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Abstract

This paper studies two formal models of long run growth with a medium-run distribu-
tive cycle, both of which feature causal links from the rise in inequality to a deterio-
ration of long run macroeconomic performance. Both versions feature an endogenous
income-capital ratio: one through the Keynesian notion of effective demand, the other
building on induced bias in technical change. A key focus of the analysis is on the
assumptions necessary in both frameworks to generate policy implications consistent
with the observed decline of the labor share, the income-capital ratio, and labor pro-
ductivity growth during the neoliberal era. Importantly, both theories: (a) provide
space for mutually reinforcing pro-labor and pro-growth policies in the long run, al-
though they differ in the mechanisms at play in these processes; (b) imply a potential
tradeoff between pro-labor policies and growth on one hand, and long-run employment
on the other; (c) are consistent with the evidence on the distributive cycle at business
cycle frequency.
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1 Introduction

The Great Recession and the slow recovery that followed revived debates about secular
stagnation and its relation with distributive variables. The decline in long run macroeco-
nomic performance, however, precedes 2008: as shown in Figure ??, the economic tra-
jectory of the United States after the Volcker disinflationary shock of the early 1980s is
characterized by a decline in the labor share of income, a decline in labor productivity
growth, and a decline in the income-capital ratio, the latter defined as the ratio of real value
added over net fixed assets. Over the same period, the complement to one of the civilian
unemployment rate shows a slightly positive trend, despite its volatility due to two deep
recessions: the Volcker shock of the early 1980s, and the Great Recession of 2008[] The
declining trend in the BEA “headline” labor share in the top-left panel of Figure ?? accel-
erates in the 2000s, but the surge in the late 1990s is likely driven to a large extent by the
top sliver of the wage and salary distribution. ? have calculated a measure of labor rents
as a share of value added (displayed in gray) that shows a monotonically decreasing trend
over the neoliberal period. Identifying the fall in worker power as the leading cause, the
authors argue that this decline captures a redistribution of rents from labor to capital and,
therefore, a decline in the labor share of income

Another stylized fact of importance for the US economy is the presence of a medium-run
distributive cycle, that is a counterclockwise movement in the activity-distribution space.
Figure ?? displays such cycles for the post-war US macroeconomy. High profitability
spurs economic activity—measured either by the income-capital ratio, the output gap, or
the employment rate. In turn, the output expansion results in an increase in the labor
share; the corresponding reduction in profitability eventually reduces capital accumulation
so that activity slows down. The labor share then starts declining, restoring profitability and
investment, and the cycle can repeat itself. The first formalization of a distributive cycle
is due to ?, who intended to provide a mathematical description of the Marxian notion of
capital-labor conflict. Applied contributions that followed found empirical support for the
distributive cycle while adding a role for the Keynesian notion of effective demand (???2?2?).

It is a longstanding practice in macroeconomics to separate long run trends from short-
to-medium run fluctuations, and to consider business cycles as ultimately driven by ex-
ogenous shocks. However, it is highly desirable to have a theoretical framework capable
of simultaneously accounting for both sets of stylized facts as endogenous features of an

12 provide related references, discussion and empirical evidence that the decline in (G-7) growth rates
post-2008 is not driven by recessionary factors, but stagnationary tendencies that preceded the crisis.

This measure combines estimates of union wage premia, large firm wage premia, and industry wage
premia; but it is likely to underestimate the decline in labor rents because it does not include the difficult-to-
quantify effect of rising shareholder power in the US economy. However, measurement issues, especially of
the labor share and income-capital ratio, are prevalent and must be carefully considered as discussed at length
in the literature (see ?). ?, for example, suggest that the decline in the labor share results from the switch
to treat intellectual property products (IPP) as investment expenditure, although it is unclear how much of
IPP-related incomes are actually rents.
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Figure 1: US macroeconomic trends, 1983-2019. Data sources: the labor share is the BLS’s headline
measure (FRED series PRS85006173, percentage share from BLS Labor productivity and cost measures),
the imputed labor rent share is from ?; labor productivity growth is FRED series PRS85006091; the income-
capital ratio is net value added/net fixed assets (BEA Table 1.14 line 3 for corporate business net value added;
BEA Table 6.1 line 2 for current-cost net stock of fixed assets of corporate business); the employment rate is
the remainder to one of the civilian unemployment rate (1—-UNRATE from FRED); the output gap is log ratio
of real to potential GDP (GDPCI and GDPPOT, FRED).

advanced capitalist economy such as the United States. Our goal in this paper is precisely
to provide an account of the deterioration of long run economic performance in the Neolib-
eral era embedded in a medium run distributive cycle. To do so, we build on two strands of
heterodox literature: on the one hand, both supply- and demand-driven distributive cycles;
on the other hand, the literature on distribution-driven technological change. We build on
and find many touchpoints with the innumerable and lasting contributions by the late Peter
Flaschel, in particular ??.

Our contribution is to delineate necessary assumptions, relevant mechanisms, and key
resultsf| In both models, a deterioration of labor market institutions and the consequent

3Importantly, and first, we aim to provide an account of the qualitative feature of the US economy in the
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Figure 2: US distributive cycles, 1953:11-2019:1V. Each panel displays smoothed cycles between employ-
ment rate and labor share (dashed) and output gap and labor share (solid) at business cycle frequency, from
NBER peak-to-peak. Labor share is on the vertical axis. Starting points are marked with dots. For brevity,
cycles prior to 1953 are not shown and the 1980:1 peak is subsumed in panel (e). Data sources: Employment
rate is the remainder to one of the civilian unemployment rate (1—-UNRATE, FRED), output gap is log ratio of
real to potential GDP (GDPC1 and GDPPOT, FRED), and labor share is the BLS’s headline measure (FRED
series PRS85006173). The applied filter is the maximal overlap discrete wavelet transform; displayed are 4-8
year cycles. For details, see ? and ?, p. 203.

increase in inequality leads to rising demand and accumulation in the short run, because
both aggregate demand and capital accumulation are profit-led in the now-established post-
Keynesian terminology. However, long-run macroeconomic performance ultimately wors-
ens, because the declining labor share reduces the pressure to innovate in order to save on
labor costs. As a consequence, labor productivity growth, which anchors output growth in
the long-run, falls. Moreover, the income-capital ratio must also decline: Harrodian bal-
anced growth requires in the long run that the accumulation rate be equal to the growth

Neoliberal era, and not an accurate quantitative match to the data. Second, we consider changes in the labor
markets only as a potential driver of inequality but certainly not the only one. As detailed in the next section,
and as suggested by an anonymous reviewer, other factors are important and likely complementary—among
these are globalization, economic policy stance, or financialization, to name a few. See also the concluding
section for references.



rate of the effective labor force, i.e., the sum of the growth rates of population and labor
productivity. An increasing profit share puts upward pressure on the former but downward
pressure on the latter, and the decline in the income-capital ratio ensures that the equality
is restored.

Thus, in both models outlined in this paper the income-capital ratio is endogenous, in
addition to endogenous income shares and employment rate. However, the main mech-
anisms at play are starkly different. The model of the classical distributive cycle (CDC,
hereafter) builds on the notion of induced technical change, discussed in more detail in
Section ??, according to which an increase in the labor share of income spurs productivity-
enhancing innovation by profit-maximizing firms aiming to economize on labor costs. As
in ? and ?, the income-capital ratio adjusts as the result of the firm’s profit-maximizing
choice. In sharp contrast, at the heart of the Keynesian distributive cycle (KDC hereafter)
is the notion of effective demand. Here, quantity adjustments in the income-capital ratio
ensure equilibrium in the goods market, but technical change is also endogenous to and in-
creasing in the labor share. Despite these differences, both models imply a long run decline
in the income-capital ratio in response to a deterioration in labor market institutions.

The final portion of our argument concerns the relation between the functional distribu-
tion of income and long run employment. The Keynesian model features an unambiguous
tradeoff between labor-friendly redistribution and the long run employment rate. While the
Classical model is in principle ambiguous in this regard, trends in the United States econ-
omy during the neoliberal era suggest the distribution-employment tradeoff to be relevant,
as displayed in Figure ??.

We proceed as follows. The next section selectively reviews the related literature. Sec-
tion ?? outlines the common elements between the two modeling frameworks, while Sec-
tion ?? and Section ?? present KDC and CDC models and their comparative statics im-
plications, respectively. The following Section ?? illustrates transitional dynamics of both
models with numerical simulations. The last section concludes. To foreshadow results,
(D) at business cycle frequency, both models imply that income-capital ratio and employ-
ment rate lead the labor share, and thus conform to the empirical evidence, discussed in the
next section. Further, (I) in steady state of both models, weaker labor market institutions
reduce the labor share, the income-capital ratio and the growth rate of labor productivity,
thus producing key stylized facts of the neoliberal era. Throughout, we discuss in detail
the necessary assumptions. Our main contribution thus can be summarized as providing
two theories—different in specific mechanism, similar in foundational ideas—that render
capital-friendly labor market policies a cause of inequality and stagnation.

2 Selected Literature

Well-known mainstream explanations of the stylized facts presented in Figure ?? can be
broadly grouped in supply-side and demand-side accounts, respectively. Among the for-
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mer, ? and ? have proposed an explanation of the rising capital share of income using
a standard neoclassical growth model with high elasticity of substitution between capi-
tal and labor. An exogenous decline in labor productivity growth or population growth,
which anchor the long-run growth rate of the economy, is responsible for an increase in
the difference between the rate of return to wealth r and the growth rate g. Accordingly,
the capital-income ratio rises (the income-capital ratio falls). If the substitution elasticity
exceeds unity, the decline in the income-capital ratio will result in a falling labor share of
income. The empirical estimates presented in ? provided some support for the requirement
of an elasticity of substitution above one for a cross-section of countries. Importantly, all
of these accounts presuppose full employment at all times: they cannot explain the trend
in the (un)employment rate illustrated above, and of course also do not speak to cyclical
concerns.

A widely-debated demand side explanation has been proposed by Larry Summers (27?),
who built on insights by Alvin Hansen (?). Hansen used the concept of secular stagnation to
describe an economy with chronic excess of desired savings over desired investment. Sum-
mers argued that the critical factor in this story is that the natural (i.e., full-employment)
interest rate is negative. If this is the case, laissez-faire adjustment would imply “a kind of
inverse Say’s law” (2, p. 71) where insufficient demand creates its own lack of supply and
a lower level of output, and this process may go on indefinitely (?, p.61). Summers refers
to changes in the functional distribution only insofar as they affect the aggregate propensity
to save in the economy, and not in relation to productivity growth.

The linkages between income shares and macroeconomic performance, both in levels
(the income-capital ratio) and growth rates has long been a focus of heterodox macroeco-
nomics. This literature rejects key tenets of neoclassical economics, such as instantaneous
smooth factor substitution, marginal productivity pricing and clearing labor markets, as
well as the idea of a market for loanable funds whose equilibrium interest rate ensures full
employment. Starting with the contributions by ? and ?, authors in the neo-Kaleckian tradi-
tion have advanced the idea that the income-capital ratio as a proxy for aggregate demand
is wage-led through the role of consumption out of wages in boosting effective demand.
Depending on model specification, wage-led aggregate demand may translate into wage-
led growth, so that the positive effects of redistribution toward labor may not be confined
to the level of economic activity, but even the growth rate of the economy. Importantly, the
labor share in this literature is either seen as fully exogenous (to economic activity) or de-
termined by an exogenous markup. Labor-friendly redistribution policies, or reductions in
product market concentration, would then have positive effects on aggregate demand (see
also ??).

However, the available empirical evidence on the systematic cyclical interactions be-
tween measures of economic activity and income shares in the US is not favorable to the
neo-Kaleckian model. First, the observed counterclockwise fluctuations in macroeconomic
activity and the labor share require both variables to be endogenous (?). Further, an array
of empirical research demonstrates that aggregate demand is profit-led, and that activity



leads the cycle, contrary to the implications of the neo-Kaleckian model. ??????? provide
evidence in favor of profit-led activity and profit-squeeze distribution, and ? confirm and
survey this consensus. ? have suggested the theoretical possibility of “pseudo-"Goodwin
cycles with wage-led demand when a financial cycle is introduced. ? find evidence that
demand is profit-led even when including a financial cycle, thus rebutting their theoretical
argument on empirical grounds. Current research concerns the apparent weakening of the
mechanisms underlying the Goodwin pattern; see ? for empirical results on this issue and
? for related discussion.

That aggregate demand appears to be profit-led has been seen by neo-Kaleckians as
the ultimate defeat of progressive redistribution policies. And yet, recent theoretical and
applied work in both Classical and Keynesian traditions has advanced the hypothesis that
labor-friendly policies may be beneficial to long-run growth through supply forces, i.e.
induced or endogenous technical change (see ?, for a comprehensive survey). Policy-driven
increases in real wages relative to labor productivity may spur labor-saving innovations that
will ultimately generate faster labor productivity growth. The literature builds on seminal

in classical Goodwinian frameworks. Keynesian and structuralist research draws on the
underlying idea—that high real unit labor costs spur labor-saving technical change—but
does not utilize optimizing, supply-driven model structures (??). ?? elaborate the relevant
theoretical linkages.

Our contribution also has elements in common with the established literature on the
widely-accepted decline in worker power during the Neoliberal era and the effect of high
wages on automation and the adoption of new labor-augmenting technologies. With regards
to the first strand of literature, ? and ? maintain that deregulation in the labor market and a
decline in unions’ bargaining power might have played a role in reducing the wage share.
More recently, ? argue that labor has been crushed in the recent economic history of the
United States: from the decline in private-sector union membership, to the lessening of the
established positive relation between wage payments and firm size since the 1980s; to the
decline in the wage premium in certain industries such as manufacturing, mining, telecom-
munications, and utilities; and finally, the declining strength of the link between revenue
productivity and wage payments in manufacturing, which serves as a powerful indicator
of rent sharing between firms and workers. Our argument is that these developments have
also produced a decline in the growth rate of labor productivity because of the lessened
incentives by firms to innovate in order to save on labor costs. Similar results can in fact be
found in the recent literature on task-based production and automation, where high wages
and scarce labor determine strong productivity gains from automation, while productivity
gains are small in an environment with low wages and abundant labor (????). This posi-
tive relation between labor incomes and technical change is not, however, connected to the
existence of distributive cycles, or even other cyclical narratives.

In addition, our work relates to recent agent-based literature that has investigated the
impact of income inequality and labor market institutions on innovation and economic ac-



tivity. ? and ? extend the “Schumpeter meeting Keynes” (K+S) model to account for
labor market institutions. The K+S approach offers a model of growth cycles that com-
bines the Keynesian element of aggregate demand and the Schumpeterian dynamics of
evolutionary endogenous growth. ? show that the decline in unionization can account for
the simultaneous slowing of productivity and real wage growth. ? investigate the effec-
tiveness of alternative labor market policies, and show that either demand-management or
passive labor market policies perform better than active labor market policies in mitigat-
ing inequality and sustaining long-run growth. In similar fashion, the agent-based stock
flow consistent models presented by ? and ? integrate endogenous, costly innovations and
demand-determined activity levels. They show that both redistribution towards low- and
middle-level workers and progressive tax-schemes tend to favor economic growth. None
of these contributions, however, connect their investigations to the discussion on secular
stagnation and to the existence of distributive cycles. To the best of our knowledge, ? are
the only ones who obtain Goodwin-like cycles within an ABM environment, but contrary
to our analysis they do not obtain a clear link between labor market institutions and growth.

On the contrary, distributive cycles have been analyzed within the standard neoclassi-
cal framework. Several contributions have emphasized the counter-cyclical nature of the
labor share. Multiple explanations have been put forward to explain movements in factors
shares, but in most cases the ultimate source of the distributive cycle consists in a techno-
logical shock. This can happen directly in competitive real business cycle models, where
a stochastic shock to output elasticities affects income shares and output (??); otherwise,
the effect of the shock can be mediated by economies of scale (?) or non-competitive labor
and goods markets (?). Since technology is exogenous, there is no feedback from func-
tional income distribution to the incentive to innovate so that these models cannot explain
the simultaneous decline in the labor share and labor productivity growth, contrary to our
contribution. Two recent papers investigate the mutual interplay between the functional
income distribution and technical change in endogenous growth models (??). They do not,
however, analyze the role of labor market institutions.

Finally, our analysis builds on and extends the many fundamental contributions made by
the late Peter Flaschel on these topics over his long and illustrious career. First, and as in
??, our research emphasizes not only policy effects in steady state, but also disequilibrium
processes, transitional dynamics and fluctuations around a balanced growth path. Second,
and similarly to ??, we present both supply- and demand-driven models of an extended ?
growth cycle, recognizing the central importance of the framework for heterodox macroe-
conomics. Third, our focus on the potential trade-off between employment and distribution
connects this effort to arguments about labor market institutions and flexicurity advanced
in 2.



3 Common elements

The purpose of this section is to introduce notation, and provide a common framework for
the exposition of KDC and CDC models subsequently. Key similarities between the two
frameworks pertain to: (i) the production technology, (i1) the class-based savings behavior,
(ii1) the theoretical core of Goodwin’s distributive growth cycle, and (iv) extensions of the
latter to endogenize the income-capital ratio.

We begin with the production technology. In both the Keynesian and the Classical
model, final output Y is produced using fixed proportions of capital K and labor L. We
assume in standard fashion that the labor force NV grows exogenously at a rate n > 0. De-
noting the existing stock of labor-augmenting technologies by A, the output-capital ratio
(or, equivalently, income-capital ratio) at full utilization by ¢ = Y?/K, the rate of uti-
lization by U = Y/YP, and the observed output-capital ratio as u = oU, the aggregate
production technology is

Y = min{AL,cUK?}. (3.1)

CDC and KDC differ fundamentally in their approach to the income-capital ratio. The
CDC model assumes continuous full utilization. For brevity, we set U = 1. Accordingly,
Section ?? introduces the income-capital ratio directly as o, which—as will be discussed
further below—is determined by technology choices made by firms in the economy. In
contrast, the KDC model assumes continuous under-utilization of capital. For brevity, we
set o = 1. Hence, in Section ?? the observed income-capital ratio v is a state variable,
and implicitly dominated by demand variation via the rate of utilization U. In short, both
frameworks model the realized income-capital ratio, but in CDC the technical coefficient o
becomes endogenous, whereas in KDC the rate of utilization becomes endogenous.

Next, we consider class-based saving behavior and related accounting. In both mod-
els, the economy is populated by two classes of households: capitalists own the means of
production, receive profit income II after paying wages to workers, and save a constant
fraction of profits denoted by s, € (0,1). Workers supply labor to firms, earn a real wage
2, and do not save. Given that profit-maximization requires firms to set effective capital
oU K equal to effective labor AL, with wage share ¢ = QL/Y = Q/A, capitalists’ profits
willbe Il = oU(1 — ¢) K = u(1 — ¢) K—with U = 1 in the Classical model and 0 = 1 in
the Keynesian model—and total savings in the economy will be s;II. Denoting the profit
share as m = 1 — 1), the profit rate follows as r = moU = 7u.

Both models build on the theoretical core of the distributive cycle, which pits the em-
ployment rate ¢ = L/N = Y/(AN) and the labor share as respectively the prey and the
predator in a conflictual yet symbiotic relationship. As in ?, log-differentiation of the very
definition of the state variables in this model implies the standard structure as

¢ = Y —(A+n) (3.2)



b= Q- A (33)

At steady state, ¢ = 1& = 0. In consequence, the growth rate of output must be equal to
the natural rate of growth. In this sense, both Goodwinian models presented here are labor-
constrained: the conflict over the functional distribution of income maintains a constant
employment rate in the long run. It follows that the steady state growth rate of output is
equal to the growth rate of the effective labor force, or Harrod’s natural rate. Importantly,
a constant employment rate in steady state does not imply full employment: even in the
classical version, where Goodwin’s core assumes Say’s Law, the labor market does not
necessarily clear. For future reference, we define the warranted and natural rate:

g¥ = s:(1—=v)aU (3.4)
g =A+n. (3.5)

Further, both models incorporate the income-capital ratio as a third state variable. As
already discussed, in the CDC model, the full capacity income-capital ratio o becomes en-
dogenous to the evolution of technology implied by the firms’ profit-maximizing behavior,
whereas in the KDC model the observed income-capital ratio v is determined through a
multiplier-accelerator process.

Additionally, both models utilize a linear real wage Phillips curve to describe labor mar-
ket institutions, and the resulting real wage dynamics. This is in line with Goodwin’s orig-
inal framework, but clearly an abstraction. We assume that the growth rate of the real wage
is ultimately determined in the labor market, i.e. real wages are labor-market led (??). This
approach precludes an important role for price dynamics in the goods market. However,
the simplified formulation is used extensively in the Goodwinian literature and appears to
best fit empirical evidence (see references on p. ??). As it further aids comparability of the
two models put forth here, we stick with this standard formulationﬂ

Finally, in both models we investigate how changes in labor market institutions affect the
macroeconomy in the short and the long run. To that end, we introduce the parameter z to
capture the quality of labor market institutions. As will be discussed in more detail below,
the parameter 2 enters the real wage Phillips curve in the Keynesian and classical model, but
in the latter it additionally affects the innovation possibility frontier (?), which constrains

4Closely related literature has considered alternatives. ?, for example, takes nominal wages and labor
productivity as given and hence lets the profit share directly (and instantaneously) increase with demand
pressure in the goods market. Similarly, some neo-Kaleckian research builds on the notion that the profit
share (or mark-up rate) predominantly reflects pricing power, and is therefore determined in the goods market
(see ?, for an important example). ? also place tendencies for concentration in the goods market, and hence
pricing power, at the center of their Steindlian theory of stagnation. Notably, both ? and ? include a “reserve
army effect,” but this does not materialize via a real wage Phillips curve, or “dual” Phillips curves (see ?, and
references therein). Instead, it is modeled as the adverse effect of high employment rates on output growth or
accumulation. In light of recent debates concerning concentration, the neo-Goodwinian literature should be
extended to more comprehensively consider market power.
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the choice of technological improvements made by firms and is carefully described below.
By convention, we assume that an increase in z captures a labor-friendly shift in labor
market institutions.

4 The Keynesian model

This section presents the cyclical and long-run dynamics of a Keynesian model of the
distributive cycle. Effective demand, its main feature, is introduced via an independent
output growth function h = Y embedded in the laws of motion of income-capital ratio
and employment rate. Differently from the Classical model below, changes in the income-
capital ratio do not originate in technology and firm’s optimization behavior, but in the
mechanism driving the equalization of the growth of expenditures (i.e., demand) and capital
stock (i.e., supply). This closure of the model allows us, as outlined in the previous section,
to simply write the observed income-capital ratio as © = Y/ K. Note that the steady-state
income-capital ratio in both models is constant and in line with Harrod-neutral technical
change. Crucially, and differently from the Classical model, the disequilibrium between
output growth and capacity growth emerges here due to the independent role of aggregate
demand, and it is addressed via quantity-adjustment in .

At business cycle frequency, the model exhibits profit-led activity and profit-squeeze dis-
tribution: that is, demand varies inversely with the labor share, and the labor share increases
in the rate of capacity utilization. The former feature emerges from the following mecha-
nisms, discussed in more detail below: first, a rise in the profit share stimulates investment
demand and therefore output growth while all along increasing capacity and consequently
the warranted growth rate via saving. Second, we consider the employment rate as an-
other measure of economic activity, which, as is common in Keynesian approaches, varies
directly with aggregate demand and, therefore, with the income-capital ratio. Finally, we
postulate in standard fashion that rising employment increases the real wage (and, hence,
ceteris paribus, increases the labor share) and squeezes profits. In a nutshell, over business
cycles, economic activity leads distribution.

Distributive conflict takes center stage in the long run via the induced technical change
effect. This effect allows a labor market shock to the real wage, and therefore to the labor
share, to reverberate into the growth rates of labor productivity and output. The endogenous
labor productivity growth implies that the natural rate also becomes endogenous and that
the long-run growth rate will be affected by aggregate demand.

4.1 Behavioral functions
The model is built on Classical and Keynesian foundations that feature the warranted rate

of growth ¢g" (equation ??) and three behavioral functions. These describe the growth of
output via an independent expenditure function h, endogenous labor productivity growth
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a, and the real wage Phillips curve w:

Y = h(u, e, 1), hy > 0,he < 0,hy <0 (4.1)
A=a(¥),a; >0 (4.2)
Q=wle, 2),we > 0,w, > 0. (4.3)

The partials in equations ??-?? can be motivated as follows. First, and broadly in line with
?’s pioneering work on cyclical growth, h,, is positive: a higher level of demand as proxied
by a higher income-capital ratio u leads to an increase in the growth rate of output. This
positive sign (h,, > 0) also assures that increases in demand « lead to increases in the
employment rate e, which in turn is necessary for stability of the overall dynamics of the
economy.

Second, a tight labor market captured by a higher rate of employment e makes the ex-
pansion of production more costly. ?, p. 236 motivates the sign for the partial, h, < 0 as a
decrease in the desired rate of expansion due to adjustment and turnover costs at high em-
ployment rates. The sign can also be motivated with direct reference to ?’s seminal essay
on the “political aspects of full employment:” high employment rates undermine the power
of capital, and thus depress expansion plans (see also 2?).

Further, h,, < 0represents a Kaleckian link from the functional distribution of income to
economic activity. The built-in assumption is that investment demand responds negatively
to a higher labor share, and does so sufficiently strongly to overcome any positive effects
of 1) on consumption expenditures.

The induced technical change effect (a,, > 0) implies that higher real wages relative to
labor productivity trigger efforts to economize on labor costs. As will be seen in Section ??,
this positive relation can be formally micro-founded through the profit-maximizing choice
of the direction of technical change by competitive firms (see also Section ??). Here we
model aggregate productivity directly, and simply assume that pressure for labor-saving
innovation arises when real unit labor costs are high: A = a(y),a’ > 0. For further
discussion of this reduced-form approach, see ??.

Finally, real wage growth responds to the employment rate and the quality of labor mar-
ket institutions according to a real wage Phillips curve: Q= w(e, z), with w,,w, > 0. The
profit squeeze arises as the ultimate result of a Keynesian chain of causation: high demand
increases the income-capital ratio u, which drives up the employment rate e, which in turn
puts upward pressure on real wage growth and hence the labor share ). This mechanism is
common in neo-Goodwinian models and related empirical applicationsE]

SFor a discussion of profit-squeeze effects between labor share on the one hand and income-capital ratio
or employment rate on the other, see ?. These authors motivate pressure from u on ¥ vs. e on ¥ on the
basis of insider vs. outsider bargaining, respectively. In our model, only outsider bargaining matters, but the

resulting dynamics are qualitatively equivalent. See also the discussion of real wage determination in Section
929
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4.2 The dynamical system

The model consists of three differential equations describing the evolution of the income-
capital ratio, the employment rate, and the wage share. Given the definition of u, e and 1,
log-differentiation provides the following laws of motion for the three state variables:

i uqf - :) = ulh(u, ¥, e) — s (1 — 1h)u] (4.4)
¢ = el —(A+n)]=elh(u¢,e) —a(y) -7 (4.5)
vo= (- A)=1w(e, z) —a(¥)]. (4.6)

Equations ?? and ?? have already been discussed in Section ??. Equation ?? requires
further discussion, since various motivations for dynamic adjustment of the income-capital
ratio (or rate of utilization) exist in the relevant Keynesian literature. First, recall from
Section ?? that full capacity output is Y” = ¢ K. In the Keynesian case, o = 1, so that not
only Y? = K butalso Y? = K. Hence, equation ?? models the rate of utilization. Second,
Harrod, Domar and Kalecki all emphasized the dual nature of investment: it creates demand
(as expenditure, contained in Y'), and creates supply capacity (as installed capital K'). These
theoretical concepts need to be related to the differential equation & = Y -K=Y-YP,
which is definitionally true.

The formulation in equation ?? assumes that » models the growth rate of ex ante ex-
penditures on investment and consumption goods, whereas g* describes the growth rate
of ex post installed supply capacity. If the growth of aggregate demand exceeds that of
supply, h > g, ex post investment falls short of ex ante investment. This in turn implies
an increase in the rate of utilization (¢ > 0), and (though only implicitly) a decline in
inventories.

This approach differs in some respects from the literature. ?, for example, models the
income-capital ratio, and interprets the growth rate of the capital stock as an investment
function (see eq. 8, p. 234). The model of ? describes the utilization rate like ours, but the
growth rate of capacity is interpreted as “capital formation,” i.e. an accumulation function
(see p. 396). This is conceptually similar to Skott, despite other crucial differences. Further,
2,2, Ch. 9, p. 307 and related literature put forth a “dynamic IS-equation” for changes in
aggregate demand which would be similar to a linearization of our equation for #, though
these authors additionally include the real interest rate, and not the employment rate.

Across these examples, including the present model, profitability drives accumulation
in Keynesian goods markets. Our formulation is concise and tractable, and consistent with
the key features of the extant literature. Additionally, it facilitates the straightforward com-
parison to the CDC model. In the following paragraphs, we characterize steady state and
dynamics in more detail.

In a non-trivial steady state, « = ¢ = ¢ = 0, and the three state variables attain their
non-zero steady state levels, indicated by a star. This also implies that Y = h = ¢¥ =
g = A+ n,and Q = A. Put differently, in steady state, Harrod’s three growth rates
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equilibrate, and Kaldor’s stylized facts are satisfied. Further, and in light of the preceding
discussion, the goods market is in equilibrium only when all three state variables have
attained positions of rest: Y = K only when @ = 0, which, given h, can be maintained
only when é = w = 0, too.

Without further restrictions on functional forms and parameters there are no guarantees
of existence and uniqueness of the stationary state. However, if a steady state of the system
above exists, it can be characterized in reduced form as follows:

ut = 0%« 2) 4.7)
e’ = o, 2) (4.8)
Ut =0%(a, 2) (4.9)

where, for example, ®“ denotes that the steady state income-capital ratio v* is a function
of a set of parameters o and the critical parameter z. Crucially, z appears only in the
real wage Phillips curve, and directly affects the steady state labor share via equation ??.
Further, the income-capital ratio adjusts to equalize the growth rate of output A with the
warranted rate g*, the employment rate adjusts to equalize the growth rate of output i with
the natural rate ¢g*, and the labor share adjusts to equalize the growth rates of real wage and
labor productivity.

The Jacobian matrix of this system, evaluated at such a steady state (though without
starring of variables, for the sake of brevity), is

why — s:(1 =) whe u(hy + szu)
Jr = ehy, ehe e(hy —ay) | . (4.10)
0 ¢We —1[1%,

We assume h,, < s(1 — 1) and |hy| > s;u, which implies that the income-capital ratio is
self-stabilizing; and that it reacts negatively to a rising labor share, which implies a profit-
led economy. As a result, the determinant is unambiguously negative (|.J*| < 0), which
is necessary for dynamic stability. See Appendix ?? for a signed Jacobian matrix, and
restrictions on parameters that guarantee local stability. Further, the sign pattern generates
relevant cyclical stylized facts (???), and the two-dimensional subsystems are consistent
with empirically-observed cycles in u, e and e, ¢E]

It is worth stressing once again that this three-dimensional model resolves both of Har-
rod’s problems without sacrificing the essential Keynesian property of a long run role for
aggregate demand. Importantly, the solution is facilitated by the interaction between the
labor constraint and the functional distribution of income in determining the natural rate of
growth. Indeed, the crux of the matter is that the growth rate of output equilibrates with the

®The u, 1)-cycle emerges only in the three-dimensional system, and is there determined by 9¢/0u =
eh, > 0: the employment rate increases in the income-capital ratio, and then drives the profit squeeze via
we. As a referee reinforces, the dynamics of the three-dimensional model, potentially projected into two-
dimensional spaces, are what ultimately matters. See ?? for further discussion.
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warranted rate of growth (in equation ??) and, additionally, with the natural rate of growth
(in equation ??). This of course implies also that g* = g¢*. At the same time, the labor
share is tied to institutions governing real wage bargaining as described by z, so that:

99" O 99"

9 :a¢5>0@g>0. (4.11)

Consider now the effect of an erosion in labor market institutions and bargaining power
of workers, captured by a decline in the z-term in the real wage Phillips curve. Recall that
|.J*| < 0; further, we denote the (i, j)-th minor as |.J;;|. Cramer’s rule then implies

ou* | 51| euw)

= — = he - 412
5 ¢|J*| (a¢+su)|J*|>0 ( )
Oe* ’ng’

_ 4.1
0z v |.J*| <0 (4.13)
81#* ‘Jggl
. 4.14
9 (0 7] >0, (4.14)

where |.J55| and |.Js3| are straightforward to sign, and |.J3;| is also unambiguous due to h,
and h,, appearing in both columns of the minor. (See Appendix ?? for details.)

Thus, an adverse shock to labor’s bargaining power implies an increase in the employ-
ment rate, a fall in the steady-state labor share, a fall in the income-capital ratio, and a
decline in the long-run growth rate since dg*/0z = a,0¢/0z > 0. In other words, this
shock leads to a new steady-state that features higher inequality, lower growth and higher
employment. Thus, the model’s key variables match the stylized facts of the neoliberal era.

In summary, in this Keynesian model of the distributive cycle, the labor share is linked
in steady state to institutions of the labor market, rather than merely technology. In this
view, the state, asked to retreat in the face of excessive faith in markets, and the neoliberal
labor market, deregulated and deskilled to favor capital, join forces to depress labor share,
income-capital ratio and steady state growth, but generate countervailing forces on the
employment rate.

4.2.1 Short-run effect of a negative shock to =

It is worthwhile to trace out not only the long-run, but also the short-run effects of a nega-
tive shock to z on the economy starting from a steady state equilibrium. The institutional
variable affects the dynamics of the system merely through its effect on real wage growth.
Given the initial level of labor productivity growth, lower wage growth reduces the wage
share: ¢ < 0. The fall in the wage share affects the dynamics of both the employment
rate and capacity utilization. It simultaneously raises output growth and decreases labor
productivity growth; and both effects contribute to higher labor demand, or ¢ > 0. The ef-
fect on capacity utilization, on the other hand, is ambiguous in principle because the lower
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wage share increases both output and capital growth. The assumed signs, however, imply
that the income capital ratio increases in response to a lower labor share, and the numerical
simulations discussed in Section ?? confirm this result.

5 The Classical model

The Classical version of the model builds on the contributions by ? and ?, who introduced
the induced innovation hypothesis in the Goodwin growth cycle. The main consequence
of this integration is that the perpetual cyclical fluctuations in employment rate and labor
share are resolved by the induced feedback from the latter to labor productivity growth.
In short, while there are fluctuations along the transitional dynamics, the Goodwin steady
state becomes ultimately stable. We generalize their contribution with the introduction of
labor market institutions, represented by the shift variable z.

While there is no effective demand and firms are always fully utilizing their capac-
ity in this model, the interaction between the labor market and the choice of technol-
ogy implies that the framework produces endogenous medium run fluctuations in all its
state variables—including the income-capital ratio. As such, the Classical version pro-
vides a benchmark for modeling endogenous cycles around a balanced growth path even
in economies that are always supply-constrained. This contrasts sharply with the standard
neoclassical approach where cycles are mostly arising from exogenous shocks, as already
noted in Section ??.

5.1 Accumulation, innovation and choice of productivity growth

As discussed in Section ??, the Classical model assumes continuous full capacity utilization
so that U = 1 and u = 0. Accordingly, since all savings are automatically invested, capital
accumulation is:

~

K =g"=s,(1-1)o. (5.1)

We model innovation by following the induced technical change literature. The innovation
possibility frontier (IPF) describes the evolution of technology by defining the set of growth
rates of labor and capital productivity freely available to competitive firms. If we let a = A,
we have a = f(6;2), with f(0;-) > 0,fs < 0, fs6 < 0. The frontier is decreasing
and strictly concave in order to capture the increasing complexity in the trade-off between
labor-augmenting and capital-augmenting innovations. With respect to the relation between
the IPF and labor market institutions, two assumptions ensure that labor-friendly policies
increase long run growth, the wage share, and the output-capital ratio:

Assumption 1 % > 0: z positively affects the Harrod-neutral rate of technological
progress.
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Figure 3: Innovation Possibility Frontier. Starting at a baseline Harrod-neutral profile of technical progress
(point A), an increase in z under Assumptions ?? and ?? rotates the frontier counterclockwise and makes it
flatter at the new, higher Harrod-neutral rate (point B). See Section ?? for the functional form used in order
to obtain this plot.

Assumption 2 w > (: the slope of the IPF is strictly increasing in z.

Both assumptions capture the political economy of capital-labor conflict in shaping the
evolution of technology. The intuition behind Assumption ?? is that the incentives to im-
plement higher labor productivity growth increase when workers’ bargaining power rises.
Put differently, a more conflictual environment implies stronger pressure for firms to inno-
vate in order to replace labor. Assumption ??, on the other hand, requires that a higher z
renders the IPF flatter, so that the marginal rate of transformation becomes smaller, at the
vertical intercept. This captures the other side of the conflict. The intuition is that work-
ers respond to the firm’s incentives to economize on labor requirements by rendering the
tradeoff between capital-saving and labor-saving technical change harder.

In summary, even though both the position and the shape of the IPF are exogenous in
principle, an institutional shock translates into a technological one by affecting the innova-
tion set available to firms. This specification conforms with Classical (and Keynesian) per-
spectives according to which technology and institutions are fundamentally intertwined
The movement from point A to B in Figure ?? showcases the effect of an increase in z on
both the slope and the vertical intercept of the IPF under Assumptions ?? and ??.

We assume that firms choose the direction of technical change, that is a point (7, a) on

~

the IPF, in order to maximize the instantaneous rate of unit cost reduction ya + (1 — )5 =
Y f(6;2)+ (1 —1)a. The first order condition is

~ha(ei9) =10 52

See also ?, p. 342 for a similar argument applied to investment decisions in a post-Keynesian framework;
and the mainstream literature on institutions as a fundamental cause of long run growth, which operationalizes
the role of institutions on technology through their effect on total factor productivity (?).
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Since f;; < 0, capital productivity growth is an inverse function of the wage share, say
d = b(v, z), by < 0. Therefore, labor productivity growth is a direct function of the wage
share: a = f [b(¢, 2); 2], ay, > 0.

5.2 The dynamical system

The three state variables of the economy are capital productivity (or income-capital ratio),
the employment rate, and the wage share. The evolution of capital productivity follows
from the firm’s first order conditions. In order to find the dynamics of the employment rate,
we plug Y = 6 4 ¢* = b(e),2) + sx(1 — )0 and A = f[b(¢), 2)] into equation (2?).
Finally, we need to define real wage growth to track movements in the labor share. In line
with the Keynesian model, we assume Q= w(e, z), with we,w, > 0. Accordingly, the
dynamical system is:

& = ob(,z) (5.3)
¢ = e{b(¢,2) +sx(1 =)o — (f[b(¢,2); 2] +n)} (5.4)
o= P{wlez) — f[b(¥,2); 2]} (5.5)

The first equation shows that the IPF is solely responsible for the determination of the wage
share in the long run. Remembering that z* denotes the steady state value of variable x,
using equation (5.2), and setting o = ¢ = 1) = 0, we obtain the non-trivial steady state as
described by the three equations:

* ;

A Py AT (5.6)

v _ f(0;2) +n

7T SO0 02 (57
w(e',z) = f(0;2). (5.8)

The Jacobian matrix evaluated in steady state (again without starring variables for nota-
tional simplicity) is:

0 e(by —so—ay) esz(l—1)
J=low  —a o | 59)
0 O'bw 0

and Appendix A.3 shows the signed Jacobian matrix and provides a proof of the local
stability of the steady state.

We now focus on the comparative dynamics of the model with respect to z. Equation
(??) illustrates that the long run functional distribution of income is fully determined by
the slope of the IPF at the steady state. Given our Assumption 1, a positive shock to z
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raises the wage share. The IPF and 2 are also the only determinants of long run growth
as a* = f(0; z). The steady state labor productivity growth is the vertical intercept of the
innovation possibility frontier and, given Assumption 1, it moves up with z: see the in-
crease from A to B in Figure 2. The steady state income-capital ratio ensures the equality
between the natural (a + n) and the warranted growth rate ¢g*. Under the assumptions dis-
cussed, worker-friendly labor market policies affect the income-capital ratio in two ways.
They raise labor productivity growth and, in turn, the natural growth rate, while they harm
total saving and the warranted growth rate through the negative impact on the profit share.
Equation (??) shows that both effects contribute to a rise in the income-capital ratio. The
steady state employment rate, on the other hand, stabilizes the wage share dynamics by
ensuring that real wage growth equals labor productivity growth. A change in labor mar-
ket institutions will have an ambiguous effect on the employment rate if z simultaneously
raises wage and labor productivity growth. Equation (??) shows that employment will fall
when w, (e, z) > £.(0; z), so that a lower employment rate is necessary to slow down wage
growth. This seems the relevant case compatible with the empirical evidence discussed in
the Introduction.

5.2.1 Short-run Effect of a Negative Shock to 2

Let us now follow the effects of a negative shock to z on the economy starting from a steady
state equilibrium. As already discussed, the institutional variable affects the dynamics of
the system through three separate effects: (a) wage growth; (b) shape, and (c) position
of the IPF. The first step consists in understanding what happens to capital productivity
growth ¢. The firm’s optimization implies that equation (??) is continuously satisfied. We
can totally differentiate it to find d6/dz = b, = —f5 ./ f55 > 0, under Assumption ?? and
given the concavity of the IPF. So we know that capital productivity growth decreases on
impact after a negative shock to labor market institutions. The effect on labor productivity
growth is less obvious at first sight. A movement along the IPF induced by do < 0 tends to
increase the growth rate a, but the inward shift of the frontier acts in the opposite direction:
in fact da/dz = g—g% + % where the two terms of the sum have opposite signs. We prove
in Appendix A.3.1, however, that in order to satisfy (??), firms will respond to a decrease
in 2z by initially increasing labor productivity growth while simultaneously decreasing cap-
ital productivity growth. This means that on impact technical change is Marx-biased, with
negative capital productivity growth while positive labor productivity growth (?). Fur-
thermore, wage growth decreases because of the effect of the institutional parameter on the
wage-Phillips curve. These conclusions imply that all three state variables of the dynamical
system formed by equations (??), (??) and (??) decline on impact: the wage share declines
given the joint decrease in real wage growth and increase in labor productivity growth; the
income-capital ratio falls as capital productivity growth becomes negative; and, finally, the
employment rate decreases due to the simultaneous fall in capital productivity and war-
ranted growth rate and rise in labor productivity growth. This results —which, once again,
always holds under the assumptions made in this model— are illustrated in the numerical
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simulations discussed in the next Section.

6 Transitional dynamics and numerical simulations

This section presents numerical simulations to illustrate the transitional dynamics of both
models. First, simulations confirm that both models portray cyclical dynamics of the
Goodwin-type: both activity variables (employment rate e and income-capital ratio ocU)
lead the labor share ).

Second, the focus lies on the response of both models to a decline in the parameter z. As
previously discussed, this parameter captures characteristics of labor market institutions,
and we assume that a decline in z renders these institutions more friendly to capital. Further,
simulations demonstrate (i) the effect of a change in z on impact, and (ii) the very different
effects of a change in z between short run and long run (i.e., steady state). In particular,
(1) differs across the two models, since the firms’ optimization problem in the classical
model requires instantaneous adjustments so that (??) remains continuously satisfied. Most
importantly for our purposes, (ii) shows that capital-friendly labor market policies lead to
a boom in accumulation in the short run, but imply stagnation in the long run.

It should be emphasized that these simulations are merely illustrative. We calibrate the
steady states of income-capital ratio, employment rate and labor share to plausible values
for an advanced capitalist country such as the US, and assume signs of key coefficients
consistent with available empirical evidence (again for the US). However, we are not con-
ducting exercises to match higher moments, or estimate the model.

6.1 Calibration

We begin with an overview of the common elements for both models: the three state vari-
ables’ steady states, the warranted growth rate and the real wage Phillips curve. Steady
state values of income-capital ratio, employment rate and labor share are u = cU = 0.4,
e = 0.9 and ¢) = 2/3. These roughly correspond to longer run averages for the US macroe-
conomy. The warranted rate of growth is ¢ = s,(1 — ¢)oU, and equal to realized rate of
growth ¢ and natural rate g* in steady state. We assume that the steady state rate of growth
is g = g¥ = g* = 0.03, which, given ¢) and u implies s, = 0.225. Further, the growth rate
of the labor force is constant (n = 0.01), so that in steady state A=a=0.02

The real wage Phillips curve also appears in both models. It is implemented as a linear
function of the employment rate,

w(e, z) = wp + ze, 6.1)

where z = 1 is the critical parameter describing labor market institutions. The calibration
exercise leads to wy = —0.88 given e and z, and that at the steady-state w = a = 0.02.
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The key differences are rooted in the different behavioral functions of the CDC and
KDC model. The CDC model is built around the innovation possibility frontier (IPF),
whereas the KDC model draws on reduced-form functions for output growth h and labor
productivity growth a. We discuss these in turn. A functional form for the IPF that satisfies
all the necessary assumptions stated previously is

A= fb,2)] =—-b — ozg + za*, (6.2)
where we set § = 2, = 1/2. With z = 1 and a* = 0.02, this parabola conforms
to Harrod-neutral growth in steady state as outlined just above, when ¢ = 0. Further, a
decline in z rotates the IPF clockwise around a point in the North-Western quadrant with
negative capital productivity growth and positive labor productivity growth The first-
order condition (??) and this functional form for the IPF imply

5= b, 2) = [% (%—%—1)r_1, (6.3)

which fully determines the steady state labor share as ¢y = - = 2 /3. Note that equation
(??) determines capital productivity growth, and, after substitution in (??), also labor pro-
ductivity growth. Output growth follows as the sum of capital productivity growth b and

the warranted growth rate g*.

In the KDC model, output growth is determined by the function A in equation (??), and
labor productivity growth by the function a in equation (??). To match the signs assumed
for the Jacobian at the steady state, see equation (??) and Appendix ??, we assume linear
functions and calibrate these as follows:

h = hg + hot + hee + hy = 0.22 + 0.065u — 0.02¢ — 0.31) (6.4)
a = ap+ ayh = —0.15 + 0.251). (6.5)

To summarize, we note that with these parameters and in steady state, the Jacobian ma-
trices of both models show the sign patterns as noted in Appendix ??, and both models
feature a pair of complex eigenvalues with negative real parts, and a third real and negative
eigenvalue. Accordingly, both models display damped oscillations around their steady state
values.

As shown in Appendix ??, stability of the KDC model depends on several behavioral
parameters. In contrast, stability of the CDC model is assured by the structure of the model
and the concavity assumption on the IPF. To further explore the KDC parameter constraints
derived in Appendix ??, we conducted a numerical sensitivity analysis that illustrates the
effect of key parameters on the eigenvalues of the calibrated model. Results shown in

8 A visual illustration is provided in Figure ??: starting from the IPF in grey that intersects the vertical axis
at point B, a decline in z produces a clockwise rotation and ultimately a lower Harrod-neutral rate at point A.
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Figure ?? clarify that h, has the narrowest range: theory requires h,, > 0, but instability
arises not far to the right of zero. Other parameters show significant flexibility.

6.2 Discussion

1.03F 1.03F
1.02f 1.02f
1.o1f 1o1f
> >
1.00F 1.00F
0.99F 0.99F
0.98F 0.98F
098 099 100 101 102 1.03 098 099 100 101 102 103
e u e, o
(a) KDC: Baseline (b) CDC: Baseline
1.03 1.03
1.02f
1o1f
>
1.00F
0.99F
0.98F
098 099 100 101 102 1.03 098 099 100 101 102 103
e, u e, o
(c) KDC: z-shock (d) CDC: z-shock

Figure 4: Simulations: phase trajectories. Each panel shows simulated phase trajectories, relative to base-
line steady state values. Top row represents a baseline simulation, with employment rate e and income-capital
ratio (o or u) 2% above respective steady states on the horizontal axis, and the labor share ¢ 2% below steady
state on the vertical axis. Bottom row shows trajectories in response to a shock to z, with state variables in
steady state at t = 0. In all these simulations, the trajectory of employment and labor share is plotted in
black; while the trajectory of income-capital ratio and labor share is plotted in dashed gray. See Section ??
for discussion.

This section discusses the results of the simulation exercises on the basis of three differ-
ent figures. Figure ?? shows trajectories in the phase space. Figures ?? and ?? report time
paths of state variables and key growth rates, respectively, in response to an assumed 2%
decline in the parameter z. Across all of these figures, KDC model output is shown in the
left column of panels, and CDC model output in the right column of panels.

The top row of Figure ?? illustrates convergence of both models from an initial condition
out-of-steady-state. The panels show phase trajectories for (e, 1) and (cU, 1)); to facilitate
visualization, the variables are normalized by their respective steady states. The standard
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Figure 5: Simulations: state variables. Each panel shows simulated phase trajectories for the two model’s
state variables. Left column represents the KDC, the right column the CDC. The solid (dashed) line indicates
baseline (post-shock) steady state. See Section ?? for discussion.

result of a counter-clockwise cycle in activity-labor share space obtains: activity variables
(be that the employment rate or the income-capital ratio) lead the labor share; this can be
compared to the 4-8 year cycles for the post-war US macroeconomy in Figure ??.

The bottom row of this figure shows phase trajectories in response to the z-shock, as-
suming that the model is in steady state at time zero. Two observations stand out. First,
the shock to z affects state variables in qualitatively the same manner across the two mod-
els. Both the income-capital ratio and the labor share fall, while the employment rate rises.
Further, convergence to the new steady state also displays the Goodwin pattern, though the
income-capital ratio’s cyclical movement ultimately subsides.
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The medium term trends of the simulated state variables’ response to the decline in
z are further visualized in Figure ??. The solid horizontal line indicates the initial (pre-
shock) steady state, and the dashed horizontal line the steady state after the shock. The
top row reports the income-capital ratio, which rises above the pre-shock steady state for a
number of periods, before falling below that level on its path to converge to the new steady
state. The labor share (in the third row) declines, and the employment rate (in the second
row) rises. This pattern is a critically important facet of the theory laid out in this paper:
macroeconomic activity as proxied by the income-capital ratio initially rises following an
institutional shift adverse to labor, but ultimately declines towards a lower steady state.

The growth rates in Figure ?? provide further detail on this issue. The first row of panels
is important in this regard, reporting the realized accumulation rate. In the KDC model,
this is the ex post rate of accumulation, while ex ante investment demand is captured in the
h function; see related dicussion in Section ??. In the CDC model, accumulation always
proceeds at the warranted rate. In both models, this rate initially rises above its pre-shock
steady state (on average), before stagnating towards the lower post-shock steady state.

The remaining panels in rows 2-4 show the growth rates of output, labor productivity
and capital productivity respectively. These shed light, in particular, on the effects of the
z-shock on impact. For the left column of panels (describing the KDC trajectories), these
growth rates all start at their pre-shock values. In contrast, the right column of panels
(describing the CDC counterparts) shows a discrete change in these growth rates at ¢t =
0. This is due to the fact that instantaneous firm optimization forces a jump to the new
(rotated) IPF. Once this jump has occurred, movements along the IPF determine the path
towards the new steady state. Crucially, as shown in Section ??, the pattern of technical
change is Marx-biased on impact: positive labor productivity growth is coupled with a
decline in capital productivity.

7 Conclusion

This paper has advanced two formal models building on Goodwin’s seminal distributive
cycle to argue that changing labor market institutions in the neoliberal era have played a
key role in driving down the labor share, the income-capital ratio, and the growth rates
of labor productivity and output. The income-capital ratio is endogenous in both models,
but through different mechanisms. In the classical version, the main channel at play is
the choice of the direction of technical change at the firm level; while in the Keynesian
version, it is the principle of effective demand, and the role of quantity adjustments in the
goods market. Despite these differences, both models are fundamentally similar in their
portrayal of the relevant short run and long run dynamics. A key objective of this paper
was to draw out the specific assumptions necessary to arrive at such a point, and therefore
to further debate both on theory and empirical applications.

Both models conform to the empirical evidence at business cycle frequency, i.e. show
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Figure 6: Simulations: growth rates. Each panel shows simulated phase trajectories for growth rates implicit
in the two model’s output. Left column represents the KDC, the right column the CDC. The solid (dashed)
line indicates baseline (post-shock) steady state. See Section ?? for discussion.
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the Goodwin pattern. Both models also conform to key stylized facts of the neoliberal era,
and in particular a decline in the labor share of income coupled with economic stagnation.
Additionally, both models imply a potential trade-off between labor-friendly policies aimed
at reversing the rise in inequality and the long-run employment rate, which appears to be
borne out by US data in the relevant period. In this respect, our frameworks are related to
work by ? on flexicurity: pro-labor (and pro-growth) policies also require compensatory
measures to deal with their adverse effects in terms of long-run job destruction.

To conclude, we emphasize that stylized modeling exercises such as our own feature
multiple degrees of freedom. As argued before, other factors might be equally salient
during the period under consideration and might have contributed to economic stagnation
and the decline in the wage share. In particular, the Neoliberal era has been characterized
by a rising share of the financial (and real-estate) sector in the economy (????), a shift in
corporate culture toward the maximization of shareholder value (?), growing market power
(?), monopsony power in the labor market (????), and increasing globalization of goods
(?) and capital markets (?). Our focus on adverse shifts in worker power is not meant to
dismiss these equally important issues. In fact, our formal modeling exercises have to be
considered complementary to the literature emphasizing these other channels.
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A Appendix

A.1 Local stability conditions

The Routh-Hurwitz conditions for local stability of three dimensional systems involve an-
alyzing the Jacobian matrix .J evaluated at the steady state. If we let |.J;;| be the minor of .J
obtained by deleting the ith row and jth column, the conditions are:

Tr(J) < 0 (A.1)
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|J11|+|J22|+|J33| > 0 (AZ)

J| < 0 (A.3)
=Tr(J)(|Jul + [Ja2| + [Jss]) + ]| > 0. (A4)
A.2 Keynesian model
(a) KDC: h, < 0 (b) KDC: hy >0 () KDC: hy <0
(d) KDC: ay, > 0 (e) KDC: w, > 0

Figure 7: KDC simulations: Parameters & stability. Each panel illustrates sensitivity of model stability to
a parameter, reported along the horizontal axis and denoted in the panel caption with the assumed sign. Each
panel reports three values: The red line is the largest real part of the three eigenvalues. The dashed black line

is the (positive) imaginary part of the pair of complex eigenvalues. The vertical blue line is the value of the
parameter chosen in the simulations.

We reproduce the Jacobian matrix (equation ??), and include the sign pattern implied
by assumptions stated in the main text:

why — $:(1 =) whe u(hy + S7u)
J* = eh,, ehe e(hy —ay) (A5)
0 wwe _1/Jaw

The corresponding sign pattern is then:

0 + -

Under these assumptions, inequalities ?? and ?? hold. In fact, Tr(J) = u(h, — s,(1 —
Y))+ehe—1ay, < 0;and | Jy1|+]|Jaa|+|J33] > Osince |Ji1| =—e)(heay +we(hy—ay)) >
0, |Jo2o| = —u(hy — $.(1 —9))pay, > 0, and |J53| = —ues, (1 —)h. > 0. If j;; is the ith
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row and jth column element of .J, ?? requires j11|J11| — jo1|J21|= J11J22733 — J33(j11722 —
Jo1j12) + ja1jesjis < 0. From the Jacobian, jiijagjss < 0 and joijosjiz < 0, while
—j33<j11j22 — jgljlg) = U@S(l — w)he < 0. Hence, inequality ?? holds.

Inequality ?? is more difficult to ascertain, but a sufficient condition for it to hold is
—(ehe — Yay) > uh,: Rearranging gives (ji1 — T (J))|J11| — jai|Jo2| — Tr(J)(|J22| +
|J33]) > 0, where ji1 — Tr(J) = —(jo2 + jsz) = —Tr(J11). Substituting and distributing
gives:

—TT‘(J11)|J11| —j21|J22| —T’I"(J)|J22| —TT(J)|J33| >0 (A6)
S—_— ~~ -~ ~~
1 II 117 1A%

These terms /—/V can be signed, and a sufficient condition for ?? to hold is I + I1 > 0.
Rearranging gives:

Tr(J hyl he e |[(Tr(Ji1) +uhy) hy —Tr(J hySx
[Tr( 11)r+u ] a¢+\w+/[\( r( 11} uhy) hy r(Ji)ag +u +s u
+/- - +/- - z

which is positive if
Tr(Ji1) +uhy, <0< —(ehe — ay) > uhy,. (A.7)

While this is only sufficient, it is straightforwardly interpreted: the stabilizing elements
along the trace have to outweigh the destabilizing element h,. In particular, h, appears
in the law of motion of the employment rate, and there can lead to violation of the fourth
Routh-Hurwitz inequalityﬂ

Figure ?? illustrates the stability conditions of the Keynesian model discussed above
in the context of the numerical simulations of Section ??. We emphasize again that these
simulations are only illustrative. Key coefficients and calibrated variables are consistent
with available empirical evidence (for the US), but we replicate the sign pattern of the
Jacobian above, rather than match higher moments or estimate the model. The available
empirical evidence, discussed in Sections ?? and ??, supports this calibration (discussed in
Section ??) as broadly plausible.

Note further that the fourth Ruth-Hurwitz inequality ensures that the real parts of a potential pair of
complex eigenvalues are negative. Numerical simulations confirm that increases in h,, can lead to a Hopf
bifurcation as the real parts pass through zero from below. A stable limit cycle emerges (with linear behavioral
functions). Details are available upon request.
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A.3 Classical model

The Jacobian matrix of this system, evaluated at the steady state (without starring of vari-
ables, for brevity) is

0  e(by —so—ay) esg(l—1)

J = |y —ay 0 (A.8)
0 Ubw 0.
And its sign pattern is:
0 — +
+ -0
0 — 0
Inequality ?? is satisfied as 7'r(J) = —a, < 0. Remembering b, < 0, ?? is also verified
since |J| = eoyps(1 — ¢)weby, < 0. Furthermore, since |J11| + |J22| = 0, ?? holds, too:
|J33] = —evwe(by — so — ay) > 0. Similarly to the Keynesian model, (??) requires

some more work. Remembering a,, = f5by, we find —|Js3| + |J|/Tr(J) = etpw,(by —
so — ay) — eos(l — Y)wby/ay = evwe (by —so —ay — so(l —1)/fs)). Further,
recall that —f; = 152, we find —|Jsg| + [J|/Tr(J) = etpwe (by — 50 — ay + so¢p) =
epwe (by — so(1l —1) —ay) <O.

A.3.1 Short-run adjustment of labor productivity growth

Let us prove that the profit-maximizing choice of labor productivity growth is a negative
function of z on impact. Start at t = 0 in steady state and consider a shock that takes the
state of the labor market from z, to z;, with 2y >z; . In steady state, labor productivity
growth is f(0;29) = a. Define 6° as the level of capital productivity growth such that
f(6°%; z1) = f(0;20) = a. Notice that since f is increasing in z and decreasing in &, it
follows that 6* < 0. Let us now move to the slope of the f function in the two points
(6°,21) and (0, z9). Under the assumption % > 0, at the given level of labor pro-
ductivity growth a the after shock labor productivity growth is a steeper function of 5 (in

absolute terms); hence f5(5°;21) < f5(0; z0). Notice that using ?? the steady state equi-

librium requires f5(0;29) = —%. Define 6°* as the after shock optimal level of capital
productivity growth, that is 6*® such that f5(5°%;21) = f5(0;2) = —%. Since fz5 < 0,
and f5(6% 21) < f5(0;29) = —=%, then 6** < &°. Finally, given f, < 0, we have

Y
f(6°%;21) > f(6%;21) = f(0; 2). The drop in z raises labor productivity growth.
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