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Abstract

Wages are an element of cost crucially affecting the competitiveness of individual firms. But
the wage bill is also a crucial element of aggregate demand. Hence it could be that more “flexible”
and fluid labour markets, while allowing for faster inter-firm reallocation of labour, may also render
the whole economic system more fragile, more prone to recession, more volatile. In this work we
investigate some conditions under which such a conjecture applies. The paper presents an agent-
based model that investigates the effects of two “archetypes of capitalism”, in terms of regimes of
labour governance — defined by the mechanisms of wage determination, firing, labour protection
and productivity gains sharing — upon (i) labour market regularities and (ii) macroeconomic dy-
namics (long-term rates of growth, GDP fluctuations, unemployment rates, inequality, etc..). The
model is built upon the “Keynes meets Schumpeter” family of models (Dosi et al., 2010), explicitly
incorporating different microfounded labour market regimes. Our results show that seemingly more
rigid labour markets and labour relations are conducive to coordination successes with higher and
smoother growth.
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1 Introduction

Throughout the history of the economic discipline, a major challenge to all scholars ready to give even
a cursory glance at the evidence, has been the question: why involuntary unemployment? Or, putting
it the other way round, why is not the economic system able to generate levels of activity that absorb
all the labour force willing to work?

The pre-Keynesian answer, as known, is in term of frictions and rigidities in primis on the labour
market itself. And, basically it is also the neo-Keynesian answer, starting as early as the formalization
of Keynes’ model by Hicks (1937) and Modigliani (1944) all the way to the generality of contemporary
New Keynesian DSGEs (Dynamic Stochastic General Equilibrium models) (Rotemberg and Woodford,
1993 and Blanchard et al., 2015). At a finer level of detail, there are of course differences between
rigidities and frictions of the labour market. The former are typically used in aggregated models and
the latter more in tune with models attempting to find some sort of equilibrium micro-foundation such
as search-and-matching ones (see Yashiv, 2007). Under the rigidity heading, the usual approach is a
model with some nominal rigidities whereby the rigidity itself deprives the underlying Walrasian real
model from its self-equilibrating properties. Conversely, in the friction perspective, it is some real,
decentralised, but equilibrium dynamics to yield involuntary, but frictional unemployment. There is
an alternative view, however, which we believe to be well in tune with Keynes himself. Involuntary
unemployment is the outcome of systematic coordination failures, — in the current economic jargon —,
whereby “bad equilibria” (that is, Pareto-dominated growth paths) are self-fulfilling in decentralised
economies. Leijonhufvud (1973) emphasized how prices can be at their “general equilibrium level”
but still the effective quantity transactions can differ from the notionally desired rates of selling
and buying. Further, under shortfalls of effective demand, prices can even become “false” signals,
exacerbating coordination failures: realised sales are restrictions for demand-signal. As Cooper and
John (1988) insightfully put it:

There is a coordination problem [in “Keynesian economies”] if low level equilibria could be
avoided by a simultaneous increase in the output of all firms. However, in a decentralised
system there may be more incentive for a single firm to increase production because this
agent takes the action of the other given. Hence the “externality” is brought about the
demand linkages that individual firms do not internalize. [pag. 454]

Remarkably, all this has nothing to do with the purported efficiency of markets. On the contrary,
it might well be that higher collective adjustment flexibility might yield worse equilibria/growth paths.
The problem of coordination failures may be seen mainly as problem of strategic complementarities.
An agent i is positively affected by the others N — 1 agents behaviours or strategies: that is, in a game
theoretic framework, the best response of agent 7 has a positive slope. Demand linkages (externalities)
are the typical example of strategic complementarity in a Keynesian framework (see Solow and Stiglitz
(1968) for an early formalization of the lack of aggregate demand). The nexus production-demand-
wages is a paramount example: even though firms would like to pay the minimum possible salaries
to reduce production costs, wages are, collectively, a crucial source of demand. Hence, cascades of
feedbacks between wages, aggregate demand and unemployment can bring the economy to a path
characterised by low (or high) levels of activity.

The problem that Keynes recognized was that wages can be too flexible. Indeed, when
wages fall, people’s income falls and their ability to demand goods falls as well. Lack of
aggregate demand was the problem with the Great Depression, just as lack of aggregate
demand is the problem today. Imposing more wage flexibility can result in exacerbating
the underlying problem of lack of aggregate demand. [Stiglitz (2013), pag. 10]



The paper presents an agent-based model (ABM) that investigates the effects of different
“archetypes of capitalism” (on the general perspective see Boyer, 1988, Aoki and Dosi, 1992, Hall and
Soskice, 2003, Soskice, 2007), in terms of regimes of labour governance — defined by different mech-
anism of wage determination, firing, labour protection and productivity sharing — upon (i) labour
market regularities, and (ii) macroeconomic dynamics (long-term rates of growth, GDP fluctuations,
unemployment rates, inequality etc..).

Indeed labour markets are characterised by rich institutional specificities reflecting the distinctive
feature of labour as a quite special kind of commodity (cf. the insightful discussion in Solow, 1990).
And such institutions are likely to yield significantly different patterns of labour utilization and mech-
anisms of wage formation. A clear-cut example is the dynamics of unemployment in U.S and U.K. vs.
Continental Europe vs. Scandinavian Countries (within a vast literature, see e.g. Faggio and Nickell,
2007 and Nickell, 1997 for an extensive discussion on the differences across OECD countries in terms
of employment rates and working hours patterns).

Let us start with some definitions of flexibility. According to J. Atkinson (1985) there are multiple
dimensions of that notion, which can be distinguished as: (i) functional flexibility, (ii) external numer-
ical flezibility, (i) internal numerical flexibility, (iv) financial flexibility. Functional flexibility refers to
the process of redeployment of labour tasks, mansions and required skills within a firm. As technical
change proceeds, functional flexibility allows/requires labour force to update their competencies and
behavioural repertoire. External numerical flexibility implies that workers can be quickly, cheaply and
easily hired-fired. Internal numerical flexibility stands for flexible working time, via e.g. call-out rear-
rangements or flexible rostering. Financial flexibility which we shall call here, more straightforwardly,
monetary wage flexibility, stands for the sensitivity of wages to supply/demand conditions and thus
to unemployment rates. Here we shall address the effects of external numerical and wage flexibility in
our ABM model.

The model is built upon the “Keynes meets Schumpeter” family of models (Dosi et al., 2010,
Napoletano et al., 2012, Dosi et al., 2016b). As Stiglitz (2016) forcefully put it, a tall task of any
satisfactory theory of macro dynamics ought to be able to account for the endogenous emergence of
both mild fluctuations and deep recessions. In this respect, we believe, one obtains insightful results
on the role of the interaction between endogenous demand formation and fiscal policies in Dosi et al.,
2015b; the impact of finance and income inequality in Dosi et al., 2013.1

Here we want to focus on the role of wages and labour market rules. Wages are an element of
cost affecting the competitiveness of individual firms. But the wage bill is also a crucial element of
aggregate demand. Hence it could be that more flexible and “fluid” labour markets, while allowing for
faster inter-firm reallocation of labour and lowering costs, may also render the whole economic system
more fragile, more prone to recession, more volatile. In this work we investigate the conditions under
which such a conjecture applies by exploring to what extent strategic complementarities may lead to
coordination failures (and hence, multiplicity of possible growth paths).

On purpose, the aim of the model which follows is not to calibrate it to any empirical observation,
but rather to show how its basic qualitative properties hold for alternative archetypical configurations.
Still, we find revealing that the properties of “fragility” and potential for deep crises conditional upon
wages misaligned with productivity and the ensuing increasing income inequality, predicated by our
model, are quite in line with the historical circumstances which preceded both the Great Depression of
the Thirties and current Great Recession. A remarkable pattern that they have in common is a great

In turn, the K4S family of models belong to the broader family of Agent-Based evolutionary models (cf. Tesfatsion
and Judd, 2006, LeBaron and Tesfatsion, 2008, Nelson and Winter, 1982). For related ABM which consider a decentralised
labour market see Fagiolo et al. (2004), Dawid et al. (2008), Deissenberg et al. (2008), Riccetti et al. (2014) and Russo
et al. (2015). See Fagiolo and Roventini (2012) for a survey on macro ABMs.



moderation of wages with excesses of nearly everything else. So for example, manufacturing weekly
wages in the US fell from 29.48% in 1920 to 23.12% in 1922 (and reached 27.36% in 1929) in a period
characterised by a significant weakening of the unions (Wolman, 1933). Quite similarly, the share of
wages in both GDP and corporate manufacturing value in most countries and most sectors in the two
decades or more preceding the Great Recession dramatically decreased (for a detailed evidence, cf.
Karabarbounis and Neiman, 2014). But, the two deep crises are different in the behaviour of wages
after the eruption of the crisis itself. So for example, in the US they fell by 33.6% from 1929 to 1932
(Wolman, 1933, pag. 2). Conversely, they remained roughly stable in many OECD countries after
2008. And that, we conjecture in line with the model which follows, has been at the heart of the
relative “mildness” of the more recent Recession vis-a- vis the Depression.

Our results show that, indeed, the more flexible are wages and employment, and the weaker
are institutions supporting wages and workers’ welfare, the more fragile is the economy. Keynesian
coordination failures are more frequent, average unemployment and inequality are higher, and crises
are more likely. Conversely, seemingly more rigid labour markets and labour relations are conducive
to coordination successes with higher and smoother growth.

We shall proceed as follows: Section 2 outlines the stylised facts (and non-facts) which a satisfactory
model of the functioning of the labour market and of wage formation ought to be able to address.
Together, we discuss the successes and failures of incumbent models to do so. Section 3 presents the
model. Finally in Section 4 we discuss the simulation results, their adherence to the foregoing stylised
facts, and their implications in terms of relations between the dynamics of wages and that of other

macro variables — aggregate demand, macro fluctuations, unemployment, incidence of crises.

2 The state of the art: facts and theories

2.1 The evidence

As mentioned, a robust way to discriminate among theories is to check their adequacy against a set
of empirical regularities — i.e. “stylised facts” — which pertain to the domain of what one is meant to
explain. We shall follow such a strategy also in the following, with the major caveat the truly stylised
facts in this domain are few and far inbetween.

SF1 UNEMPLOYMENT IS A PERSISTENT AND STRUCTURAL PHENOMENON OF CAPITALIST
ECONOMIES.
It was undoubtedly so during the Industrial Revolution in Britain and the subsequent Industrial Rev-
olutions in catching-up countries; it is so even now in less developed countries (“the unlimited supply
of labour” of Lewis (1954) still holds well) and it applies throughout the whole history of developed
economies. Unemployment persistently fluctuates intertwined by major crises, such as in 1929 and
in 2008, with unemployment reaching in many countries one fourth of the labour supply or more.
The litmus test for any model, we believe, is to account for such a secular stylised fact. The other
possible stylised facts are in comparison second order ones. Remarkably, on the theory side, whenever
involuntary unemployment is even acknowledged — which is most often not the case — the drivers are
identified almost exclusively on the supply side. Consider Blanchard and Wolfers (2000) among the
most nuanced voices in this perspective: they propose a model where the interaction between aggre-
gate shocks (e.g. changes in TFP and in the real interest rate, etc.) and institutional factors (coverage
and duration of unemployment benefit systems, centralization and coordination level of wage determi-
nation, employment protection, labour taxes) determine the persistent unemployment rate. Indeed,
essentially all supply-side factors. And it is also on this side that the roots of any persistence, in



that view, should be found: the hysteresis hypothesis (Blanchard and Summers, 1986 and Ball, 2009)
proposes that short-run unemployment rates affect also the long-run equilibrium unemployment rate
(the NAIRU, Non Accelerating Inflation Rate of Unemployment) via the supply of labour itself.

SF2 UNEMPLOYMENT RATES, REAL WAGES AND MONETARY WAGES CO-MOVEMENTS
A long-standing literature, pioneered by the evidence analysed by Phillips (1958) suggests an inverse
relation between rates of change of monetary wages and unemployment rates. This has been indeed
for a long-time a pillar of the “old” and later of the New Keynesian ones (DSGE with frictions or
rigidities). The empirical evidence on such relation is all but conclusive: in fact it implies that the
“queues” of unemployed people are able to influence the monetary wage rate paid by firms. Doubts on
the Phillips curve are cast by Solow (1990) and more recently by Blanchard et al. (2015).

A much stronger empirical support goes to the wage curve, which relates real wages and unem-
ployment rates (typically at local level): so, Blanchflower and Oswald (1994), in an extensive regional
analysis covering twelve countries, found elasticities of around —0.1. Note that on the theoretical
side a wage curve is not consistent with any interpretation of unemployment in terms of mismatching
between labour demand and labour supply because in that case unemployment and wages should be
positively correlated (see Blanchflower, 1995 and Blanchflower and Oswald, 2005 for extensive dis-
cussions). The wage curve seems to apply to both the short- and long-run (i.e. it is not a purely
cyclical phenomenon), consistent with the presence of a bargaining process, according to which in
case of high unemployment, unions would ask for low wages in order to ensure job positions, and/or
efficiency wages, where in a depressed labour market workers would accept low wages, even though
putting higher work efforts because of the threat of being easily substituted. In fact, the empirical
wage curve is theoretically consistent with “unemployment as discipline device” (Shapiro and Stiglitz,
1984), or similarly, the Marxian reserve army. Conversely it is not consistent with any decreasing re-
turn production function, where increases in unemployment should be associated with lower marginal
productivity of labour and lower wages.

SF3 THE BEVERIDGE CURVE
Firms expand and contract, hiring and firing workers, and workers — unemployed and sometimes
employed ones — look for a job with, mixed success. However, changes in aggregate activity yield
changes in the rates of job destruction so that unemployment and vacancy rates ought to be negatively
correlated. The evidence on such Beveridge curve is discussed in Blanchard et al. (1989), Cooper et al.
(2007).

SF4 SEPARATION AND HIRING RATES ARE HIGHLY VOLATILE AND TO THE SAME ORDER OF

MAGNITUDE. JOB-FINDING RATES ARE PRO-CYCLICAL.
These set of stylised facts regards the flow of workforce, moving from unemployed to employed status or
vice-versa (where the separation rate includes both firing and voluntary quitting), from unemployment
to inactivity (or vice versa), from one job to another one (Yashiv, 2007). There is no consensus on
which of the two components, whether the separation rate or the job-finding rate, drive unemployment
fluctuations. The former view is sustained in the earlier studies by Blanchard et al. (1989) and Davis
and Haltiwanger (1990), while the latter is suggested by more recent studies (Shimer, 2012). Overall,
the high frequency volatility of both components hint at a rather turbulent labour market dynamics
(at least in the U.S. to which most studies apply).

SF5 UNEMPLOYMENT AND VACANCY RATES ARE ONE ORDER OF MAGNITUDE MORE VOLATILE
THAN PRODUCTIVITY
As discussed in Cooper et al. (2007) and Shimer (2005), the standard deviation of both vacancies and
unemployment is around ten times higher then the one of labour productivity (even if pro-cyclical too).
And this is indeed a major puzzle for any equilibrium, supply side interpretation of unemployment
fluctuations cum standard production functions (recall the Sheppard Lemma...).



SF6 THE OKUN CURVE
GDP growth rates and unemployment rates are negatively correlated. In particular, in its seminal
paper Okun (1962) estimates that an increase of 2 — 3% of GDP is associated with just 1% point
increase in employment. Okun emphasizes how this relation is the result of the combination of many
factors like the potential gains in productivity and the number of working hours. There is obviously
no reason to believe that the coefficient remains constant over time and across countries. Nonetheless,
what is relevant is the negative cross correlation which tells macroeconomists about a robust positive
correlation between output growth rates and productivity growth rates (see among others Prachowny,
1993). The same evidence might be interpreted in a more structuralist perspective, in our view
complementary to the Okun curve: under conditions of increasing returns, output growth is likely to
yield permanent productivity increases. This is the neglected Verdoon-Kaldor Law: see Kaldor (1975),
Verdoorn (1980), and McCombie and Ridder (1984).

SF7 UNEMPLOYMENT AND INEQUALITY ARE POSITIVELY CORRELATED
Income inequality has fortunately re-emerged as a focus in the recent economic debate. But what is the
relation between unequal income distribution and unemployment? There are two complementary ones
nearest our argument here. One, proposed in Stiglitz (2012) and in Stiglitz (2015), suggests that high
income inequality induces a lack of aggregate demand which turns out in higher unemployment rates,
having rich people a lower propensity to consume. An alternative interpretation goes conversely from
unemployment to inequality: during recessionary phases low income workers are more severely hit by
layoffs. This implies that income concentration diverts toward upper classes (see Heathcote et al.,
2010). Maestri and Roventini (2012) find evidence of a positive cross correlation between inequality
and unemployment in Canada, Sweden, and the US.

(NON) SF8 NEGATIVE CORRELATION BETWEEN LABOUR MARKET FLEXIBILITY AND UNEM-
PLOYMENT RATE
Of course a precious piece of evidence with bearing upon the results that follow concerns the rela-
tionship between the degrees of labour market “perfection” and unemployment rates. Needless to say,
there is an unquestionable consensus among “mainstream” scholars that labour market rigidities are
the source of unemployment. However, the evidence presented to support the structural reforms recipe
is all but robust (Freeman, 2005). The well-known OECD (1994) Jobs Study was among the first stud-
ies to advocate the benefits from labour market liberalization. The report and a series of subsequent
papers (including Scarpetta, 1996, Siebert, 1997, Belot and Van Ours, 2004, Bassanini and Duval,
2006) basically argued that the roots of unemployment rest in social institutions and policies such as
unions, unemployment benefits, employment protection legislation. Unfortunately, at least an equiv-
alent numbers of papers pointed out the fragility and unreliability of the empirical evidence used to
support the claim. Particularly, Howell et al. (2007), reviewing the findings on the effects of protective
labour market policies (PMLI) on unemployment, argue that the evaluation of the effects of PMLI has
been biased by a number of factors: (i) the findings were largely theory driven discarding the empirical
evidence, (ii) the explanatory powers of labour market institutions as sources of unemployment decline
with the quality of the PMLI indicators and the sophistication of the econometric methodology, (iii)
inclination to violate the mantra against endogeneity, phrasing simple cross-correlations as evidence
of causation, (iv) remarkable differences in the magnitude of coefficients, statistical significance, and
estimation methodology across the works. Even more distinctively, Oswald (1997), Baccaro and Rei
(2007), Avdagic and Salardi (2013), Avdagic (2015) and Storm and Naastepad (2012) on more recent
datasets find no compelling evidence on the revealed benefits of labour market liberalization. In fact,



Adascalitei and Pignatti (2015) and Adascalitei et al. (2015) find that higher labour market flexibility

increases short run unemployment rate and, together, reduces employment rates.?

2.2 The theories

What does the theory says about the foregoing stylised facts (and the lack of them)?

Remarkably, since the old debate between Malthus and Ricardo around two centuries ago, rhetor-
ically won by the latter, and with the outstanding exceptions of Marx (partly) and Keynes, aggregate
demand has been eschewed from the interpretation of all persistent regularities in economic phe-
nomena. And the labour market ones are no exception.? In so far as involuntary unemployment is
acknowledged at all, it is accounted for in terms of frictions or rigidities, under the heading of “stock
models with rigidities” and “flow models with frictions”. The former find their own root in some notion
of NAIRU. These models introduce the idea of nominal rigidities, according to which nominal wage do
not adjust to excess supply of labour. The sluggishness in the adjustment process has been typically
formalised by means of the Phillips curve, notwithstanding its controversial empirics (see above). In-
deed, when changes in the nominal wage growth rate are linked to price changes, the Phillips curve
can be expressed both in terms of nominal or real price rigidities and the unemployment rate can be
seen as deviation from the NAIRU cum inflationary pressures (see Lubik and Krause, 2014).

Within the same stream of literature, but with more emphasis on institutionally induced rigidities,
models of the genre of Layard et al. (2005) determine the “natural rate” as the intersection of supply and
demand curves, whose slopes are shaped by the purported rigidities on the labour market (e.g. union
power, employment protection, wage benefits) and the product market (monopolistic competition,
mark-up pricing, etc.) (e.g. see Blanchard, 2006). The Layard-Nickell-Jackman family of models
are, in fact, stock models with institutional rigidities. The empirical counterpart of these models are
usually panel regressions which try to estimate unemployment as the combined interactions of shocks
and institutions (see Nickell et al., 2005).

And, finally, one ought to consider part of this overall perspective also the attempt to add price
rigidities due to some sort of “objective” fixed costs within so-called New Classical models whereby no
sort of expectational myopia is allowed (for an early attempt, cf. Calvo, 1983). And, indeed, this was
basically the route taken later in order to incorporate “homoeopathic quantities of Keynesianism” in
DSGE models.

Of course, none of the above family of models is microfounded, unless one deems the purported
normative behaviour of any representative agent as an acceptable microfoundation.* Conversely, the
literature on flow models with friction attempts precisely to do that, grounding it over an overwhelming
micro evidence on job creation and destruction flows at the firm level (see Davis and Haltiwanger,
1990). Search and matching models focus on the dynamics of the workforce of the firm which, as
Blanchard and Diamond (1992) put it, feature three processes: a labour demand specified in terms
of job creation and destruction flows, a matching process between firms and workers, and a wage
determination mechanism. They are microfunded, optimising models that address questions like:

how unemployment and job vacancies are determined as equilibrium phenomena, what determines

2Even Blanchard (2006) recognises how establishing causality effects from panel data regressions is beyond the scope
of the exercise, being the possible co-evolution between the dependent variable (unemployment) and the covariates (e.g.
duration of unemployment benefit) extremely hard to identify.

3We were reminded of the Malthus-Ricardo debate by a recent work, unfortunately available only in Italian, by La
Malfa (2015) on Keynes, who vehemently argues, after a thorough examination of the correspondence between the two,
that the dominance of the Ricardian supply perspective has been a “disaster” for the progress of economic analysis for a
century or so (Keynes, 1972 p. 97-98, as cited in La Malfa (2015)).

4For a devastating critique on the representative agent see Kirman, 1992 and Forni and Lippi, 1997 on the flaws of
aggregation in macroeconomic models.



the transition from unemployed to employed states (and vice versa), ad what determines equilibrium
wages. The “grains of sand” in these mechanisms are, at best, local informational imperfections. The
benchmark remains a fluid and flexible labour market which would allow the best matching between
firms and workers, thus minimising unemployment. At the same time, institutional rigidities (like
unemployment benefits) remain, carrying with them higher salaries and lower rates of labour activity.

How do both streams of literature fare against the evidence? In our view rather poorly. In primis,
neither of the two families of models is able to address the occurrence of repeated although relatively
infrequent deep crises (Stiglitz, 2016) characterised by abnormally high unemployment rates (SF1).
Even at a finer level of observation and, so to speak, in “normal” times both families appear to be
unable to account, first, for unemployment fluctuations at business cycle frequencies. Stock models
with rigidity seem largely off the mark, unless one postulates an unobservable stochastic process on
aggregate supply (technological) shocks reflected by the observed employment time series. Here, one
gets even beyond the “science fiction” of Real Business Cycle.

Second, search and matching (S&M) models, too, lack the ability to match business cycles fre-
quencies, on several dimensions. They are patently inconsistent with any wage curve and are also
unable to reproduce the empirical high volatility of vacancies and hiring which comes, as mentioned
above, together with a much milder variability of labour productivity. Certainly, there is nowadays
a broad consensus that the microfoundation of S&M models, i.e. the Nash bargaining process used
for the wage determination is at odds with empirical evidence. The critique by Shimer (2005) and
Cooper et al. (2007) is particularly relevant in this respect. Even if there are aggregate supply shocks
on productivity, which we doubt, and even if they happen to be mildly pro cyclical, which we find
questionable, the puzzle is that they get amplified by an order of magnitude in terms variability in
the hiring/firing rates. In turn, this is obviously inconsistent with DSGE and S&M models.

Then what next? There is an alternative, largely unexplored, path. First and foremost, it ac-
knowledges the possibility of multiple quasi equilibria as Krugman (2011) puts it. Which one is
chosen crucially depends also on the mechanisms of coordination (or lack of it) in the labour market
and the ensuing patterns of aggregate demand generation. Second, it builds on microfoundations
which fully account for far-from-equilibrium interactions among agents also on the labour market,
in addition to product and financial markets. Third, it takes on board the diversity of institutions
governing market interactions and prices formation.

In this vein, unlike analyses that consider labour market dynamics as a purely or primarily as
a supply side phenomenon, the route we are going to undertake here is a genuinely Keynesian one.
It is not a fairytale of menu costs and arbitrary price rigidities. No even just an efficiency wage
one. It is a story of “endemic” coordination failures. In that, institutional set-ups which might favour
the reduction of frictions and thus, other things being equal, favour allocative efficiency, might as
well reduce the overall rate of activity of the whole economy via a feedback mechanism that goes
from wages to aggregate demand, from aggregate demand to labour demand, from labour demand
to unemployment. Conversely, a relatively rigid regime, characterised by sticky wages and relatively
low inter-firm labour mobility due to the high level of wages might well ensure relative stability and

frequent full-employment states, notwithstanding all the frictions in the matching process.

3 The model

The model is a general disequilibrium agent-based one, populated by heterogeneous firms and workers
who behave according to bounded rational behavioural rules. Building on the basic structure of the
Keynes+ Schumpeter model (Dosi et al., 2010) the present version allows for a process of decentralised

worker allocation across firms (see Figure 1).
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Figure 1: The model structure. Boxes in bold style represent heterogeneous agents populations

The economy is composed of three populations of heterogeneous agents, F} capital-good firms,
(denoted by the subscript i), Fy consumption-good firms (denoted by the subscript j), L° con-
sumers/workers (denoted by the subscript £), plus a bank and the Government. Capital-good firms
invest in R&D and produce heterogeneous machine-tools, whose productivity evolves over time.
Consumption-good firms combine machines bought from capital-good firms and labour in order to
produce an homogeneous product for consumers. There is a minimalistic financial system represented
by a single bank that provides finance to firms only, so they can borrow to produce and invest (and pay
interest on it). Workers submit job applications to a random subset of firms, which hire according to
expectations about demand. Note that the firm demand for labour is independent from the wage levels
(alike an ensemble of fixed coefficient production functions). Consumption-good firms form adaptive
expectation about future demand for product and decide thereafter their desired demand for labour.’
The government levies taxes on firms and pays unemployment benefits.

In the following we are going to present and discuss two alternative labour market regimes, labelled
Fordist and Competitive, and variations thereof. They entail distinct and explicit microfounded labour
markets, distinguished by some key aspects, like the search activity, the firing rules adopted by firms
and the mechanism of wage determination. Let us consider the model depicted in Figure 1 at some
more detail. The Appendix shows the bare-bone model, Tables 8 and 9 present the labour market
variables and parameters set-up. The full model is presented in details in Dosi et al. (2010) and
summarised in the Appendix.

3.1 The capital- and consumption- good sectors

The capital-good industry is the locus where innovation is endogenously generated in the economy.
Capital-good firms develop new technologies or imitate the ones of their competitors in order to
produce and sell more productive and cheaper machine tools that are supplied to consumption-good

firms. Capital-good firms invest a fraction of their past profits and/or borrowed funds in R&D in

SFollowing a typical Keynesian expectation formation whereby past demand affect investment and production decisions
today.



order to discover new machines or copy existing ones. They produce machine-tools by employing only
labour and set prices as a fixed mark-up over unit costs of production.

Consumption-good firms produce homogeneous goods employing capital (composed by different
vintages of machines) and labour, under constant returns to scale. Desired production, as mentioned,
is determined according to adaptive demand expectations. Given the actual inventories, if the capital
stock is not sufficient to produce the desired production, consumption-good firms invest in new ma-
chines in order to expand their production capacity (if they have accumulated profits or are able to
access bank credit). They may also invest to replace old machines according to a payback-period rule.
As new machines embed state-of-the-art technologies, the labour productivity of consumption-good
firms increases over time according to the mix of vintages of machine present in their capital stocks.
The capital-good market is characterized by imperfect information and Schumpeterian competition
driven by technological innovation oriented to the reduction of machine costs and the increase in ma-
chine productivity. Machine-tool firms signal the price and productivity of their machines to their
actual customers as well to of potential new ones. Consumption-good firms choose in every period
their supplier comparing the price and the productivity of the machines they are aware of.

Imperfect information is also the normal state of the consumption-good market. As a consequence,
consumers cannot instantaneously switch to the most competitive producer even if the good is homo-
geneous. Consumption-good firms fix their prices applying a variable mark-up on their production
costs, heuristically trying to balance higher profits and market share changes. Thus, mark-up dynam-
ics is driven by the evolution of the latter: firms increase their price whenever their market share is
expanding and vice versa. In turn, market shares evolve according to a (quasi) replicator dynamics:

more competitive firms expand while firms with relatively lower competitiveness level shrink, or die.

3.2 Labour market regimes

Let us focus here on the labour side of the model exploring the properties of different alternative of
searching, firing and wage determination mechanisms. We comparatively study two archetypical types
of decentralised labour markets, which we shall call the Fordist regime and the Competitive regime.
The two regimes capture alternative wage-labour nerus in the words of the Regulation Theory® (see,
within a vast literature, Boyer and Saillard, 2005). Three main domains of the capitalist dynamics
are especially relevant for our analysis, namely: (i) the accumulation regime which entails the relation
among technological progress, income distribution and aggregate demand, (ii) the institutional forms
which encompass the wage-labour nexus (Freeman, 2007) and nature of the State, (iii) the mode of
regulation which is the mechanism by which the former two categories evolve, develop and interact.
The modes of regulation capture the specificities of disequilibrium process of adjustments in the
accumulation patterns and in the coordination among different types of actors. The dynamics entails
phases of “smooth” coordination, mismatches, cycles and crises.

The two regimes are telegraphically sketched in Table 1. Under the Fordist regime wages are insen-
sitive to labour market conditions but indexed to productivity. There is a sort of lifetime employment
(firms fire only when their profits are negative) matched by the loyalty of the workers to their employers
(employed workers do not seek for alternative occupations). Labour market institutions contemplate
a minimum wage indexed on productivity and unemployment benefits.

Conversely under (different versions of) the Competitive regime, wage changes respond to unem-
ployment. Also employed worker with some probability search for notionally more rewarding jobs.
Firms fire their excess workforce given their planned production. Minimum wages are only partially
indexed to productivity, if at all and unemployment benefits might or might not be there.

SFor a recent low dimensional formalization of the Regulation Theory, see Dosi et al. (2015a).
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Regime Fordist Competitive

Wage sensitivity to unemployment rigid flexible

Search intensity unemployed only unemployed and employed
Firing under losses only  shrinkage on production
Unemployment benefits yes yes/no
Minimum wage productivity indexation full full /partial /no

Table 1: The two archetypical labour regimes

3.2.1 Matching and hiring

The aggregate supply of labour L® is given. Total desired labour stock by any firm is determined by
the ratio between the desired production Q;{t and the average productivity of the employed capital
stock Aj ;.

Q4

L, = 1
7,t Aj,t ( )

¢

