cost). Skott (2017) argues that ‘reduced-form correlations between income
distribution and economic growth depend on the nature of the underlying exogenous
shocks or policy interventions. For some shocks, the reduced-form correlation between
the wage share and economic growth may be positive, suggesting a wage-led economy;
for other shocks, the correlation may be negative, suggesting a profit-led economy’
(Skott 2017). Onaran and Galanis (2012), von Arnim et al. (2014), and Onaran and Obst
(2016) have found that the impact of changes in income distribution also depends on
whether they take place in the economy under consideration or occur at the global level.
Moreover, it is also argued that when financialization is taken into account, even the

distribution of capital income between rentiers and firms can affect demand and growth
(Onaran et al. 2011; Hein 2012).
The aim of this paper is to explore how, if at all, the nature of the underlying
shocks or policy intervention can matter when discussing the growth regime of an
economy. Taking the critics of the existing literature more serious, we adopt a more
cautious approach and attempt to uncover various aspects that might be relevant in
analysing the growth regime of an economy.

For this purpose, we take a more

comprehensive modelling strategy and build an empirical stock-flow consistent (SFC)
model while using Denmark as a case study. The primary attractiveness of using SFC
framework in this context is that it can capture a broad range of transmission channels
as well as the important feedback effects in the economy.

Our work contributes to the existing literature on two fronts: theoretical and
empirical. From a theoretical perspective, we pay special attention to the labour market
dynamics and propose a modelling strategy that enables us to explore various
transmission channels, involving a variety of feedback effects that are relevant when
discussing growth regimes. Specifically, our proposed model enables us to analyse the
determinants of labour and capital distribution shares, and to examine the effects of
distribution on growth, as proposed by Bengtson and Stockhammer (2021). On the
empirical front, our model not only retains the advantages of the “structural” approach
and “aggregative” approach but provides deeper insights into the discussion of growth
regimes. In this regard, the rich dynamics of the model allows us to perform a variety of
novel shocks, ranging from policy-relevant shocks to shocks that are purely structural in
nature – something that is clearly beyond the scope of the models that are not stockflow-consistent by construction. And to understand the impact of these shocks, the

numerical solution of our model - based on actual data - generates results that are not
static but dynamic in nature, thereby varying over time along the lines proposed by
Blecker (2016). This is crucial to get a clear understanding of the transition of the
economy, following shocks of different nature. Furthermore, our proposed model also
allows for the assessment of the dynamic sustainability of the underlying demand
regimes – not only does it matter whether under certain circumstances and a given
period an economy is wage-led or profit-led, but also whether that regime can be
sustained or is it deemed to fail.

The rest of the paper is organized as follows. After this introduction, we present a
conceptual description of the model used to make the subsequent analysis (the complete
description of the model can be found in the appendix). Section 3 presents a series of
policy shocks, as well as changes in the structural and institutional parameters of the
economy with the goal of finding out whether Denmark can be categorized as wage-led
or profit-led or if the deeper insights that the modelling approach that we use lead us to
more nuanced conclusions. Finally, section 4 concludes the paper.

2

An empirical Neo-Kaleckian Stock-Flow consistent model of growth and
distribution

In this section, we make a conceptual presentation of an empirical model of growth and
distribution combining the Neo-Kaleckian framework presented in Hein (2014) with the
SFC approach as outlined by Godley and Lavoie (2006). The full description of the
model can be found in the appendix.

2.1

Structure, assumptions and data

We assume that Denmark can be classified as a small and very open economy.
Following this assumption, the variables related to the rest of the world, such as the
international interest rate, the economic activity of trading partners, and foreign prices,
are treated as exogenous. Moreover, we also assume the country has a fixed exchange
rate.

To define the dimension of the model, we follow the integrated economic
accounts of the system of national accounts, where the economy is divided into five
institutional sectors: non-financial corporations (N), Financial corporations (F), the
Government (G), Households, including non-profit organizations serving households
(H), and the rest of the world (W). We aggregate the different financial assets reported
in the system of national accounts into five types (interest-bearing assets, securities,
loans, equities, and insurances). The various classes of assets comprised in the capital
stock are aggregated into two types of physical assets (buildings and dwellings, and
equipment).

The transaction flow matrix of the economy is presented in Table 1. We assume
non-financial corporations produce all output and pay taxes (net of subsidies). They hire
workers (both domestically and internationally) and pay them wages. After deducting
these costs, we can obtain the gross operating surplus (gross profits) for the nonfinancial corporations. These flows of wages and profits (net of indirect taxes) are what
we use to compute labour income share and profit share in the economy, which
constitute the main variables used to measure functional income distribution.

TABLE 1 NEAR HERE

Based on the classification in the system of national accounts, we integrate three
types of capital income in the model: i) income on interest-bearing assets and securities,
ii) income on insurance, and iii) income originating from dividends on equities. The
variables related to the financial system that determine these payments, such as
domestic interest rates on interest-bearing assets, loans and securities, as well as
dividends and income related to insurance and pension funds, are taken as exogenous.

Direct taxes are paid by all institutional sectors and received by the government
sector. Social contributions are paid by household sector to the different units
administrating social security and pension fund systems. These administrative units are
either part of the government sector or the financial corporations. In return, social
benefits are paid by the government and financial corporations (which own pension
funds) to the household sector. Focusing on the cross-border transactions, the data
shows that Denmark is a net payer of the social benefits to the rest of the world.

Taking into account all relevant flows, we can define the net lending position of
each institutional agent, which must by definition be equal to the change in wealth. The
financial account (the region with the five rows describing the transactions of financial
assets in Table 1) represents how each institutional sector allocates its financial wealth
and how it covers its financing needs. Interest-bearing assets are a liability for the
financial corporations and an asset for the four other sectors of the economy. Securities
are split into domestic and foreign securities (both types are aggregated in the “
Securities” row). We assume that securities held by the rest of the world are issued by
financial corporations. Domestic securities are issued by non-financial corporations and

the government, and held by households and financial corporations. Loans are an asset
for financial corporations and a liability for the rest of the sectors. It is assumed that
there is no credit rationing, so that market closure is entirely demand-led. Equities are
issued by nonfinancial corporations and the rest of the world, and are mostly held by
households, and to a smaller extent, by the government. Finally, insurance is an asset
for households and a liability for both financial corporations and the rest of the world.
As with the other financial assets, market closure for insurance and pensions is demandled.

It is important to highlight that the sum of the components of each row has to be
equal to zero, implying that any change in the holding of a specific asset for a certain
sector must entail an equivalent change in the liabilities for another sector(s). Likewise,
for any given sector, the sum of the elements of the columns must also be zero,
implying that the budget constraints are fulfilled. This makes the model stock-flow
consistent by construction, i.e., no stocks or flows are leaking from the systemi.

Following the standard in Post-Keynesian stock-flow consistent models, we
assume the economy to be demand-led, which means that there are no supply-side
constraints (including, for instance, no credit-rationing). The demand equations
described when presenting the model are mainly based on the standard Post-Keynesian
theory. The only part of the economy where there can eventually be bottlenecks is the
labour market, where real wages can be quite sensitive to changes in the rate of
unemployment. This assumption seems reasonable for mature economies where
employment rates tend to be high.

Based on this accounting structure and all these assumptions, we build a fullyfledged estimated model for the Danish economy, which allows us to contribute to the
existing literature on demand and growth regimes in several ways. Firstly, endogenizing
the distribution of income by defining separate price and wage equations allows for a
series of feedback mechanisms between aggregate demand and the distribution of
income that might play a relevant role in the dynamics. More specifically, this allows us
to explore which type of policies tend to shape income distribution in one way or
another, as called for by Bengtson & Stockhammer (2021), and Skott (2017). As
discussed in the introduction, the fact that an economy can be wage-led or profit-led
might depends on the nature of the shock, as argued by Blecker (1989, 2011) and Skott
(2017). Secondly, by expanding the analysis to include the balance sheet effects, we
allow for a diversity of transmission channels and sustainability analyses that might end
up playing an important role. Thirdly, by explicitly including the labour market in the
analysis, we are able to account for the bidirectional interactions between the labour and
the goods market. Finally, the use of a methodology, in which the results are dynamic,
provides better insights into the various effects that a shock can have over time. In other
words, this allows us to get a clear understanding of the transition of the economy from
short-run to medium term, following shocks of different nature. Before presenting the
simulation experiments, in the next subsection we summarize the main transmission
channels identified through the econometric estimations (these estimations can be found
in the appendix). The interplay of these transmissions mechanisms and their relative
intensities depending on the shock to which the economy is exposed will explain the
varying results obtained in the experiments.

2.2

Main transmission mechanisms

Being a Post-Keynesian demand-led model it is convenient to describe the main
transmission mechanisms at play through the components of aggregate demand. Figure
1 describes real GDP (y) as being determined by consumption (c), households and
nonfinancial corporations´ investment (iH and iN respectively), public consumption (g),
exports (x) and imports (m). The variables inside the boxes are exogenous, meaning that
they can be affected by policy decisions, structural or institutional changes or events
originating in the rest of the world. The variables that appear without a box are
endogenous, meaning that the are determined by the combination of other variables of
the model. The arrows in the diagram denote causation, and the sign attached to each
arrow indicates the sign of the causal effect (for instance, consumption has a positive
effect on real GDP).
FIGURE 1 NEAR HERE

The primary source of consumption is disposable income, which is in turn
determined by wages (w), property income (given by the combination of accumulated
financial wealth (fnw) and the interest rate (ir)) and taxes (TH). While the interest rate
and taxes are exogenous decisions of the government and the central bank, financial
wealth and wages are endogenous processes determined within the model. Wages
depend on the bargaining power of unions, which is assumed exogenous, and on the rate
of unemployment (UR) and prices (p), which are endogenous. Unemployment, in turn,
is determined by the labour force (LF) and the level of activity (y). Prices are affected
by import prices (pM) and unit labour costs, which are given by the ratio of wages to
productivity (prod). As shown in the matrix in Table 1, the difference between
disposable income and consumption gives the change in households wealth, which will
in turn determine consumption in the next period (both directly through the wealth

effect that is typical in Keynesian consumption functions and indirectly through
property income). Thus, it is clear from the diagram both the diversity of feedback
mechanisms that characterize the dynamics of the variables and the importance of
coherently accounting for stock-flow relationships as guaranteed by the structure
presented in Table 1.
Capital accumulation takes two forms (building and dwellings in the one side and
equipment on the other), but for simplicity aggregate them into a single variable.
Households and nonfinancial firms are assumed to explain the bulk of capital
accumulation, the main drivers being disposable income in the case of households and
the profit share (ps) and capacity utilization (u) for nonfinancial corporations. The
intensity of the effect of the profit share on investment is determinant to the conclusions
of whether the economy is wage-led or profit-led. As shown in Figure 1, the profit share
is endogenously determined by the combination of wages, prices, productivity and
indirect taxes (TY). This implies that, in turn, shocks to the determinants of these four
elements that directly define the profit share will also have implications on income
distribution (for instance, a positive shock to the bargaining power of unions will a
priori reduce the profit share). For its part, the rate of capacity utilization depends on the
level of activity (y) and investment of nonfinancial corporations (iN). Again, these
bidirectional relationships between variables and their dynamic interaction over time are
a distinct feature of our methodological approach to the question about demand and
growth regimes.
Finally, in the bottom part of Figure 1 the main determinants of international
trade flows are presented. As is standard in the Armington approach, exports are
positively determined by the level of activity of the rest of the world (y*) and the real
exchange rate (rer), while imports are mostly determined by the domestic level of

activity and the real exchange rate as well. The real exchange rate, in turn, is an
endogenous variable given by the exogenous (fixed) nominal exchange rate (XR) and
the domestic price level (p) defined before.

3

Results, analysis and discussion

Now that the building blocks have been set, we turn to the main question of this study:
how, if at all, the nature of the underlying shocks or policy intervention can matter when
discussing the growth regime of the economy and whether the Danish economy in
particular can fit with any of the demand and growth regimes identified in the literature?
To address this question, we propose eight different simulation experiments, four of
them being more related to policy variables and the other four more related to the
structures and the institutions of the economy. We consider that examining the reaction
of the model to such a range of experiments can yield more robust conclusions than
limiting the analysis to an exogenous change in income distribution regardless of its
origin and the variety of transmission channels that that impulse can set in motion.
Consequently, instead of drawing absolute conclusions regarding the underlying
demand and growth regime, more relative conclusions can be obtained, where the
answer is conditional on the nature of the shock affecting income distribution.

We undertake the following four fiscal policy shocks: i) a 1% decrease in the tax
rate on labour income; ii) a 1% decrease in the tax rate on profits and property income;
iii) a 1% decrease in taxes on production and products; iv) a 1% increase in government
consumption. The four shocks are permanent. The reduction in the tax rate on labour
income on the one hand, and on profits and property income on the other, should not

affect directly affect income distribution as they intervene in the secondary allocation of
income account, while income shares are determined previously in the generation of
income account. However, changes in income taxes affect disposable income and
consumption, thereby setting in motion all the transmission channels embedded in the
model. Thus, it is expected to see an indirect effect of the first two shocks on the wage
share over time. A similar indirect effect should be observed in the case of the increase
in government consumption – the higher aggregate demand that it leads to should not
only increase the size of income (most likely affecting the shares) but also trigger other
processes that lead to changes in income shares (mainly the level of employment and
real wages). On the other hand, the decrease in taxes on production and products should
have a direct effect on income shares as it changes GDP at factor cost (the measure of
income used to compute income shares). As factor shares are affected, it is expected that
they set in motion the transmission channels where they act as explanatory variables
(for instance, the investment equations of nonfinancial corporations).

The shocks on the economic structure and the institutions are interesting to
explore because instead of affecting income distribution through the transmission
channels (as was the case in the shocks related to the policy variables), they themselves
constitute part of these transmission mechanisms. More specifically, the structure and
the institutions of the economy define the strength of these channels. For instance, in an
open economy the foreign trade multiplier is a transmission channel that is always
present, but its importance in the overall multiplier effect depends on the economy’s
propensity to import (i.e., a structural component). We examine the following four
experiments, which are assumed to be permanent: i) a 1% increase in the level of
productivity; ii) a 1% average increase in the markupii; iii) a 10% increase in the

autonomous real wage, reflecting an increase in workers’ bargaining power; iv) a 1%
decrease in the participation rate in the labour force. The first two shocks should a priori
lead to less favourable income distribution for workers, as for a given level of output,
higher productivity would require a lower level of employment (thereby reducing the
wage bill), and for a given unit labour costs, a higher markup would imply a larger
share of income that is appropriated by firms. The last two shocks, on the other hand,
should a priori affect the wage share positively. A lower participation rate in the labour
force would lead to a lower rate of unemployment which would, in turn, push wages
upwards. Higher bargaining power of workers (for instance, due to stronger unions)
leads to higher wages regardless of the rate of unemployment.

In order to examine the behaviour of the model under these eight different
scenarios, we chose to focus on the impact on the wage share, the rate of capacity
utilization and the rate of accumulation (defined as the ratio of investment to the
previous stock of capital). Analyzing the impact on the wage share is straightforward, as
the starting point of the whole literature on demand and growth regimes is primarily
concerned with the relationship between demand and distribution. The choice of the rate
of capacity utilization and the rate of accumulation is based on fact that these variables
are the ones mostly used in the theoretical models, as presented in the previous section.
The size of the shocks we model, is very small (for instance, in the case of tax rates we
are making a 1% change in a variable that is bounded between 0 and 1, and most likely
closer to 0 than 1), and therefore the impact on the three variables that we focus on is
also small. We chose to do it this way to make the results as comparable as possible to
the empirical studies on this topic. As a robustness check, in the appendix, we also show
that the results are almost identical when we make shocks ten times larger.

3.1

Policy shocks

In the left panel of Figure 2, we plot the impact on the wage share of the four shocks on
the policy variables. In the case of the tax rates on income, both the one arising from
labour services and the one resulting from profits plus property income, we can see an
initial drop followed by a quick recovery that in the long run ends up at a higher level
than the baseline. The reason is that the reduction of income taxes raises disposable
income which, in turn, increases private consumption. Therefore, aggregate demand and
income are higher. Although the higher demand (as reflected in the increase in capacity
utilization in the middle panel) increases employment immediately, to which wages
react sluggishly. Thus, aggregate income increases more than the wage bill, thereby
reducing the wage share in the short run. When the process of wage renegotiations is
completed, real wages increase in the medium term, leading to an increase in the wage
bill, which shifts income distribution in the favour of workers. The increase in both
employment and real wages further stimulates aggregate demand over time. It should be
noted that although the impact of these two shocks is very similar in qualitative terms,
there are major differences in quantitative terms, the effect of the shock being stronger
in the case where the shock is on the tax rate on labour income. This is not surprising, as
the propensity to consume out of labour income is larger than the one related to profits
and property income.

FIGURE 2 NEAR HERE

Does the evidence from these two shocks imply that the demand regime of the
Danish economy is wage-led? Yes and no, as the sequence of events shows that

following the reduction in income taxes, it is the increase in aggregate demand that
increases the wage share. However, in the subsequent periods, aggregate demand seems
to be stimulated by the higher wage share. Structural models in historical time, like
empirical SFC models, can thus be capable of capturing these dynamic bidirectional
effects between demand and distribution that are absent in models where the
distribution is entirely exogenous.

When the taxes on production and products are reduced, there is a negative
effect on the wage share both in the short and in the long run, the reason being the
increase in GDP at factor cost (the denominator of the wage share). However,
households’ disposable income is not directly affected, as these taxes fall for
nonfinancial corporations. Where this shock does have a contemporaneous impact, is on
business investment, as a result of an increase in the profit share. Thus, aggregate
demand and capacity utilization increase slightly, driven by investment, followed by
subsequent increases in employment and wages (these latter with a lag) which, in turn,
stimulates private consumption over time. Despite all these expansionary effects, after a
few periods, we can see that capacity utilization starts to gradually decline. The reason
is that the main driver of aggregate demand in this shock is not consumption but
investment, as the shock is directly increasing the profit share. Increases in investment
expand the stock of capital, thereby reducing the rate of capacity utilization (not because
economic activity is lower, but because capacity is becoming larger). Eventually, this
declining trajectory of capacity utilization offsets the positive effect that the higher
profit share has on investment, thereby stabilizing the rate of accumulation (as reflected
in the right panel of Figure 2). Hence, it seems that under the circumstances presented in
this shock, demand in the Danish economy could also be profit-driven, as the effect of

the shock on GDP is expansionary both in the short and in the long run, regardless of
the declining trajectory of capacity utilization which is, as a matter of fact, a
consequence of demand being driven mostly by investment.

The increase in government consumption initially reduces the wage share
because it increases income instantly, while wages react sluggishly. However, as the
lower rate of unemployment associated with higher demand feed into the wage
bargaining process, the wage bill recovers even surpassing the effect found in the case
of the reduction in the tax rate on labour income. Higher employment and wages
strengthen disposable income which, in turn, fuels consumption and demand. Therefore,
capacity utilization rates are higher all over the sample. Unlike the shock on indirect
taxes where the main driver of demand ended up being investment, in this case, it is
government spending itself and, endogenously, private consumption. As for capital
accumulation, the slightly higher fall in the profit share compared to the increase in
capacity utilization results in a decrease in investment, implying that in this scenario
growth is profit-led.

The effects of these four shocks on policy variables on growth, as reflected in the
right panel of Figure 2, provide mixed evidence about the nature of Denmark´s growth
regime. When government spending and net indirect taxes were shocked, evidence
supporting profit-led growth was found. While a higher government spending led to a
fall in both the profit share and investment, a decrease in indirect taxes ended up
increasing both variables. However, the shock in direct taxes (both in labour income and
profits plus property income) resulted in a decrease in the profit share, but in an increase
in the rate of accumulation, implying that under these circumstances, the economy

would exhibit a wage-led pattern. Thus, it does not seem possible to conclude that the
Danish economy is either wage-led or profit-led “in all circumstances” – rather, it would
seem that depending on the shock that hits the economy the transmission mechanisms
embedded in the behavioural equations and the accounting identities start to interact
with different intensities, thereby leading to unique trajectories that are in some cases,
closer to the wage-led regime and in some cases to the profit-led one.

3.2

Shocks to the economic structure and the institutions

We now turn to the analysis of the four shocks on the structure and the institutions. In
the left panel of Figure 3, we plot the evolution of the wage share in each of the four
scenarios. In the cases of the shocks on productivity, the bargaining power and the
participation rate, the results are in line with our a priori intuitions mentioned above.
However, in the case of the increase in the markup, a slight increase in the wage share is
observed over time, while from a theoretical point of view a fall would have been
expected. This puzzling result arises from the model having more than one single price
index (As the model is fully built based on the system of national accounts, each
component of aggregate demand has its own price index.). While the increase in the
markup affects the prices of consumption goods, the prices of the remaining
components of aggregate demand are not affected. Therefore, following the increase in
the markup, the GDP deflator (the price index used to compute the growth of aggregate
income) reacts less than consumer prices. However, the higher consumption prices
trigger an increase in wages that, given the estimated coefficients, lead to them
increasing more than the GDP deflator (a figure with the trajectories of nominal wages,
consumer prices and the GDP deflator can be found in the annex).

FIGURE 3 NEAR HERE

The trajectories of capacity utilization and the rate of accumulation suggest,
again, that whether the Danish economy is wage-led or profit-led depends on the
circumstances and the shocks that are performed. When income distribution is more
favourable to workers, either because of a higher bargaining power of unions or due to
the lower rate of unemployment brought about by the decrease in the participation rate,
aggregate demand is stimulated through the consumption channel, which is a sign of a
wage-driven economy. Although this encourages firms to increase investment on the
one side, the overall effect on accumulation ends up being negative, driven by the fall in
the profit share. However, when the shock is made on the markup the resulting increase
in the wage share is not strong enough to offset the negative impact on investment.
Thus, the overall effect seems to be contractionary, as reflected in the reduction of
capacity utilization. The combination of a lower capacity utilization with a fall in the
profit share leads to a permanent decrease in the rate of accumulation. Hence, when it
comes to changes in the markup, it seems that both demand and growth in the Danish
economy are profit-led.

The reaction of the economy to a shock in productivity seems less controversial,
as higher productivity is found to reduce employment, thereby lowering the wage bill
and the wage share. The lower labour income reduces aggregate demand through the
consumption channel, which decreases capacity utilization. However, the higher profit
share induces an increase in the rate of accumulation, as nonfinancial corporations’
investment decisions are also driven by the profit share, which is increasing more than
twofold compared to the fall in capacity utilization.

Although the results obtained through shocks to the structural and institutional
parameters are aligned with the theoretical background, the behaviour of the model in
the case of the shock on the markup is striking. The explanation derived from the
analysis of the evolution of wages and the different price indices sounds reasonable.
After all, real-world economies are constituted by several sectors with different market
structures and therefore different markup rates. Thus, it is possible that after an increase
in the markup in some sectors, the net effect is an increase in the wage share. To avoid
confusing generalizations, we carry out an additional shock where apart from the
increase in the markup of consumption goods, we also make a 2% increase in the level
of all the other prices in the economy in such a way that, by construction, all productive
sectors are increasing their markups. If the model is theoretically consistent then it
should happen that as long as prices are increasing more than costs, the wage share
decreases.

FIGURE 4 NEAR HERE

This is indeed what is observed (see Figure 4). With the fall in the wage share,
capacity utilization goes down, driven by the consumption channel, signalling that
demand is wage-driven, as found in the cases of the increase in productivity, the
bargaining power, and the reduction in the participation rate. The rate of accumulation
seems to be profit-led, as found in the other shocks, although the effect tends to fade
away over time. It is important to note that after its initial drop, the wage share starts to
recover to approach the baseline level. The reason for this is that the growth rate of
wages is higher than the growth rate of the GDP deflator (see annex), implying that over

time workers recover part of their share in income. In line with the underlying theory, as
long as the GDP deflator is above wages, the overall markup of the economy will be
above the baseline and the wage share will be below. What these results show is that
when more transmission channels are allowed to play out in the model’s dynamics, a
broader range of results are possible, which calls for a more nuanced view when
defining whether an economy is either wage or profit-driven. Still, the evolution of the
economy when the economy is hit by a change in a structural or institutional parameter
seems to provide more robust evidence in favour of the notion of demand in Denmark
being wage-led while growth being profit-led.

3.3

Discussion

The results found in our experiments seem to be in line with both the mixed evidence
regarding the underlying demand and growth regimes of Denmark, as well as with the
claims of Blecker (2016) and Skott (2017) that the answer to the question might be
dependent on a wide range of elements including transmission mechanisms and the time
frame that is used to draw the conclusions. Our analysis suggests that more important
than classifying an economy as wage-led or profit-led “in all circumstances” it is to
identify: i) the nature of the shock affecting income distribution; ii) the transmission
channels through which the shock directly affects the different parts of the economy
(markets, budget constraints, agents’ behavioural rules, etc.); iii) the channels through
which the shock indirectly affects the economy via the change in income distribution;
iv) the feedback effects between the variables, most importantly the possible two-way
causality between demand and distribution; v) the dynamic context in which the ii, iii
and iv play out, implying that the overall effect of a shock on capacity utilization and

the rate of accumulation can be dependent on the time frame used to draw the
conclusions.

Despite the unique trajectories that the interplay of these five elements bring
about, when addressing the question of the relationship between demand and income
distribution, our evidence shows that more unambiguous results are found when the
experiments consist of changes in the structural and institutional parameters. In all the
four scenarios that we analysed, we found demand to be wage-lediii and capital
accumulation to be profit-led. On the contrary, when the simulations consist of changes
to policy variables the evidence is mixed. We believe that this conflicting evidence
about the relationship between demand, growth and income distribution depending on
the shock affecting the economy coming from a structural or institutional element, or
from a policy variable, deserves further research. One tentative hypothesis could be that
while economic policy like tax rates or public spending operate on a given economic
regime without necessarily changing it, the underlying structure, and institutions (as
well as their changes over time) are indeed the determinants of the relationship between
demand, growth and distribution or, as have been called in the literature, the demand
and growth regime. Still, our conception of time and based on Kalecki’s idea that “the
long-run trend is but a slowly changing component of a chain of short-period situations;
it has no independent entity”, implies that permanent changes in policy variables can
also end up shaping institutions and therefore the underlying demand and growth
regime (as a matter of fact, the State itself is an institution and the policies conducted by
the government are part of it).

Both the results of the experiments and the discussion above show, how the analysis
of the relationship between demand, growth and income distribution can be enriched
when addressed by means of a structural macroeconometric model and, more
specifically, a stock-flow consistent model. The diversity of transmission channels and
the possibility of digging into them allows for deeper analyses and conclusions than the
interpretation of an econometric estimation. The opportunity of conducting more
profound examinations of the reaction of the economy to a certain shock also provides
us with a priceless input for the research activity: the emergence of puzzles that lead to
new questions.
4

Conclusions

The purpose of this paper was to contribute to the literature on demand and growth
regimes by proposing to address the question of whether an economy (Denmark in our
case) is wage-led or profit-led by using an empirical stock-flow consistent model.
Drawing on the advantages of both the “structural” and “aggregative” approaches that
have so far been widely-used to answer the question, the use of a structural
macroeconometric model ensuring stock-flow consistency enables a more holistic
analysis, where a diversity of transmission channels and feedback effects determine the
overall effect of a shock hitting the economy. Moreover, the structural nature of the
model implies that, unlike in the “structural” and “aggregative” approaches, income
distribution is an endogenous variable determined by the interplay of both (exogenous)
structural and institutional elements, policy variables and the transmission channels
themselves. The possibility of making experiments consisting of shocks on these policy,
structural and institutional parameters allow us to take the question about demand and
growth regimes to a deeper level.

To address our research question, we use a quarterly model fully based on the
system of national accounts, to which we added strong Neo-Kaleckian foundations by
separating households into workers and “capital and rentiers”, each of them with
specific propensities to save, and by specifying an investment function dependent on
capacity utilization and the profit share. The behavioural equations estimated for
consumption, investment, exports, imports, wages and prices, the ones driving the most
important model dynamics, exhibit the correct signs, the relationship between the
parameters being in line with the underlying theory.

In line with the claims of Blecker (2016) and Skott (2017), who question the
validity of the conclusions framed in the wage-led vs profit-led dichotomy, we find that
the relationship between demand, growth and income distribution is highly dependent
on the nature of the shock affecting income shares, its impact on the other areas of the
economy and the intensity of feedback effects. Furthermore, the results of the
simulations tend to be more univocal when the shocks are made on the structural and
institutional parameters of the economy, suggesting that demand in Denmark is wageled and capital accumulation is profit-led, than when the shocks are made on policy
variables, where the evidence is mixed. Based on these results, we conclude that holistic
models such as stock-flow consistent models can provide valuable insights into a
question that has captured a lot of attention in the history of heterodox economics. We
plan to keep on digging deeper into the questions that arose as a result of this study and
hope to encourage other researchers to address the question of demand and growth
regimes for other countries using empirical SFC models, so that our results can be read
in a broader perspective.
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Online Appendix
Appendix 1: Sensitivity analysis
In order to make sure that the results obtained in the paper and the conclusions derived
from them are not dependent on the specific size of the shocks that we performed, here
we present the impact of the same eight shocks but with a higher intensity. We present
the trajectories of the variables for changes of 20% in the parameters or exogenous
variables shocked with respect to the baseline. We consider that a discontinuous 20%
permanent increase in all these elements is something not very likely to happen, so all
the range of results contained between the 1% change that we present in the paper and
the 20% variation that is presented in this appendix should cover the possible
trajectories of the economy when in the proposed scenarios. It is evident from Figures
A1 and A2 that stronger shocks on the exogenous components of the model do not
affect the dynamic behaviour of the wage share, capacity utilization and the rate of
accumulation. Even small differences can be observed in the trajectories compared to

the ones shown in Figures 3 and 4, the results obtained and their interpretation remains
unchanged.
Figure A1: Impact of policy shocks (relative to the baseline)

Figure A2: Impact of structural and institutional shocks (relative to the baseline)

Appendix 2: Evolution of wages, consumption prices and the GDP deflator in the
markup shock
Figure A3: Impact of structural and institutional shocks (relative to the baseline)

Appendix 3: List of equations of the full model and related symbols
As done in the paper, capital letters denote nominal variables and lower-case letters
denote real variables.
Non-Financial Corporations
(A. 1)
(A. 2)
(A. 3)
(A. 4)
(A. 5)
(A. 6)

(A. 7)
(A. 8)
(A. 9)
(A. 10)
(A. 11)
(A. 12)
(A. 13)
(A. 14)
(A. 15)
(A. 16)
(A. 17)

(A. 18)

(A. 19)
(A. 20)
(A. 21)
(A. 22)
(A. 23)
(A. 24)
(A. 25)
(A. 26)
(A. 27)
(A. 28)

(A. 29)
(A. 30)
(A. 31)
(A. 32)
(A. 33)
(A. 34)
(A. 35)
(A. 36)
(A. 37)
Households
(A. 38)
(A. 39)
(A. 40)
(A. 41)
(A. 42)
(A. 43)
(A. 44)
(A. 45)
(A. 46)

(A. 47)
(A. 48)
(A. 49)
(A. 50)
(A. 51)
(A. 52)
(A. 53)
(A. 54)

(A. 55)
(A. 56)
(A. 57)
(A. 58)
(A. 59)
(A. 60)
(A. 61)

(A. 62)
(A. 63)
(A. 65)
(A. 66)
(A. 67)
(A. 68)

(A. 69)
(A. 70)
(A. 71)
(A. 72)

(A. 73)
(A. 74)
(A. 75)
(A. 76)
(A. 77)
(A. 78)
(A. 79)

Financial Sector
(A. 80)
(A. 81)
(A. 82)
(A. 83)
(A. 84)
(A. 85)
(A. 86)
(A. 87)
(A. 88)
(A. 89)
(A. 90)
(A. 91)
(A. 92)
(A. 93)
(A. 94)
(A. 95)
(A. 96)
(A. 97)
(A. 98)
(A. 99)
(A. 100)
(A. 101)
(A. 102)
(A. 103)

Government
(A. 104)
(A. 105)
(A. 106)
(A. 107)
(A. 108)
(A. 109)
(A. 110)
(A. 111)
(A. 112)
(A. 113)
(A. 114)
(A. 115)
(A. 116)

Rest of the world
(A. 117)
(A. 118)
(A. 119)
(A. 120)
(A. 121)
(A. 122)
(A. 123)
(A. 124)
(A. 125)
(A. 126)
(A. 127)
(A. 128)
(A. 129)
(A. 130)
(A. 131)
(A. 132)

Labour market
(A. 133)
(A. 134)
(A. 135)
(A. 136)
(A. 137)
(A. 138)
(A. 139)
(A. 140)
(A. 141)

Symbols:
N = non-financial corporations, F = financial corporations, G = government, H = Households, W = Rest of the World

Notation

Description
Nominal GDP
Nominal Private Consumption
Nominal Gross fixed capital formation
Noninal Exports of goods and services
Nominal Imports of goods and services
GDP deflator
Real GDP
Real Private Consumption
Real Gross fixed capital formation
Real Exports of goods and services
Real Imports of goods and services
Nonfinancial corporations Nominal
Investment in Buildings and Dwellings
Financial corporations Nominal
Investment in Buildings and Dwellings
Households Nominal Investment in
Buildings and Dwellings
Government Nominal Investment in
Buildings and Dwellings
Nonfinancial corporations Nominal
Investment in Equipment
Financial corporations Nominal
Investment in Equipment
Households Nominal Investment in
Equipment
Government Nominal Investment in
Equipment
Price deflator on consumption
Wage bill paid by firms
Wage bill received by households
Wage bill received by the rest of the world
Total Employment
Employment hired to the households
Employment hired to the rest of the world
Unemployment
Rate of unemployment
Labour force
Population
Retired people
Wage rate
Disposable income
Disposable income of profit
Disposable income on wages/transfers
Change in pension entitlements
Benefits received by the households
Savings
Aggregate gross operating surplus
Sectoral gross operating surpluses
Net interest income on interest bearing
assets
Net interest income on insurance
Net dividends
Net indirect taxes
Income taxes
Social contributions
Social benefits
Other current transfers
GDP at factor costs

Profit share
Labour productivity
Capacity utilization
Tobin’s q
Real exchange rate
Nominal exchange rate
Stock of buildings and dwellings
Stock of capital of equipment
Net lending
Current account balance
Net acquisitions of non-produced nonfinancial assets
Capital transfers
Stock of Equities
Transaction of equities
Capital gains on equities
Nonfinancial corporations’ demand for
equities (flow)
Nonfinancial corporations’ supply of
equities (flow)
Financial corporations’ demand for
equities (flow)
Financial corporations’ supply of equities
(flow)
Households demand for equities issued by
nonfinancial corporations
Households demand for equities issued by
financial corporations
Households demand for equities issued by
the rest of the world
Stock of interest-bearing assets
Transaction of interest-bearing assets
Capital gains on interest-bearing assets
Stock of loans
Transaction of loans
Capital gains on loans
Stock of securities
Transaction of securities
Capital gains on securities
Domestic securities issued by Financial
corporations
Domestic securities held by the rest of the
world
Stock of insurance technical reserves
Transaction of insurances
Capital gains on insurances
Financial net wealth
Net wealth

Parameters
Net indirect tax rate
Income tax rate levied Households
Income tax rate levied on nonfinancial
corporations
Income tax rate levied on financial corporations
Price deflator of building and dwellings
Price deflator of Equipment
Price deflator of imports

Price deflator of exports
Price deflator of public consumption
International price index
Depreciation rates of the capital stock
Interest rate on interest-bearing assets
Interest rate on securities
Interest rate on loans
Interest rate on insurance technical reserves
Dividend distribution rate
Households share of equities issued by
nonfinancial corporations
Households share of equities issued by financial
corporations

Appendix 4: Estimation of Behavioural Equations
In this appendix all the estimated behavioural equations are presented. The model is
estimated using quarterly national account data for Denmark for the period 2005q1 to
2020q1. Before estimating the behavioral equations, we remove seasonal fluctuation
from our variables. In most cases, the structural parameters are estimated using ARDL
following the approach proposed in (Pesaran et al, 2001), also known as the ARDL

bounds test. This estimation strategy is quite useful in exploring cointegrating
relationships amongst variables that have different orders of integrations. We follow a
general-to-specific methodology where we start with a large number of lags and then
drop irrelevant lags to choose a parsimonious model. In the case of cointegration, we
estimate an error-correction version of the model. In the case of no cointegration, we
simply estimate a dynamic regression using stationary data. Even though our estimation
strategy attempts to choose a model structure that best fits the data for a given
dependent variable, our choice of variables in every equation is purely based on theory.

Wages

Prices

Real Private Consumption

Exports

Imports

Households’ investment in buildings and dwellings

Households’ investment in equipment

Non-financial Corporations’ investment in buildings and dwellings

Non-financial Corporations’ investment in equipment

Table 1: Theoretical transactions flow matrix for Denmark

Source: self-elaborated

Figure 1: Main Transmission Channels

Source: self-elaborated

Figure 2: Impact of policy shocks (relative to the baseline)

Source: self-elaborated

Figure 3: Impact of structural and institutional shocks (relative to the baseline)

Source: self-elaborated

Figure 4: Impact of a generalized increase in prices (relative to the baseline)

Source: self-elaborated

Figure 1: Main Transmission Channels
Figure 2: Impact of policy shocks (relative to the baseline)
Figure 3: Impact of structural and institutional shocks (relative to the baseline)
Figure 4: Impact of a generalized increase in prices (relative to the baseline)

i
The “Adjustment variable” row accounts for the discrepancies between the data reported in the income
accounts (the ones up to the “net lending” row) and the financial account. This adjustment variable is kept
as exogenous all over the sample.
ii
The markup is an endogenous variable in the model. Prices and wages are determined through
behavioural equations, while productivity and import prices are exogenous. The markup is determined
based on the combination of the values taken by these variables at every point of time. This specific shock
is made by changing the long run coefficient of production costs in the price equation in such a way that
the markup is on average 1% above the baseline.
iii
The only exception was the shock to the markup, where we found that demand was profit-led.
However, when the shock was adjusted to match the increase of the markup with a decrease in the wage
share, demand turned to be wage-led.

