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Motivation: Productivity growth is declining, but...

Figure 1: Productivity growth, G7 economies, trade cycle average,
1981–2024, per cent
Notes: Own calculations and presentation based on European Commission (2025).
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Kaldor-Verdoorn

Kaldorian growth theory: Demand affects productivity growth
Technical progress function (Kaldor, 1957, 1961) or Verdoorn’s
law (Kaldor, 1966, 1975)
Numerous empirical tests: Studies between 1949–2001
(summarised by McCombie, 2002), studies between 2001–2013
(summarised by Hein, 2014, pp. 328–329), and more recent
(Antenucci et al., 2020; Barbieri Góes et al., 2026;
Chrysanthakopoulos et al., 2026; Deleidi et al., 2021, 2023)

Post-Kaleckian use of Kaldor-Verdoorn
Labour productivity growth endogenised via dynamics of
output and/or capital stock growth
Capital-embodied technical progress feedbacks to investment
Harrod-neutral technical progress
Examples: Rowthorn (1981), Lavoie (1992, pp. 322-327),
Cassetti (2003), Dutt (2003), and Hein and Tarassow (2010)
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Marx-Hicks

Wage-push effect: Distribution affects productivity growth
Cost-induced technical change: Pressure on firms’ profit share
by increasing real wage and lower unemployment
Historical reference to Marx (1867, ch. 15) and Hicks
(1932[1963], ch. 6), but as well Sylos-Labini (1984, 1993)
Several applications in classical-Marxian growth models
(Duménil & Levy, 1995, 2010; Kurz, 2010; Tavani, 2012, 2013;
Zamparelli, 2015; Kemp-Benedict, 2022, 2024; Stamegna, 2024)
Numerous empirical tests: Summary in Hein (2014, p. 331), and
more recent (Hartwig, 2014; Fontanari & Palumbo, 2023; Salvati
& Tridico, 2025)

Post-Kaleckian use of Marx-Hicks
Mostly, as second channel alongside Kaldor-Verdoorn
Examples: Taylor (1991), Cassetti (2003), Dutt (2003),
Naastepad (2006), Hein and Tarassow (2010), and Storm and
Naastepad (2017)
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Schumpeter: Background

Creative destruction vs. accumulation
Creative destruction: Firms with outdated technology exit
markets, if outcompeted by innovative firms and entrepreneurs
(Schumpeter, 2005, ch. 7)
Creative accumulation: Incumbent firms accumulate
knowledge and perform incremental innovation (Bell & Pavitt,
1993; Malerba & Orsenigo, 1995)

Schumpeter Mark I:
“(L)ow concentration, low stability, high birth-rate, low firm
size” (Malerba & Orsenigo, 1995, p. 58)
Prominent role of the entrepreneur and new firms in
innovation

Schumpeter Mark II:
“(H)igh concentration, high stability, low birth-rate, high firm
size” (Malerba & Orsenigo, 1995, p. 58)
Innovation by R&D labs of large firms with accumulated
knowledge
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Schumpeter: Effects of wages and wage bargaining

Real wages growth:
Re-composition: Pressure on technological laggards and
stimulation of creative destruction (Kleinknecht, 1998)
Effect on technological frontier in line with the Marx-Hick
argument (Vergeer & Kleinknecht, 2014; Kleinknecht, 2020, 2026)

Wage bargaining level:
Decentralisation of bargaining makes technological laggards
more competitive (Kleinknecht, 2020)
Bargaining at the national level increases the incentive to
innovate with equalised wage development (Kılıçaslan &
Taymaz, 2008)
Argument applies to dynamics within a sector and between
sectors (Kleinknecht et al., 2006; Lucidi & Kleinknecht, 2010;
Kleinknecht, 2026)

Effects take place regardless of the dominant Schumpeter
innovation model
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Schumpeter: Labour market rigidities

Knowledge acquisition:
Knowledge accumulation and protection at the firm level
deteriorate with more flexible labour markets (Kleinknecht,
2020)
Effect via employed permanent workers (Lucidi & Kleinknecht,
2010; Vergeer & Kleinknecht, 2014) and newly-created temporary
jobs (Booth et al., 2002; Daveri & Parisi, 2010; Pariboni & Tridico,
2020)

Social relations in the firm:
Loyalty and trust are the basis for the contribution of workers
to technological progress (Storm & Naastepad, 2009, 2012)
Leakage of firm-specific knowledge becomes less likely and
supervision costs decreases (Kleinknecht et al., 2014)

Similarities with New Keynesian labour market approaches,
e.g. efficiency wage or insider-outsider theories (Akerlof, 1984;
Shapiro & Stiglitz, 1984)
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A Kaleckian model with endogenous technical change

Closed economy post-Kaleckian distribution and growth
model

Endogenous productivity growth
Explicit consideration of LMIs

Model in tradition of Kalecki (1954), Steindl (1976), Bhaduri
and Marglin (1990) and Kurz (1990)

Usual post-Kaleckian endogenous growth model
Harrod-neutral technical change with constant
capital-potential output ratio
Capital-embodied character of technical change

Model with demand and productivity component (Setterfield
& Cornwall, 2002; Naastepad, 2006; Hein & Tarassow, 2010; Hartwig,
2013, 2014)
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Extension of the model

Distribution:

Ω = Ω0 + Ω1Λ ; 0 < Ω0 < 1, 0 < Ω1 (1)

Demand component:

g = α+ βu + τ(1 − Ω) + γŷ ; α, β, τ, γ > 0 (2)

g∗ =
sΠ
v (1 − Ω0 − Ω1Λ )[α+ τ(1 − Ω0 − Ω1Λ ) + γŷ ]

sΠ
v (1 − Ω0 − Ω1Λ )− β

(3)

Productivity component:

ŷ = η + ϵg + θ(Ω0 + Ω1Λ ) + ϕΛ ; η, ϵ, θ > 0, ϕ =? (4)

→ Interaction of both components creates an overall
demand-led equilibrium
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Model illustration

Figure 2: A Kalecki-Steindl-Kaldor-Marx-Schumpeter endogenous growth
model, capital accumulation and productivity growth
Notes: Own presentation.
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Derivatives regarding LMIs

Demand component:

∂g∗

∂Λ
=

sΠ
v Ω1[βu

∗ − τ(1 − Ω0 − Ω1Λ)]
sΠ
v (1 − Ω0 − Ω1Λ)− β

> 0∨ < 0 (5)

Productivity component:

∂ŷ

∂Λ
= θΩ1 + ϕ > 0∨ < 0 (6)
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Direct and indirect effects of LMIs

Figure 3: Direct and indirect effects of labour market regulation
Notes: Own presentation. A plus indicates a positive effect between respective elements, a minus a
negative one.
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Potential regimes for wage-led demand

Table 1: Effects of an increase in LMIs on the overall equilibrium with a
wage-led demand component

Wage-led demand component
(∂u∗\∂Λ) > 0; (∂g∗\∂Λ) > 0

LMI-led LMI-burdened
productivity component productivity component

(∂ŷ\∂Λ) > 0 (∂ŷ\∂Λ) < 0

Weak Intermediate Strong

∂u∗∗\∂Λ + + + –
∂g∗∗\∂Λ + + + –
∂ŷ∗∗\∂Λ + + – –
Overall regime E E I C

Notes: Own presentation. ’E’ indicates an expansionary regime, ’I’ an intermediate regime and ’C’ a
contractionary regime.
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Potential regimes for profit-led demand

Table 2: Effects of an increase in LMIs on the overall equilibrium with a
profit-led demand component

Profit-led demand component
(∂u∗\∂Λ) < 0; (∂g∗\∂Λ) < 0

LMI-led LMI-burdened
productivity component productivity component

(∂ŷ\∂Λ) > 0 (∂ŷ\∂Λ) < 0

Weak Intermediate Strong

∂u∗∗\∂Λ – – + –
∂g∗∗\∂Λ – – + –
∂ŷ∗∗\∂Λ – + + –
Overall regime C I E C

Notes: Own presentation. ’E’ indicates an expansionary regime, ’I’ an intermediate regime and ’C’ a
contractionary regime.
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Theoretical results

Potential overall regimes
Expansionary overall regime Illustration

Intermediate overall regime Illustration

Contractionary overall regime Illustration

Both demand components can generate all three potential
overall regimes

→ Empirical analysis necessary to determine the respective actual
overall regime
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Empirical approach

Data:
G7 economies as given entity of most advanced economies
Period: 1981–2019

Medium- to long-run: Averages for trade cycles Years

→ Identification of emerging patterns and their effect on the
economic outcomes, in particular productivity growth
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Indicators for LMIs

Measures:
Employment protection index for regular and temporary
workers by OECD (2024)
Bargaining level by OECD and AIAS (2025)
Union density by OECD and AIAS (2025)
Bargaining coverage by OECD and AIAS (2025)

Specific characteristics of economies Data

Liberal market economies vs. coordinated or mixed market
economies
Economies with a coordinated labour market differ among
each other

Calculation of a summary index: Weighted average Formula
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Summary index for LMIs

Table 3: Summary index for labour market institutions, G7 economies,
trade cycles, 1981-2019

Country Cycle 1 Cycle 2 Cycle 3 Cycle 4

Canada 0.257 0.242 0.227 0.222
France 0.509 0.518 0.532 0.528
Germany 0.584 0.515 0.445 0.423
Italy 0.710 0.658 0.598 0.605
Japan 0.262 0.234 0.199 0.190
UK 0.454 0.318 0.292 0.265
US 0.153 0.137 0.125 0.118

Notes: Own calculations based on OECD (2024) and OECD & AIAS (2025). The labour market
institutions index is the weighted average of indicators normalised to a scale from 0 to 1; 0 indicates a
fully deregulated labour market, 1 a fully regulated one.



Foundations Model Potential regimes G7 economies Conclusions

Common trends: LMIs & wage share

Figure 4a: Cumulative change in LMIs and in wage share, G7 economies,
trade cycles, 1981–2019
Notes: Own calculations and presentation based on OECD (2024), OECD & AIAS (2025), and
European Commission (2025).
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Common trends: LMIs & GDP growth

Figure 4b: Cumulative change in LMIs and in GDP growth, G7
economies, trade cycles, 1981–2019
Notes: Own calculations and presentation based on OECD (2024), OECD & AIAS (2025), and
European Commission (2025).
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Common trends: LMIs & productivity growth

Figure 4c: Cumulative change in LMIs and in productivity growth, G7
economies, trade cycles, 1981–2019
Notes: Own calculations and presentation based on OECD (2024), OECD & AIAS (2025), and
European Commission (2025).
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Common trends: Wage share & productivity growth

Figure 5a: Cumulative change in the wage share and in productivity
growth, G7 economies, trade cycles, 1981–2019
Notes: Own calculations and presentation based on OECD (2024), OECD & AIAS (2025), and
European Commission (2025).
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Common trends: GDP growth & productivity growth

Figure 5b: Cumulative change in real GDP growth and in productivity
growth, G7 economies, trade cycles, 1981–2019
Notes: Own calculations and presentation based on OECD (2024), OECD & AIAS (2025), and
European Commission (2025).
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Common trends: Results

Stagnation trend
GDP growth: Continuously falling trend for all countries
Productivity growth: CMEs (except IT) continously, LMEs
hump-shaped development

Deregulation trend connected falling wage share
Exception France: Increased regulation
Exception UK: Higher wage share

Increase in productivity growth between some cycles
Substantial increases in Canada, UK and US (LMEs); minor
increase in Italy
Cycles 1, 2 and 3
GDP growth decreases for UK and US, increases for Canada

→ Possible to achieve this result with our model
Wage-led demand for Germany, Italy, Japan, UK, US and
profit-led demand for Canada (Onaran & Galanis, 2013)
Differentiation between long run and short run
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Long-run changes in overall regimes

Figure 6: Falling LMI index and long-run changes in overall regimes
Notes: Own presentation. Equilibrium S refers to the starting point; A and B to resulting equilibria in
different kinds of economies. Interpretation of these equilibria is only possible in relation to the starting
point, not relative to each other.
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Short-run changes in Germany and Italy, and UK and US

Figure 7: Falling LMI index and short-run changes in overall regimes of
CMEs (Germany, Italy) and LMEs (UK, US)
Notes: Own presentation. Equilibrium S refers to the starting point; A and B to resulting equilibria in
CMEs (Germany, Italy) and LMEs (UK, US) respectively. Interpretation of these equilibria is only
possible in relation to the starting point, not relative to each other.



Foundations Model Potential regimes G7 economies Conclusions

Conclusions

Theory: A post-Kaleckian growth model with Schumpeterian features

Schumpeterian features can be embedded in a post-Kaleckian demand-led
growth model via the productivity component: LMI-led or LMI-burdened

Interaction with demand component and generation of three potential
overall regimes for regulation: expansionary, intermediate or
contractionary regime

LMIs have direct productivity effects, and indirect ones via the
distribution channel and effects on (wage- or profit-led) demand

Illustrative evidence: Deregulation and stagnation in G7 countries, 1980s–2019

Short run: CMEs (DE, IT) contractionary effects in expansionary regime;
LMEs (UK, US) intermediate effects in intermediate regime (g∗∗ ↓;
y∗∗ ↑) due to LMI-burdened productivity component and deregulation

Long run: Contractionary effects in expansionary regime due to
deregulation and falling wage shares; for each country, with varying
effects on the two components.
Dominance of Marx-Hicks and Kaldor-Verdoorn!
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Expansionary regime: Illustration
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Figure: The possible expansionary overall regimes for an increase in LMIs
Notes: Own presentation.



References References Supplementaries

Intermediate regime: Illustration

Back to slide

Figure: The possible intermediate overall regimes for an increase in LMIs
Notes: Own presentation.
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Contractionary regime: Illustration
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Figure: The possible contractionary overall regimes for an increase in
LMIs
Notes: Own presentation.
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Cycles

Back to slideCycles for the G7 economies

Country Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

Canada 1982 1991 2003 2009 2020
–1990 –2002 –2008 –2019 –2024

France 1981 1993 2003 2009 2020
–1992 –2002 –2008 –2019 –2024

Germany 1982 1993 2003 2009 2020
–1992 –2002 –2008 –2019 –2024

Italy 1982 1993 2003 2009 2020
–1992 –2002 –2008 –2019 –2024

Japan 1981 1993 2003 2009 2020
–1992 –2002 –2008 –2019 –2024

UK 1981 1991 2002 2009 2020
–1990 –2001 –2008 –2019 –2024

US 1982 1991 2001 2009 2020
–1990 –2000 –2008 –2019 –2024

Notes: Own classification based on recession years. A cycle starts with a recession year and ends the
year before the next recession.
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Tables Labour Market Institutions: Canada
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Indicators for labour market institutions, Canada, trade cycles

Variable Unit Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

EPLr Index 0.59 0.59 0.59 0.59
EPLt Index 0.25 0.25 0.25 0.25
Level Index 1.00 1.00 1.00 1.00
UD % 34.54 34.49 32.32 31.75
UD (s) % 36.48 31.84 29.47 28.45 28.65
Unadj. cov. % 37.68 37.75
Unadj. cov. (s) % 39.77 32.63 31.63 30.50 30.65
Adj. cov. % 37.68 37.75
Adj. cov. (s) % 39.77 32.63 31.63 30.50 30.65
Wage share % 65.08 65.80 61.24 62.23 59.90

Notes: Own calculations based on OECD (2024) and OECD and AIAS (2025). EPL is the index for
employment protection legislation; for regular workers the EPR version 1 is used, for temporary workers
EPT version 1; data available from 1985. Adjusted bargaining coverage is adjusted for the number of
employees with the right to bargain.
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Tables Labour Market Institutions: France
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Indicators for labour market institutions, France, trade cycles

Variable Unit Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

EPLr Index 2.58 2.54 2.69 2.51
EPLt Index 2.70 3.13 3.13 3.08
Level Index 3.00 3.00 3.00 3.00
UD % 12.13 8.40 8.02 8.33
UD (s) % 14.43 10.80 10.63 10.68
Unadj. cov. % 65.90 68.50 72.80 73.65 74.75
Unadj. cov. (s) %
Adj. cov. % 89.10 93.70 97.70 98.00 98.00
Adj. cov. (s) %
Wage share % 70.38 65.46 64.26 66.60 66.77

Notes: Own calculations based on OECD (2024) and OECD and AIAS (2025). EPL is the index for
employment protection legislation; for regular workers the EPR version 1 is used, for temporary workers
EPT version 1; data available from 1985. Adjusted bargaining coverage is adjusted for the number of
employees with the right to bargain.
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Tables Labour Market Institutions: Germany
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Indicators for labour market institutions, Germany, trade cycles

Variable Unit Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

EPLr Index 2.50 2.59 2.60 2.60
EPLt Index 3.47 2.53 1.08 1.13
Level Index 3.00 3.00 3.00 3.00
UD % 31.78 24.83 19.23 16.35 14.65
UD (s) % 26.30 23.40 18.20 15.93
Unadj. cov. %
Unadj. cov. (s) % 68.96 61.03 54.57 48.65
Adj. cov. % 85.00
Adj. cov. (s) % 72.50 64.12 57.08 50.75
Wage share % 66.73 64.77 61.94 63.81 63.78

Notes: Own calculations based on OECD (2024) and OECD and AIAS (2025). EPL is the index for
employment protection legislation; for regular workers the EPR version 1 is used, for temporary workers
EPT version 1; data available from 1985. Adjusted bargaining coverage is adjusted for the number of
employees with the right to bargain.
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Tables Labour Market Institutions: Italy
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Indicators for labour market institutions, Italy, trade cycles

Variable Unit Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

EPLr Index 3.02 3.02 3.02 2.80
EPLt Index 5.00 3.99 2.00 1.97
Level Index 3.18 3.00 3.00 3.27
UD % 39.65 33.51 31.47 32.36 30.48
UD (s) % 40.87 32.87 26.32 25.47
Unadj. cov. % 100.00 100.00 100.00 100.00 100.00
Unadj. cov. (s) %
Adj. cov. % 100.00 100.00 100.00 100.00 100.00
Adj. cov. (s) %
Wage share % 65.18 60.17 59.83 60.95 58.71

Notes: Own calculations based on OECD (2024) and OECD and AIAS (2025). EPL is the index for
employment protection legislation; for regular workers the EPR version 1 is used, for temporary workers
EPT version 1; data available from 1985. Adjusted bargaining coverage is adjusted for the number of
employees with the right to bargain.
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Tables Labour Market Institutions: Japan
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Indicators for labour market institutions, Japan, trade cycles

Variable Unit Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

EPLr Index 1.70 1.70 1.61 1.37
EPLt Index 1.69 1.44 0.88 0.94
Level Index 1.00 1.00 1.00 1.00
UD % 27.74 22.88 18.96 17.58 16.63
UD (s) %
Unadj. cov. % 22.07 18.41 15.34 14.82 14.35
Unadj. cov. (s) %
Adj. cov. % 24.15 19.92 16.56 15.93 15.40
Adj. cov. (s) %
Wage share % 69.91 66.94 62.72 61.68 63.88

Notes: Own calculations based on OECD (2024) and OECD and AIAS (2025). EPL is the index for
employment protection legislation; for regular workers the EPR version 1 is used, for temporary workers
EPT version 1; data available from 1985. Adjusted bargaining coverage is adjusted for the number of
employees with the right to bargain.
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Tables Labour Market Institutions: UK
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Indicators for labour market institutions, UK, trade cycles

Variable Unit Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

EPLr Index 1.35 1.38 1.51 1.41
EPLt Index 0.25 0.25 0.36 0.38
Level Index 2.60 1.27 1.00 1.00
UD % 45.56 33.17 27.43 24.62 21.93
UD (s) % 38.20 32.34 28.47 25.02 22.95
Unadj. cov. %
Unadj. cov. (s) %
Adj. cov. % 71.83 52.70
Adj. cov. (s) % 49.95 43.45 39.63
Wage share % 61.69 60.62 63.91 64.82 62.95

Notes: Own calculations based on OECD (2024) and OECD and AIAS (2025). EPL is the index for
employment protection legislation; for regular workers the EPR version 1 is used, for temporary workers
EPT version 1; data available from 1985. Adjusted bargaining coverage is adjusted for the number of
employees with the right to bargain.
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Tables Labour Market Institutions: US
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Indicators for labour market institutions, US, trade cycles

Variable Unit Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5

EPLr Index 0.09 0.09 0.09 0.09
EPLt Index 0.25 0.25 0.25 0.25
Level Index 1.00 1.00 1.00 1.00
UD %
UD (s) % 17.58 14.76 12.63 11.18 10.30
Unadj. cov. %
Unadj. cov. (s) % 20.04 16.50 13.89 12.40 11.55
Adj. cov. %
Adj. cov. (s) % 20.04 16.50 13.89 12.40 11.55
Wage share % 64.90 64.68 63.51 60.49 59.29

Notes: Own calculations based on OECD (2024) and OECD and AIAS (2025). EPL is the index for
employment protection legislation; for regular workers the EPR version 1 is used, for temporary workers
EPT version 1; data available from 1985. Adjusted bargaining coverage is adjusted for the number of
employees with the right to bargain.
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Formula Summary Index
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The index for labour market institutions (LMIi) for economy e in
cycle c is calculated as:

LMIe,c =
1
4

(︃
EPLre,c + EPLte,c

2

)︃
+

1
4

(︃
Levele,c

1

)︃
+

1
4
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UDe,c + UDse,c

2
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+

1
4
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AdjCove,c + AdjCovse,c + UnadjCove,c + UnadjCovse,c

4
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