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Notations

Steady state or trend values are indicated by a sub(super)script ‘o’ or
superscript ∗. When no confusion arises, letters F, G, H define certain
functional expressions in a specific context. Moreover there is some
‘local’ notation which only applies to certain chapters of the book. A
dot over a variable x = x(t) denotes the time derivative, a caret its
growth rate; ẋ = dx/dt, x̂ = ẋ/x.
As far as possible, the notation tries to follow the logic of using capital
letters for level variables and lower case letters for variables in intensive
form, or for constant (steady state) ratios. Greek letters are most
often constant coefficients in behavioral equations (with, however, the
notable exceptions being the π’s, and ω).

B outstanding government fixed-price bonds (priced at pb = 1)
C real private consumption (demand is generally realized)
E number of equities
F neoclassical production function

otherwise generic symbol for functions defined in a local
context

G real government expenditure (demand is always realized)
I real net investment of fixed capital (demand is always

realized)
I desired real inventory investment
J Jacobian matrix in the mathematical analysis
K stock of fixed capital
Ld employment, i.e., total working hours per year (labor demand

is always realized)
Lw employed workforce, i.e., number of employed people
L labor supply, i.e., supply of total working hours per year
M stock of money supply
N inventories of finished goods
Nd desired stock of inventories

ix
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x A Future for Capitalism

Sf real saving of firms
Sg real government saving
Sp real saving of private households
S total real saving; S = Sf + Sg + Sh

T total real tax collections
Tw(tw) real taxes of workers (per unit of capital)
Tc(tc) real taxes of asset holders (per unit of capital)
W real wealth of private households
Y real output
Y p potential real output
Y f full employment real output
Y d real aggregate demand
Y e expected real aggregate demand
c marginal propensity to consume
e employment rate
U = 1 − e unemployment rate
fx = f1 etc. partial derivative
i nominal rate of interest on government bonds
m real balances relative to the capital stock; m = M/pK

ν inventory–capital ratio; n = N/K

p price level
pe price of equities
q return differential; q = r−(i−πc) or Tobin’s q r rate of return

on fixed capital, specified as r = (pY − wL − δpK)/pK

sc propensity to save out of capital income on the part of asset
owners

s = sw workers’ propensity to save out of their income
u rate of capacity utilization; u = Y/Y n = y/yn

v wage share (in gross product); v = wL/pY

w nominal wage rate per hour
y output–capital ratio; y = Y/K;

except in Chapter 8.3 and Chapter 10.3, where y denotes the
output gap

yd ratio of aggregate demand to capital stock; yd = Y d/K

ye ratio of expected demand to capital stock; ye = Y e/K

yn normal output–capital ratio (a constant; no recourse to a
neoclassical production function)

l labor intensity (in efficiency units)
k capital intensity K/L
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Notations xi

z or x labor productivity, i.e., output per worker; z = Y/Ld

βx generically, reaction coefficient in an equation determining x,
ẋ or x̂

βy adjustment speed in adaptive sales expectations
βπc general adjustment speed in revisions of the inflation climate
βxy generically, reaction coefficient related to the determination

of variable x, ẋ or x̂ with respect to changes in the exogenous
variable y

αx responsiveness of investment (capital growth rate) to changes
in x

αnd desired ratio of inventories over expected sales
βpu reaction coefficient of u in price Phillips curve
βpv reaction coefficient of (1+μ)v − 1 in price Phillips curve
βwe reaction coefficient of e in wage Phillips curve
βwv reaction coefficient of (v − vo)/vo in wage Phillips curve
γ government expenditures per unit of fixed capital;

γ = G/K (a constant)
τ lump sum taxes per unit of fixed capital;

τ = T/K (a constant)
δ rate of depreciation of fixed capital (a constant)
ηm,i interest elasticity of money demand (expressed as a positive

number)
κ coefficient in reduced-form wage–price equations;

κ = 1/(1 − κpκw)
κp parameter weighting ŵ vs. πc in price Phillips curve
κw parameter weighting p̂ vs. πc in wage Phillips curve
A = 1 + a actual markup rate
πc general inflation climate;
τc = Tc/K tax parameter for T c (net of interest and per unit of capital);

T c − iB/p

τw tax rate on wages
ω real wage rate w/p
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General Introduction

This book builds on the M(arx)–K(eynes)–S(chumpeter) approach to
the understanding and further evolution of capitalism, the foundations
of which we have laid in Flaschel and Greiner (2011a). It does so in
a self-contained way by now focusing on current approaches to the
study of macrodynamical systems in the tradition of the classical,
the neoclassical and the Keynesian interpretation of the working of
modern capitalist economies and the societies that are built on them.
Instead of trying to combine important elements of the theories of
Marx (1954), Keynes (1936) and Schumpeter (1942) into a coherent
whole we now focus on different paradigms of economic theorizing
in their applicability to an understanding of primarily labor market
problems and their cure in the context of growing economies. These
approaches have their formal point of departure in the tradition of
Goodwin (1967) type models of classical growth, Solow (1956) type
models of neoclassical growth and Harrod (1939)–Domar (1946) type
models of Keynesian growth.
In the first tradition we study (in Part II) forms of the Marxian
reserve army mechanism, the creation of mass unemployment when the
profitability of capitalist economies is endangered by a profit squeeze.
We do this first against the background of the Ricardian theory of
capital accumulation, by showing the limitations of this approach as
compared to the classical growth cycle model of Richard Goodwin
(1967). On this basis we then develop a distributive cycle approach
with recurrent phases of mass unemployment, basic elements of social
security, minimum wages as well as basic income guarantees, where the
employment decision of the firms is characterized by complete flexibility
in the sense of free hiring and firing of employees. We then study in this
context the occurrence of low income work (atypical employment) and,
thus, situations of segmented labor markets and their consequences for
the well-being of the workers at the lower end of the labor market
hierarchy when there is no protection by means of minimum wages for
them.

xiii
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xiv A Future for Capitalism

In a next step such minimum wages as well as basic income guarantees
are again introduced and shown to be beneficial for the working
of the economy after some temporary adjustment processes. This
situation is extended by allowing for a neoclassical production function
with smooth factor substitution – in place of the so far used fixed
proportions in production – and shown to be valid also in such a
case, where neoclassical economists would claim that factor substitution
would work to the disadvantage of the low income workers and their
employment situation in the case of minimum wages.
In sum, our classical approach in Part II of the book demonstrates
that classical supply side dynamics need not bring about the economic
consequences asserted by most academic writers and politicians in the
public discussion of a general minimum wage legislation. The future
of capitalism is not endangered by these basic changes in the social
structure of accumulation, but – as this part shows – in fact improved
by it, both from the economic as well as from the social point of view.
With respect to the second tradition, in Part III we analyze neoclassical
models of endogenous growth where particular attention is paid to
unemployment and welfare issues of public policies. To do so we
consider three different prototype models of endogenous growth where
we allow for unemployment. In the first model, we assume that ongoing
growth results from positive externalities of investment that prevent the
marginal product of capital from declining as capital grows. We first
study the structure of this model, and then analyze how taxation and
different degrees of flexibility on the labor market affect the economy.
In the second model, sustained growth results from investment in
human capital where we allow for heterogenous agents with one type
of individuals acquiring skills through higher education whereas the
second type of individuals remains low-skilled. Both types of individuals
may be subject to unemployment and receive unemployment benefits
in case they lose their jobs. Higher education is financed by the
government that hires teachers and uses additional spending for the
education of students. Growth and welfare effects of different fiscal
policies are analyzed for that model type and we derive effects of
different degrees of labor market flexibility.
The last model, finally, posits that investment in a public capital stock
generates endogenous growth where the government may finance its
expenditures by taxes or by issuing government bonds. Again, labor
may become unemployed and the government pays unemployment
subsidies. The analysis studies different policy rules where special
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General Introduction xv

attention is paid to debt policy. In particular the outcome of a
balanced budget scenario is compared to that where the government
runs permanent deficits.
Finally, working in the third (Keynesian) tradition in fact means that
both the classical as well as the neoclassical perspective on economic
growth and the business fluctuations which are surrounding it are or
can be augmented in an important way, simply by introducing the
Keynesian concept of effective goods demand into their supply side
orientation and also by embedding into the demand side extension the
working of financial markets in the form of a Tobin (1982) portfolio
approach as the necessary extension of the Keynesian theory of liquidity
preference. The Keynesian approach is therefore in its nature more an
(important) extension of the other ones than an alternative to them in
line with what is claimed in the title of Keynes’s (1936) book.
In Part IV of the book we are laying the foundations for the ideal
Keynesian approach to flexi(ble-sec)curity capitalism. We present and
analyze the baseline model of a supply-driven flexicurity economy
against the background of a Goodwin Kalecki welfare economy (and its
breakdown after the prosperity phase following World War II). We show
the stability and the sustainability of such an institutional framework,
with first and second (but not segmented) labor markets, by including
pension fund accumulation as well as credit supply out of such funds.
This situation is then extended towards the treatment of neoclassical
smooth factor substitution implying that the possibility to substitute
labor through capital does not change this framework very much. In
place of the segmented labor markets of Part II of the book we also
study here the interrelationships between labor markets for skilled and
high-skilled employees and the educational system on which such a
distinction is based.
The first three chapters of Part IV consider from various outlooks
the problems caused by Keynesian demand rationing, yet do so in a
way that does not fully integrate the financial markets of a general
Keynesian approach as we have investigated it in the introductory
Chapter 1, in order to provide a baseline model of unleashed capitalism
and its various destabilizing feedback chains within and between the
real and the financial markets. It is the task of the final chapter of the
book to integrate the approach to a flexicurity system of Part IV into
such a framework in order to provide a full employment scenario also
in a fully-fledged model of Keynesian real financial market interactions.
In this chapter we therefore add significant labor market reforms to the
welfare measures of Part II and to the reformulations of monetary and
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xvi A Future for Capitalism

fiscal policy measures of Chapter 1, which are also further discussed in
this final chapter.
In this book the Keynesian approach is therefore used on two levels.
In Part I of the book we use it to study the basic stabilizing and
destabilizing forces of the current form of an unleashed capitalism as
well as basic possibilities of fiscal, monetary and labor market policies
appropriate to tame the in general dominant destabilizing features of
this unleashed form of capitalism. In the final chapter of the book
we then go on from this discussion to the implementation of the far-
reaching labor market reforms we have been suggesting and analyzed
in the first three chapters of Part IV.
The final chapter, therefore, shows that the construction of a full-
employment economy by suitable labor market reforms is a viable
strategy in the context of a complete Keynesian model of the real
financial market interaction and can make such an economy not only
a stable one (also by suitably chosen monetary and fiscal policy rules),
but also one where the distributive cycle that we have investigated
in detail in Part II can be controlled through the establishment of a
corporatist regime between capital and labor, founded on labor market
institutions and employment decisions that are not only flexible, but
also offer employment guarantees (not job guarantees) on the basis of
the principle of an employer of first resort (EFR). While Part I may
be describing the status quo of current capitalist economies, the final
chapter is therefore providing the ideal of a full employment market
economy with a full interaction of financial, goods and labor markets as
described in Keynes’s (1936) General Theory and in Chapter 1. Reform
proposals for actual economies are then always a compromise between
what we have studied in Chapter 1 and have proposed as alternatives in
Chapter 11 of the book. Summing up, the book provides an important
and new approach for the study of the future of capitalism, a topic
that has never been more urgent than in the current times after World
War II. The scope of the book is aimed at providing an alternative to
the often very narrow discussions of current forms of capitalism which
focus too much on the current status quo of such economies instead of
providing an ideal scenario on the basis of which compromises between
the status quo and the ideal can only be discussed in a meaningful way.
The book therefore represents a novel approach to the macroeconomics
of capitalist societies, an approach which we believe is urgently
needed in the present situation of a new classical/New Keynesian
macroeconomic consensus theory that is exclusively focussed on
representative economic agents in place of principal agent relationships,
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General Introduction xvii

market-clearing in place of the study of gradual adjustment processes
to such equilibrium positions and, above all, purely forward-looking
and extremely perfect ‘rational expectations’ in place of agents with
different (heterogenous) expectations formation (also of the animal
spirit type).
The modeling approaches chosen in this book are, on the one hand,
certainly of an advanced type, which are fully usable at the post-
graduate level of economic teaching, in particular when compared
with the New Keynesian ones. The chapters of the book are fairly
self-contained and therefore can by and large be used as teaching
material and read independently of each other. They represent a
unique approach to macrodynamic theorizing, rooted in the initially
discussed MKS tradition of the understanding of the growth dynamics
of capitalist economies. The material of the book is, on the other hand,
not only clearly related to current macroeconomic research which goes
beyond the New Consensus macroeconomics but can also be related to
the discussion between practitioners and politicians on the reform of
the financial as well as the labor markets. This holds true in particular
within the European community where the future of capitalism is more
clearly related to significant labor market reforms than is the case in
the USA and the rest of the world.
A number of professional colleagues, too numerous to name here, have
contributed to the present project through stimulating discussions on
various aspects of the subject matter of this book as well as on related
research projects. We are also grateful for comments and criticisms
we have received from participants at presentations of aspects of
the material of this book at numerous international conferences and
research seminars. Of course, we alone are responsible for the remaining
errors in this work. We also wish to thank Uwe Köller for his excellent
editorial work. Finally we would like to thank Matthew Pitman of
Edward Elgar for all he has done to make the publication process go
as smoothly as it has.

Bielefeld, February 2010 Peter Flaschel
Alfred Greiner
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1. Real–Financial Market
Interactions and the Choice of
Policy Measures

As we approach the last decade of the twentieth century, our
economic world is in apparent disarray. After two secure decades
of tranquil progress following World War II, in the late 1960s the
order of the day became turbulence – both domestic and international.
Bursts of accelerating inflation, higher chronic and higher cyclical
unemployment, bankruptcies, crunching interest rates, and crises in
energy, transportation, food supply, welfare, the cities, and banking
were mixed with periods of troubled expansions. The economic and
social policy synthesis that served us so well after World War II broke
down in the mid-1960s. What is needed now is a new approach, a
policy synthesis fundamentally different from the mix that results
when today’s accepted theory is applied to today’s economic system.
(Minsky 1982, p.3)

1.1 Introduction

The impact of a financial market crisis on the real side of the economy
has been studied for many years.1 Extensive work has been undertaken
to understand the Asian currency and financial crises in the years
1997/98 as well as the stock market meltdown after the burst of the
IT asset price bubble. Yet, the current financial crisis is less well
understood. It seems to be neither a financial crisis triggered by a
currency run, nor by the burst of a technology bubble, but rather a
crisis originating in the financial market in one of the most advanced
countries of the world economy, the USA. It appears to have resulted
from two driving forces: macroeconomic changes (low interest rates,
high liquidity, easy credit, and external imbalance) and the use of
new financial innovations which substantially contributed to increase

3
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4 A Future for Capitalism

leveraging and drive up asset prices. Yet, conclusive studies on the
recent financial market meltdown are still missing.2

The financial crisis, that started in the US subprime sector, has
spread worldwide as a great recession. A hyperactive monetary and
fiscal policy since the end of 2007 has aimed at preventing a further
financial meltdown in the advanced countries. Some observers maintain
that a slow recovery appears to be on the horizon. Nevertheless,
it is worthwhile exploring the fragility and potentially destabilizing
feedbacks of advanced macroeconomies in the context of Keynesian
macro models. Further macroeconomic work is needed. As the history
of macroeconomic dynamics and business cycles – which recently have
been developed as boom–bust cycles – has taught us, fragilities and
destabilizing feedbacks are known to be potential features of all markets
– the product markets, the labor market, and the financial markets.
In this chapter we will focus on the financial market. We use a Tobin
type of macroeconomic portfolio approach, coupled with the interaction
of heterogeneous agents on the financial market, to characterize the
potentials for financial market instability. Though the study of the
latter has been undertaken in many partial models, we focus here on
the interconnectedness of all three markets. Furthermore, we study
what potentials labor market, fiscal and monetary policies can have
in stabilizing unstable macroeconomies. It was Hyman Minsky (1982)
in particular who put forward many ideas on how to to stabilize an
unstable economy. Besides other stabilizing policies we propose in
particular a countercyclical monetary policy that sells assets in the
boom and purchases assets in recessions. Modern dynamic and stability
analyses are brought to bear to demonstrate the stabilizing effects of
those suggested policies.
The chapter provides a starting point for the proper design of a
macrodynamic framework and labor market, fiscal and monetary
policies in a framework which allows in general for large swings in
financial and real economic activities. It builds on baseline models of
the dynamic interaction of labor market, product market and financial
markets with risky assets. We revive a framework of a macroeconomic
portfolio approach that Tobin (1969, 1980) has suggested, but that
also builds on recent work on the interaction of heterogeneous agents
in the financial market.3 We allow for heterogeneity in share and goods
price expectations and study the financial, nominal and real cumulative
feedback chains that may give rise to the potential of an unstable
economy. The work connects to traditional Keynesian business cycle
analysis as Tobin, Minsky and Akerlof have suggested.
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Real–Financial Market Interactions and the Choice of Policy Measures 5

The remainder is organized as follows. Sections 1.2 and 1.3 provide the
modules of a portfolio approach to Keynesian business cycle theory.
Though the portfolio approach can be stabilizing if gross substitution of
assets is allowed for, it can generate fragile dynamics and destabilizing
potentials through expected asset price dynamics. This is briefly
moooted in Section 1.4 and illustrated from the numerical perspective
in Section 1.5. Section 1.6 studies labor market and fiscal policies that
give rise to stabilizing feedbacks channels powerful enough to stabilize
an unstable private sector of the economy. Section 1.7 shows the same
for monetary policies. It proposes a new form of monetary policy that
is not concerned with interest rates, but with countercyclical selling
and buying of financial assets, a policy that the US Fed in fact has
undertaken and which is, in spirit, close to Minsky’s (1982) ideas.
Section 1.8 concludes.

1.2 Keynesian Business Cycles: A Portfolio Approach

In the tradition of Tobin (1969, 1980) we will depart from standard
theory and provide the structural form of a growth model using a
portfolio approach and building in heterogeneous agents’ behavior on
asset markets.4 In order to discuss details we split the model into
appropriate modules that refer to the sectors of the economy, namely
households, firms, and the government (fiscal and monetary authority).
Besides presenting a detailed structure of the asset market, we also
represent the wage–price interactions, and connect the financial market
to the labor and product market dynamics.

Households

In the following we solely use the aggregate M2 = M + B of money
supply M and short-term bond supply B and postpone the discussion
of its composition M, B to the section on the proper choice of monetary
policy.
As discussed in the introduction we disaggregate the sector of
households into worker households and asset holder households. We
begin with the description of the behavior of workers:
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6 A Future for Capitalism

Worker households:

ω = w/p, (1.1)
Cw = (1 − τw)ωLd, (1.2)
Sw = 0, (1.3)

L̂ = n = const. (1.4)

Equation (1.1) gives the definition of the real wage ω before taxation,
where w denotes the nominal wage and p the actual price level.
We operate in a Keynesian framework with sluggish wage and price
adjustment processes. We follow the Keynesian framework by assuming
that the labor demand of firms can always be satisfied out of the
given labor supply.5 Then, according to (1.2), real income of workers
equals the product of real wages times labor demand, which net of
taxes τwωLd, equals workers’ consumption, since we do not allow for
savings of the workers as postulated in (1.3).6 No savings implies that
the wealth of workers is zero at every point in time. This in particular
means that the workers do not hold any assets and that they consume
instantaneously their disposable income. As is standard in theories of
economic growth, we finally assume in equation (1.4) a constant growth
rate n of the labor force L based on the assumption that labor is
supplied inelastically at each moment in time. The parameter n can
be easily reinterpreted to be the growth rate of the working population
plus the growth rate of labor augmenting technical progress.
The income, consumption and wealth of the asset holders are described
by the following set of equations:

Asset–holder households:

re
k = (Y e − δK − ωLd)/K, (1.5)

Cc = (1 − sc)[re
kK + iB/p − Tc], 0 < sc < 1, (1.6)

Sp = sc[re
kK + iB/p − Tc] (1.7)

= (Ṁ + Ḃ + peĖ)/p, (1.8)
Wc = (M + B + peE)/p, W n

c = pWc. (1.9)

The first equation (1.5) of this module of the model defines the expected
rate of return on real capital re

k to be the ratio of the currently expected
real cash flow and the real stock of business fixed capital K. The
expected cash flow is given by expected real revenues from sales Y e
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Real–Financial Market Interactions and the Choice of Policy Measures 7

diminished by real depreciation of capital δK and the real wage sum
ωLd. We assume that firms pay out all expected cash flow in the form
of dividends to the asset holders. These dividend payments are one
source of income for asset holders. The second source is given by real
interest payments on short-term bonds (iB/p) where i is the nominal
interest rate and B the stock of such bonds. Summing up these types of
interest incomes and taking account of lump sum taxes Tc in the case
of asset holders (for reasons of simplicity) we obtain the disposable
income of asset holders given by the terms in the square brackets of
equation (1.6), which together with a postulated fixed propensity to
consume (1 − sc) out of this income gives us the real consumption of
asset holders.
Real savings of pure asset owners is real disposable income minus
their consumption as exposed in equation (1.7). The asset owners can
allocate the real savings in the form of money Ṁ , or buy other financial
assets, namely short-term bonds Ḃ or equities Ė at the price pe, the
only financial instruments that we allow for in the present reformulation
of the Keynes–Metzler–Goodwin (KMG) growth model. Hence, the
savings of asset holders must be distributed to these assets as stated
in equation (1.8). Real wealth of pure asset holders is thus defined in
equation (1.9) as the sum of the real cash balance, real short-term bond
holdings and real equity holdings of asset holders. Note that the short-
term bonds are assumed to be fixed price bonds with a price of one,
pb = 1, and a flexible interest rate i.
Next we introduce portfolio holdings to be described as follows.
Following the general equilibrium approach of Tobin (1969) we can
express the demand equations of asset-owning households for financial
assets as:

Md = fm(i, re
e)W n

c , (1.10)
Bd = fb(i, re

e)W n
c , (1.11)

peEd = fe(i, re
e)W n

c , (1.12)
W n

c = Md + Bd + peEd. (1.13)

The demand for money balances of asset holders Md is determined by
a function fm(i, re

e) which depends on the interest rate on short-run
bonds i and the expected rate of return on equities re

e . The value of
this function times the nominal wealth W n gives the nominal demand
for money Md, so that fm describes the portion of nominal wealth
that is allocated to pure money holdings. Note that this formulation of
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8 A Future for Capitalism

money demand is not based on a transaction motive, since the holding
of transaction balances will be the job of firms.
We do not assume that the financial assets of the economy are perfect
substitutes, but make the assumption that financial assets are imperfect
substitutes. This is implicit in the approach that underlies the above
block of equations. But what is the motive for asset holders to hold
a fraction of their wealth in form of money, when there is a riskless
interest bearing asset? In our view it is reasonable to employ a
speculative motive: asset holders want to hold money in order to be able
to buy other assets or goods with zero or very low transaction costs.
This of course assumes that there are (implicitly given) transaction
costs when fixed price bonds are turned into money.7

The nominal demand for bonds is determined by fb(i, re
e) and the

nominal demand for equities by fe(i, re
e), which again are functions

that describe the fractions that are allocated to these forms of financial
wealth. From equation (1.9) we know that actual nominal wealth equals
the stocks of financial assets held by the asset holders. We assume, as
is usual in portfolio approaches, that the asset holders demand assets
of an amount that equals in sum their nominal wealth as stated in
equation (1.9). In other words, they just reallocate their wealth in view
of new information on the rates of returns on their assets and take
account of their wealth constraint.
What remains to be modeled in the household sector is the expected
rate of return on equities re

e which, as usual, consists of real dividends
per unit of equity (re

kpK/peE), and expected capital gains, πe, the
latter being nothing other than the expected growth rate of equity
prices. Thus we can write

re
e =

re
kpK

peE
+ πe. (1.14)

In order to complete the modeling of asset-holders’ behavior, we need
to describe the evolution of πe. In the tradition of recent work on
heterogeneous agents in asset markets, we here assume that there
are two types of asset holders, who differ with respect to their
expectation formation of equity prices.8 There are behavioral traders,
called ‘chartists’ who in principle employ an adaptive expectations
mechanism

π̇ec = βπec (p̂e − πec), (1.15)

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:00:08AM



Real–Financial Market Interactions and the Choice of Policy Measures 9

where βπec is the adjustment speed towards the actual growth rate of
equity prices. The other asset holders, the fundamentalists, employ a
forward looking expectation formation mechanism

π̇ef = βπef
(η − πef ), (1.16)

where η is the fundamentalists’ expected long-run growth rate of
share prices. Assuming that the aggregate expected rate of share price
increase is a weighted average of the two expected rates, where the
weights are determined according to the size of the groups, we postulate

πe = απecπec + (1 − απec)πef . (1.17)

Here απec ∈ (0, 1) is the ratio of chartists to all asset holders.

Firms

We consider the behavior of firms by means of two submodules.
The first describes the production framework and their investment
in business fixed capital and the second introduces the Metzlerian
approach of inventory dynamics concerning expected sales, actual sales
and the output of firms

Firms: production and investment

re
k = (pY e − wLd − pδK)/(pK), (1.18)

Y p = ypK, (1.19)
u = Y/Y p, (1.20)

Ld = Y/x, (1.21)
e = Ld/L = Y/(xL), (1.22)
q = peE/(pK), (1.23)
I = iq(q − 1)K + iu(u − ū)K + nK, (1.24)

K̂ = I/K, (1.25)
peĖ = pI + p(Ṅ − I). (1.26)

Firms are assumed to pay out dividends according to expected profits
(expected sales net of depreciation and minus the wage sum), see the
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10 A Future for Capitalism

above module of the asset-owning households. The rate of expected
profits re

k is expected real profits per unit of capital as stated in equation
(1.18). Firms produce output utilizing a production technology that
transforms demanded labor Ld combined with business fixed capital
K into output. For convenience we assume that the production takes
place with a fixed proportion technology9. According to (1.19) potential
output Y p is given at each moment of time by a fixed coefficient yp

times the existing stock of physical capital. Accordingly, the utilization
of productive capacities is given by the ratio u of actual production
Y and the potential output Y p. The fixed proportions in production
give rise to a constant output–labor coefficient x, by means of which
we can deduce labor demand from goods market determined output as
in equation (1.21). The ratio Ld/L thus defines the rate of employment
in the model.
The economic behavior of firms must include their investment
decision with regard to business fixed capital, which is determined
independently of the savings decision of households. We here model
investment decisions per unit of capital as a function of the deviation
of Tobin’s q, see Tobin (1969), from its long-run value 1,10 and the
deviation of actual capacity utilization from a normal rate of capital
utilization. We add an exogenously given trend term, here given by
the natural growth rate n in order to allow this rate to determine the
growth path of the economy in the usual way. We employ here Tobin’s
average q which is defined in equation (1.23). It is the ratio of the
nominal value of equities and the reproduction costs for the existing
stock of capital. Investment in business fixed capital is reinforced when
q exceeds one, and is reduced when q is smaller than one. This influence
is represented by the term iq(q − 1) in equation (1.24).
The term iu(u − ū) models the component of investment which is due
to the deviation of utilization rate of physical capital from its non-
accelerating inflation value ū. The last component, nK, takes account
of the natural growth rate n which is necessary for steady state analysis
if natural growth is considered as exogenously given. Equation (1.26)
is the budget constraint of the firms. Investment in business fixed
capital and unintended changes in the inventory stock p(Ṅ − I) must
be financed by issuing equities, since equities are the only financial
instrument of firms in this chapter. Capital stock growth finally is given
by net investment per unit of capital I/K in this demand-determined
model of the short-run equilibrium position of the economy.
Next we model the inventory dynamics following Metzler (1941) and
Franke (1996). This approach is a very useful concept for describing
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the goods market disequilibrium dynamics with all of its implications.

Firms’ output adjustment:

Nd = αndY e, (1.27)
I = nNd + βn(Nd − N), (1.28)
Y = Y e + I, (1.29)

Y d = C + I + δK + G, (1.30)
Ẏ e = nY e + βye (Y d − Y e), (1.31)
Ṅ = Y − Y d, (1.32)
Sf = Y − Y e = I, (1.33)

where αnd , βn, βye ≥ 0.
Equation (1.27) states that the desired stock of physical inventories,
denoted by Nd, is assumed to be a fixed proportion of the expected
sales. The planned investments I in inventories follow a sluggish
adjustment process toward the desired stock Nd according to equation
(1.28). Taking account of this additional demand for goods, equation
(1.29) writes the production Y as equal to the expected sales of firms
plus I. To explain the expectation formation for goods demand, we
need the actual total demand for goods which in (1.30) is given by
consumption (of private households and the government) and gross
investment by firms.
From a knowledge of the actual demand Y d, which is always satisfied,
the dynamics of expected sales is given in equation (1.31). It models
these expectations to be the outcome of an error correction process, that
also incorporates the natural growth rate n in order take account of the
fact that this process operates in a growing economy. The adjustment
of sales expectations is driven by the prediction error Y d − Y e, with
an adjustment speed that is given by βye . Actual changes in the stock
of inventories are given in (1.32) by the deviation of production from
goods demanded.
The savings of the firms Sf is as usual defined by income minus
consumption. Because firms are assumed to not consume anything,
their income equals their savings and is given by the excess of
production over expected sales, Y − Y e. According to the production
account in Table 1.1 the gross accounting profit of firms finally is
re

kpK + pI = pC + pI + pδK + pṄ + pG. Substituting in the definition
of re

k from equation (1.18), we compute that pY e + pI = pY d + pṄ or
equivalently (Y − Y e) = I as stated in equation (1.33).
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12 A Future for Capitalism

Table 1.1: The four activity accounts of the firms

Uses Resources

Production Account of Firms:
depreciation pδK private consumption pC

wages wLd gross investment pI + pδK

gross accounting profits Π = re
kpK + pI inventory investment pṄ

public consumption pG

Income Account of Firms:
dividends re

kpyK gross accounting profits Π

savings pI

Accumulation Account of Firms:
gross investment pI + pδK depreciation pδK

inventory investment pṄ Savings pI
financial deficit F D

Financial Account of Firms:
financial deficit F D equity financing peĖ

Fiscal and Monetary Authorities

The role of the government in this chapter is to provide the economy
with public (non–productive) services within the limits of its budget
constraint. Public purchases (and interest payments) are financed
through taxes, through newly printed money, or newly issued fixed-
price bonds (pb = 1). The budget constraint gives rise to some
repercussion effects between the public and the private sector11.

T = τwωLd + Tc, (1.34)
Tc − iB/p = tcK, tc = const. (1.35)

G = gK, g = const. (1.36)
Sg = T − iB/p − G, (1.37)
M̂ = μ, (1.38)
Ḃ = pG + iB − pT − Ṁ. (1.39)
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We model the tax income consisting of taxes on wage income and lump
sum taxes on capital income Tc. With regard to the real purchases of the
government for the provision of government services we assume, again
as in Sargent (1987), that these are a fixed proportion g of real capital,
which taken together allows us to represent fiscal policy by means of
simple parameters in the intensive form representation of the model
and in the steady state considerations to be discussed later on. The real
savings of the government, which is a deficit if it has a negative sign,
is defined in equation (1.37) by real taxes minus real interest payments
minus real public services. For reasons of simplicity the growth rate of
money is given by a constant μ. Equation (1.38) is the monetary policy
rule of the central bank and shows that money is assumed to enter
the economy via open market operations of the central bank, which
buys short-term bonds from the asset holders when issuing new money.
Then, the changes in the short-term bonds supplied by the government
are given residually in equation (1.39), which is the budget constraint
of the governmental sector. This representation of the behavior of the
monetary and the fiscal authority clearly shows that the treatment of
policy questions is not a central part of the chapter.12

Wage–Price Interactions

We now turn to a module of our model that can be the source of
significant centrifugal forces within the complete model. These are the
three laws of motion of the wage–price spiral. Picking up the approach
of Rose (1967) of two short-run Phillips curves13, i) the wage Phillips
curve and ii) the price Phillips curve, the relevant dynamic equations
can be written as

ŵ = βw(e − ē) + κwp̂ + (1 − κw)πc, (1.40)
p̂ = βp(u − ū) + κpŵ + (1 − κp)πc, (1.41)

π̇c = βπc(αp̂ + (1 − α)(μ − n) − πc). (1.42)

where βw, βp, βπc ≥ 0, 0 ≤ α ≤ 1, and 0 ≤ κw, κp ≤ 1. This
approach makes use of the assumption that relative changes in money
wages are influenced by demand pressure in the market for labor and
price inflation (cost–pressure) terms. Price inflation in turn depends on
demand pressure in the market for goods and on money wage (cost–
pressure) terms. Wage inflation therefore is described in equation (1.40)
on the one hand by means of a demand pull term βw(e−ē), which states
that relative changes in wages depends positively on the gap between
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14 A Future for Capitalism

actual employment e and its NAIRU value ē. On the other hand, the
cost push elements in wage inflation is the weighted average of short-
run (perfectly anticipated) price inflation p̂ and medium-run expected
overall inflation πc, where the weights are given by κw and 1 − κw.
The price Phillips curve is quite similar, it also displays a demand pull
and a cost push component. The demand pull term is given by the gap
between capital utilization and its NAIRU value, (u − ū), and the cost
push element is the κp and 1 − κp weighted average of short-run wage
inflation ŵ and expected medium-run overall inflation πc.
What is left to model is the expected medium-run inflation rate πc.
We postulate in equation (1.42) that changes in expected medium-
run inflation are due to an adjustment process towards a weighted
average of the current inflation rate and steady state inflation. Thus
we introduce here a simple kind of forward looking expectations into
the economy. This adjustment is driven by an adjustment velocity βπc .
The economy described here is detailed on the real, nominal and
financial side. Yet, with respect to the government sector it is still
rudimentary. This can be justified at the present stage of analysis by
observing that many of the typical macrodynamic models have similar
features.14

1.3 Capital Markets

The Stable Core Dynamics on the Financial Markets

We have not yet discussed the determination of the nominal rate
of interest i and the price of equities pe and thus have not yet
formulated how capital markets are organized. Following Tobin’s (1969)
portfolio approach, and also Franke and Semmler (1999), we here
simply postulate that the following equilibrium conditions

M = Md = fm(i, re
e)W n

c , (1.43)
B = Bd = fb(i, re

e)W n
c , (1.44)

peE = peEd = fe(i, re
e)W n

c , (1.45)

with W n
c = M + B + peE,

and re
e = pY e − wLd − pδK

peE
+ πe

e = ρ/q + πe
e
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always hold (with ρ the rate of profit of firms) and thus determine
the above two prices for bonds and equities as statically endogenous
variables of the model. Note here that all asset supplies are given
magnitudes at each moment in time and recall from (1.14) that re

e is
given by re

kpK
peE +πe and thus varies at each point in time here solely due

to variations in the share price pe. Our model thus supports the view
that the secondary market is the market where the prices or interest
rates for the financial assets are determined such that these markets are
cleared at all moments in time. This implies that newly issued assets
do not impact significantly on these prices.
The trade between the asset holders induces a process that makes asset
prices fall or rise in order to equilibrate demands and supplies. In the
short run (in continuous time) the structure of wealth of asset holders,
W n

c , is disregarding changes in the share price pe, given to them and
for the model. This implies that the functions fm(·), fb(·) and fe(·),
introduced in equations (1.10) to (1.12), must satisfy the well known
conditions

fm(i, re
e) + fb(i, re

e) + fe(i, re
e) = 1, (1.46)

∂fm(i, re
e)

∂z
+ ∂fb(i, re

e)
∂z

+ ∂fe(i, re
e)

∂z
= 0, ∀ z ∈ {i, re

e}. (1.47)

These conditions guarantee that the number of independent equations
is equal to the number of statically endogenous variables (i, pe) that
the asset markets are assumed to determine at each moment in time.
We postulate that the financial assets display the gross substitution
property

fb1 =
∂fb(i, re

e)
∂i

> 0, fm1 =
∂fm(i, re

e)
∂i

< 0, fe1 =
∂fe(i, re

e)
∂i

< 0,

fe2 = ∂fe(i, re
e)

∂re
e

> 0, fm2 = ∂fm(i, re
e)

∂re
e

< 0, fb2 = ∂fb(i, re
e)

∂re
e

< 0,

which originally – in the real markets – stated that the demand for all
other assets increases whenever the price of one asset rises.15 The above
discussion, however, concentrates on financial asset demands and their
rates of return and the impact of these rates on asset prices.
Assuming that bonds and equities (and money) are temporarily given
magnitudes (denoted by a bar over them in the following) and assuming
that the above gross substitutes conditions (whereby assets depend
positively on their own rate of return and negatively on the other ones)
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16 A Future for Capitalism

are holding, we get the following proposition for the stability of the
asset markets when capital gain expectations are still static.

Proposition 1: Stable Financial Markets Interaction Assume
that capital gain expectations are static. Then: The ultra short-run
dynamics for asset prices pe and the rate of return i on short-term
bonds

dpe

dt
= βe[fe(i, re

e)W n
c − peĒ], (1.48)

di

dt
= −βb[fb(i, re

e)W n
c − B̄] (1.49)

converges to the current equilibrium state of the asset markets for all
adjustment speeds βe, βb of asset ‘prices’ pe, i.

Proof: We assume for the time being that share prices are equal to
Tobin’s q by setting E/(pK) equal to one. The matrix of partial
derivatives of the considered two laws of motion is then given by:

J =

(
βe[fe2(·)(−ρ/q2)W n

c + (fe − 1)Ē] βefe1(·)W n
c

−βb[fb2(·)(−ρ/q2)W n
c + fbĒ] −βbfb1(·)W n

c

)
.

The trace of this matrix is obviously negative and for the determinant
of the Jacobian J at the given temporary equilibrium state of the asset
markets we get the following expression:

|J | = −βeβb

∣∣∣∣∣−fe2(·)ρ/q2W n
c + (fe − 1)Ē fe1(·)W n

c

−fb2(·)ρ/q2W n
c + fbĒ fb1(·)W n

c

∣∣∣∣∣ .
We have due to the gross substitutes assumption

−(fe2 + fb2)(·)ρ/q2W n
c + (fe + fb − 1)Ē = fm2(·)ρ/q2W n

c − fmĒ < 0

and
(fe1(·) + fb1(·))W n

c = −fm1(·)W n
c > 0

and thus get that the entries in the diagonal dominate the entries
in the off-diagonal in their absolute amounts. This implies that the
shown determinant must be negative and the determinant of J therefore
positive and thus proves the validity of the Routh–Hurwitz stability
conditions for the considered planar dynamical system.
We thus get the result that the adjustment processes on the financial
market are stable as long as expectations do not disturb them too
much. This provides a fairly tranquil starting point for our subsequent
discussion of the accelerating processes that may destabilize the
functioning of the financial sector of our economy.
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Expectations: Fundamentalists, Chartists and Asset Price
Dynamics

Next we consider again, as final closure of our portfolio approach
to the business cycle suggested here, the potentially stabilizing
and destabilizing capital gains expectations of fundamentalists and
chartists. The addition of such expectations may be treated in two
steps, first the fairly tranquil fundamentalists’ expectations and then
the chartists’ expectations coming from the behavioral traders that
tend to be destabilizing if they adjust with sufficient strength. This
last feature of the model, the by and large formation of capital gains
expectations, is the most demanding aspect (as far as stability analysis
is concerned) of the dynamical system that we are considering and
is mainly left to future research as far as exact stability proofs are
concerned.16

The laws of motion governing the expectations about the equity prices
are not changed by the transformation to intensive form and thus
continue to read as

π̇ef = βπef
(η − πef ), (1.50)

π̇ec = βπec(p̂e − πec). (1.51)

In the following only the value of aggregate capital gains expectations is
needed, but its computation requires the historical values of the actual
appreciation of equity prices p̂e. However we lack a law of motion for
this latter quality, because the general equilibrium portfolio approach
only provides us with p̂e by taking the time derivative of the equilibrium
conditions. This leads to very complicated expressions for equity price
appreciation that are here only considered implicitly. Assuming instead
the working of the considered disequilibrium adjustment processes on
the financial markets can therefore indeed simplify the mathematical
complexity of the sector of financial markets, since it avoids the use of
integral equations for the adaptive adjustment processes (see Sargent
1987, ch.5), by allowing for a uniform representation in terms of
differential equations (though increased by two such equations then).
In concluding this section we stress that chartists’ and fundamentalists’
behavior are here described in very simple terms in order to allow a
mathematical treatment of the dynamics of financial markets in the
following. When one makes use of numerical simulations instead, the
assumed adaptive and regressive processes are, however, easily replaced
by much more advanced ones as they are discussed in the literature
on adaptive learning and theory guided expectations formation. The
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18 A Future for Capitalism

above two differential equations – describing heterogenous expectation
formation – are therefore only surrogates for the situation that there is
both backward- and forward-looking behavior on the financial markets
of actual economies.

1.4 The Feedback Structure of the Model

Before we come to the potentially destabilizing role of chartist-type
capital gains expectations, we discuss the full structure of our model
by means of what is shown in Figure 1.1.
This figure highlights the destabilizing role of the wage–price spiral,
where now – due to the assumed investment behavior – we always have
a positive impact of real wages on aggregate demand and thus the
result that wage flexibility will be destabilizing (if not counteracted by
its effects on expected profits and their effect on financial markets and
Tobin’s q). We have already indicated that financial markets adjust
towards their equilibrium in a stable manner as long as we disregard
the expectations dynamics on the financial market.
Monetary policy, whether money supply oriented and thus of type
i(M, p) or of a Taylor type M(i, p̂), should – via the gross substitution
effects – also contribute to the stability of financial markets. Fiscal
policy impacts on the goods and the financial markets and may be of
an orthodox type or of a Keynesian countercyclical kind. Due to the
very intertwined, dynamical structure that we are now facing, it is,
however, not clear how fiscal policy in detail might contribute to the
shaping of the business cycle, a topic that here will be left to future
research.
There remains the discussion of the self-reference within the asset
markets (that is the closed loop structure between capital gains
expectations and actual capital gains) which is the most difficult part
of the considered dynamical system, when processes of boundedness for
these spirals are to be designed.
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Fig. 1.1: Keynes’ causal downward nexus (from self-contained financial
markets dynamics to economic activity), repercussive feedback
chains (from economic activity to expected returns on equities),
supply side dynamics (the wage–price spiral) and policy rules in a
Keynesian model with portfolio dynamics
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1.5 Basic Sources of Instability

We do not study the considered KMG portfolio dynamics at its
intensive form level in this introductory chapter and will also skip the
derivation of its unique interior steady state position (see Chapter 11
in this respect). The reader is referred to Asada, Chiarella, Flaschel
and Franke (2010) for the details of such an investigation of the model.
Next we want to study the potential sources of instability. We hereby
will use eigenvalue analysis as well as simulation studies.

Lemma 1 The steady state of the considered dynamical system loses
its stability by way of a Hopf bifurcation, that is in particular, in a
cyclical fashion. Such Hopf bifurcations occur when the parameters
we assume in the next section as being sufficiently small are made
sufficiently large.

Remark: The proof basically rests on the fact that the determinant
of the Jacobian of steady state of the full dynamical system is always
negative, so that eigenvalues have to cross the imaginary axis (excluding
zero) when stability gets lost. With respect to the actual loss of stability
one has to study, however, the minors of order 1, 2 and more of the
Jacobian of the dynamics at the steady state or use numerical methods
(such as eigenvalue diagrams, see below) in order to get the result
that significant flexibilities in the wage–price spiral or in the financial
markets (including high money demand elasticities) will indeed lead to
a loss of stability by way of persistent or explosive business fluctuations.
As numerical simulations have shown, the range where such local Hopf
bifurcation can be observed is a very limited one. This implies the
need for global changes (regime switches) in behavior if the economy
is locally explosive and departs too much from its steady state. There
is indeed at least one important example for such a behavioral switch
that in many situations (as far as the real markets are concerned) is
sufficient to restrict the trajectories of the dynamics to an economically
meaningful domain of their whole phase space. This nonlinearity
concerns the fact, already observed by Keynes (1936), that money
wages may be flexible in an upward direction, but are rigid (or at least
considerably less flexible) in the downward direction.
Let us assert without proof that the normal or adverse Rose effect of
changing real wages leads to changing aggregate demand and thereby to
further changes in money wages, the price level and the real wage. This
holds for the baseline model, with no explicit financial market,17 but
will also be present in the currently considered model with portfolio
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choice and heterogeneous agents on the asset market. Either wage
or price flexibility will, through their effects on the expected rate of
return on capital, and from there on asset markets, be destabilizing
and lead to Hopf bifurcations, limit cycles or (locally) purely explosive
behavior eventually. The Mundell or real rate of interest effect is not
so obviously present in the considered dynamics as there is no long
real rate of interest involved in investment (or consumption) behavior.
Increasing expected price inflation does not directly increase aggregate
demand, economic activity and thus the actual rate of price inflation.
This surely implies that the model needs to be extended in order to
take account of the role that is generally played by the real rate of
interest in macrodynamic models. There are finally two accelerator
effects involved in the dynamics, the Metzlerian inventory accelerator
mechanism and the Harrodian fixed business investment accelerator.
We therefore expect that increasing the parameters βn and iu will also
be destabilizing and also lead to Hopf bifurcations and other complex
dynamic behavior.

from convergence to cyclical loss or re-establishment of stability
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Fig. 1.2: Damped oscillations (top left) and the loss of local stability via
Hopf bifurcations with respect to βπc , βπec and βp

We finally provide two numerical examples, concerning damped
oscillations, loss of stability via Hopf bifurcation, the generation of
limit cycles as business cycle fluctuations from the global perspective
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by the addition of downward money wage rigidity to the money wage
Phillips curve and finally – through this kinked wage Phillips curve –
the generation of complex dynamics if increases in certain adjustment
speeds make the steady state strongly repelling. We refer the reader to
Chiarella and Flaschel (2000a) for more detailed numerical studies of
the implications of kinked money wage Phillips curves.
The simulations in the top left of Figure 1.2 show damped oscillations
when the parameter choices of our stability propositions are applied.
The other three figures show eigenvalue diagrams that plot the
maximum real part of eigenvalues against crucial parameters of the
dynamical system under consideration namely βπc , βπec and βp. These
show the expected results that increasing speeds of adjustments in the
movements of the inflationary climate and the capital gain expectations
of chartists will be destabilizing, while price flexibility is stabilizing (and
correspondingly: wage flexibility is destabilizing).

a period-doubling route to complex dynamics
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Fig. 1.3: A period-doubling route to complex dynamics through an
accelerating wage–price spiral, augmented by downward money
wage rigidity (with financial market accelerators stil l tranquil)

In Figure 1.3 we show an example of a period (cycle) doubling route
to complex dynamics (but not chaos) from the economic point of view,
since the cycles that are generated are fairly similar to each other. We
increase the speed of adjustment of money wages from βw = 1.4 to
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βw = 2.0 and from there to βw = 2.82 and then to βw = 3.0. The first
thing to note is that the dynamics remain viable over such a broad
range of adjustment speeds for money wages, due to the kink in the
money wage Phillips curve and despite a strong local instability around
the steady state described above. To the right of the shown attractors
the trajectories are of a fairly smooth type, yet top left they are going
through some turbulence which makes the attractor more and more
complex with the increasing adjustment speed of money wages.
We do not go into the details of such simulations any further here,
but only present them as evidence that the considered model type is
capable of producing various dynamic outcomes and is thus a very open
one with respect to possible business cycle implications. We might also
need some empirical estimation of parameter values in order to get
more specific results from our instability analysis. Yet overall we could
demonstrate that the high dimension dynamics may have many sources
of instability.

1.6 Dampened Business Cycles: Labor Market and Fiscal
Policies

Next we want to raise the question of what might stabilize our
macroeconomic dynamics. Let us first suppose that the there is a
unique interior steady state position of the considered dynamics; see
Asada, Chiarella, Flaschel and Franke (2010) in this regard. What
is left to analyze then is the dynamical behavior of the system,
when it is displaced from its steady state position but still remains
in a neighborhood of the steady state. In the following we provide
propositions, which in sum imply that there must be a locally stable
steady state, if some sufficient conditions are met that are very plausible
from a Keynesian perspective.
We begin with an appropriate subsystem of the full dynamics for which
the Routh–Hurwitz conditions can be shown to hold. Setting βp =
βw = βπef

= βπec = βn = βπc = 0, βye > 0, and keeping πc, πe, ω =
w/p, ν = N/K thereby at their steady state values we get an isolated
subdynamics in state variables m = M/pK, b = B/pK and ye = Y e/K
which are then independent of the rest of the system.

Theorem 1 The steady state of the system of differential equations
of the state variables m = M/pK, b = B/pK and ye = Y e/K is
locally asymptotically stable if βye is sufficiently large, the investment
adjustment speed iu concerning deviations of capital utilization from the

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:00:08AM



24 A Future for Capitalism

normal capital utilization is sufficiently small and the partial derivatives
of desired cash balances with respect to the interest rate ∂fm/∂i and the
rate of return on equities ∂fm/∂re

e are sufficiently small. Moreover the
equity market must be in a sufficiently tranquil state, that is the partial
derivative ∂fe/∂re

e must also be sufficiently small.

Proof: See Asada, Chiarella, Flaschel and Franke (2010), also with
respect to the following propositions of this section.
The proposition asserts that local asymptotic stability at the steady
state of the considered subdynamics holds when: the demand for cash
is not very much influenced by the rates of return on the financial
asset markets,18 the accelerating effect of capacity utilization on the
investment behavior is sufficiently small, and the adjustment speed of
expected sales towards actual demand is fast enough. Moreover, and
this is an important condition, the stock markets must be sufficiently
tranquil in the reaction to changes in the rate of return on equities,
that is they are in particular not close to a liquidity trap.
In order to show how policy can enforce the validity of this situation
we need some preliminary observations first. In the given structure of
financial markets it is natural to assume that even ∂fm/∂re

e = 0 and
∂fe/∂i = 0 holds true, since fixprice bonds are equivalent to saving
deposits and thus form together with money M just what is named
M2 in the literature. The internal structure of M2 is, however, just a
matter of proper cash management and should therefore imply that
the rate of return re

e on equities does not matter for it. The latter only
concerns the demand for equities versus the demand for the aggregate
M2 which both solely then depend on the rate of return for equities,
since the dependence on the rate of interest cancel when M2 is formed.
Moreover, since the transaction costs for reallocations within M2 can
be assumed as being fairly small and the speed of adjustment of the
dynamic multiplier (which is infinite if IS equilibrium is assumed) may
be assumed to be large, we have only one critical parameter left in
the above proposition which may be crucial for the stability of the
considered subsystem of the dynamics, the investment parameter iu,
potentially representing an accelerator of the Harrodian type. This
suggests that fiscal policy should be used to counteract the working of
this accelerator mechanism which leads from higher capacity utilization
to higher investment to higher goods demand and thus again to higher
capacity utilization.
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The following theorem formulates how fiscal policy should be designed
in order to create damped oscillations around the balanced growth path
of the model (if they are not yet present).

Theorem 2 Assume an independent fiscal authority solely responsible
for the control of business cycle fluctuations (acting independently
from the business cycle neutral fiscal policy of the government) which
implements the following two rules for its activity oriented expenditures
and their funding:

gu = −gu(u − ū), tu = gu(u − ū)

The budget of this authority is always balanced and we assume that the
tributes tu are paid by asset-holding households. The stability condition
on iu is now extended to the consideration of the parameter iu − gu.
Then: An anti-cyclical policy gu that is chosen in a sufficiently active
way will enforce damped oscillations in the considered subdynamics if
the savings rate sc of asset holders is sufficiently close to one, if βye is
sufficiently large and if the asset markets are sufficiently tranquil.

Note that neither the steady state nor the laws of motions are changed
through this introduction of a self-regulating business cycle authority,
if sc = 1 holds true, which we assume to hold true in the following for
reasons of simplicity.
Next we consider the same system but allow βp to become positive,
though only small in amount. This means that ω = w/p which had
previously entered the m, b, ye subsystem only through its steady state
value now becomes a dynamic variable, which gives rise to a 4D
dynamical system.

Theorem 3 The interior steady state of the dynamical system
m, b, ye, ω is locally asymptotically stable if the conditions in
Proposition 1 are met and βp is sufficiently small.

Note here that the implication of this new condition for the considered
subdynamics is also obtained by the assumption κw = 1, that is workers
and their representatives should always demand for a full indexation of
their nominal wages to the rate of price inflation. This implies:

Theorem 4 Assume that the cost push term in the money wage
adjustment rule is given by the current rate of price inflation (which
is perfectly foreseen). Then: the considered 4D subdynamics implies
damped oscillations around the given steady state position of the
economy.
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This type of a scala mobile thus implies stability instead of - as might
be expected - instability, since it simplifies the real wage channel of
the model considerably. It needs, however, the following theorem in
addition in order to really tame the wage–price spiral of the model.
Enlarging the just considered system by letting βw become positive we
get that the previous subsystem of the full dynamics is now augmented
by the state variable l = L/K. For this enlarged system there holds:

Theorem 5 The steady state of the dynamical system m, b, ye, ω, l is
locally asymptotically stable if the conditions in Proposition 3 are met
and βw is sufficiently small.

Theorem 6 We assume that the economy is a consensus based one,
that is labor and capital reach agreement with respect to the scala mobile
principle in the dynamic of money wages. Assume that they also agree
on this background that additional money wage increases should be
small in the boom (u − ū) and vice versa in the recession. This makes
the steady state of the considered 5D subdynamics asymptotically stable.

Given the described consensus between capital and labor, both parts
can benefit from it (also with respect to a simplification of negotiations
about the general level of money wages).
We now enlarge the system further by letting βn become positive which
adds the state variable ν = N/K to it.

Theorem 7 The steady state of the dynamical system m, b, ye, ω, l, ν
is locally asymptotically stable if the conditions in Proposition 5 are
met and βn is sufficiently small.

Theorem 8 The Metzlerian feedback between expected sales and
output per unit of capital is given by

y = (1 + αnd(n + βn))ye − βnν.

This static relationship implies that lean production αnd or cautious
inventory adjustment βn (or both) can tame the Metzlerian output
accelerator.

We do not introduce any regulation of this Metzlerian sales–inventory
adjustment process, but simply assume that this inventory accelerator
process is of a secondary nature in the business cycle fluctuations
generated by the dynamics, in particular if the control of the Harrodian
goods market accelerator is working properly.
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We now let βπc become positive so that we then are back at the
differential equation system m, b, ye, ω, l, ν, πc.

Theorem 9 The steady state of the dynamic system m, b, ye, ω, l, ν, πc

is locally asymptotically stable if the conditions in Proposition 7 are
met and βc

π is sufficiently small.

Theorem 10 Assume that the business cycle is controlled in the
way we have described it so far and that this implies that the
fundamentalists’ expectations of inflation become dominant in the
adjustment rule for the inflationary climate:

π̇c = βπc(αp̂ + (1 − α)(μ − n) − πc).

Choosing α sufficiently small guarantees the applicability of the
preceding proposition.

The economy will thus exhibit damped fluctuations if in the parameter
α in the law of motion the inflationary climate expression πc is chosen
sufficiently small, which is a reasonable possibility if the business cycle
is damped and actual inflation, here only generated by the market for
goods:

p̂ ∼ βp(u − ū)/(1 − κp) + πc

is moderate. A stronger orientation of the change in the inflation
climate on a return to the steady state rate of inflation thus helps
to stabilize the economy.
Note that the consideration of expectation formation on financial
markets are still ignored (assumed as static). It is, however, obvious
that an enlargement of the dynamics by these expectations does not
destroy the stability properties if only fundamentalists are active, since
this enlarges the Jacobian by a negative entry in its diagonal solely.
Continuity then implies that a portion of chartists that is relatively
small as compared to fundamentalists will also admit to preserve the
damped fluctuations we have shown to exist in the above sequence of
propositions.

Theorem 11 The steady state of the full dynamic system is locally
asymptotically stable if the parameter απe is sufficiently small.

In order to get this result enforced by policy action, independently of
the size of the chartist population, we introduce the following type of
a Tobin tax on the capitals gains of equities:
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π̇ef = βπef
(η − πef ), (1.52)

π̇ec = βπec(τep̂e − πec). (1.53)

Such a tax may be monitored through a corresponding tax declaration
scheme which not only taxes capital gains, but also subsidizes capital
losses (and thus is not entirely to the disadvantage of the asset holders
of the model).

Theorem 12 The Tobin tax parameter τe implies that damped
business cycle fluctuations remain damped for all tax rates chosen
sufficiently large (below 100 percent).
The financial market accelerator can therefore be tamed through the
introduction of an appropriate level of a Tobinian capital gain taxation
rule.

Note, however, that this rule introduces a new sector to the economy
which accumulates or reduce reserve funds R according to the rule

Ṙ = τeṗeE.

In order to keep again the laws of motion of the economy unchanged
(to allow the application of the above stability propositions) we
thus assume that this sector is independent from the other public
institutions. For the steady state value ρo of these funds of this new
sector we get, when expressed per value unit of capital pK:

ρo = (R/pK)o = τe(μ − n)/μ < 1.

This easily follows from the law of motion

ρ̂ = R̂ − p̂ − K̂ =
Ṙ

R

R

pK
− p̂ − K̂,

since p̂ − K̂ = μ holds and Ê = n, q = 1, p̂e = p̂ in steady state. It
is assumed that the reserves of this institution are sufficiently large so
that they will not become exhausted during the damped business cycle
fluctuations generated by the model.
The stability results of the propositions are intuitively very appealing in
view of what we know about Keynesian feedback structures and from
what has been discussed in the preceding sections, since it basically
states that the wage–price spiral must be fairly damped, the Keynesian
dynamic multiplier be stable and not distorted too much by the
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emergence of Metzlerian inventory cycles, that the Harrodian knife-
edge growth accelerator is weak, and that inflationary and capital gains
expectations are fundamentalist in orientation and money demand
subject to small transaction costs and fairly unresponsive to rate of
return changes on financial assets (that is money demand is not close
to a liquidity trap). Such assumptions represent indeed fairly natural
conditions from a Keynesian perspective.
On this basis we then obtained in the above theorems the result
that independently conducted countercyclical fiscal policy can limit
the fluctuations on the goods market, that an appropriate consensus
between capital and labor can tame the wage–price spiral and that
a Tobin tax can tame the financial market accelerator. Metzlerian
inventory dynamics and fluctuations in the inflationary climate that
is surrounding the economy may then also be weak and thus does not
endanger asymptotic stability. But what about monetary policy?

1.7 Dampened Business Cycles: Monetary Policy

So far we have presumed that in the baseline model traditional
monetary policy, as money supply and interest rate policy, is ineffective
in the control of the economy between the short and the medium run.
As it is set up it only effects the cash management process of asset
holders, but leaves M2 = M + B invariant. But note that such a
monetary policy can be dangerous in the case of the liquidity trap,
since this model allows equity owners to sell their equities against the
fully liquid assets M, B. This would imply – as in the current financial
crisis – that the public could end up sitting on the bad assets.
The alternative is to suggest that the Central Bank buys the bad assets
and drives up asset prices again. This is a demanding policy option that
must be investigated and discussed in more detail. Yet this policy seems
to have been pursued in the current financial market meltdown and
this variant of monetary policy has recently come to the forefront in
the discussion. Details may be beyond the scope of the present chapter
but we might make some important observations about this policy.
The fiscal authority, the US Treasury, has extensively purchased equity,
for example by taking over Fannie Mae and Freddie Mac, and taking
over shares of automobile companies. The Fed has purchased, in order
to clean up banks’ balance sheets, a large amount of complex securities,
MBSs (Mortgage Backed Securities) and CDOs (Collateralized Debt
Obligations) to avoid fire sales of bad assets and a downward spiral
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of asset prices. It also undertook extensive lending to the private
sector by accepting bad assets as collaterals. This extensive purchase,
or acceptance, of equity assets was a new policy variant coming to
the forefront as the financial meltdown evolved in the years 2008/9.
This attempt to rescue the financial and banking sectors, through the
purchase of securities, was widely viewed as a step to prevent a system-
wide breakdown. Next we want to build into our macro model some
elements of this new policy.
In our baseline portfolio approach to Keynesian macrodynamics we so
far have first formulated a really tranquil monetary policy as far as the
long-run is concerned, that is we assumed a constant growth rate of
the money supply μ > n. This policy was oriented towards the long-
run and implied in our model a positive inflation rate in the steady
state. This rate should be chosen high enough in order to allow for
avoiding deflationary situations where the compromise between capital
and labor described above may break down – since labor may be very
opposed to money wage reductions (as Keynes (1936) already noted as
a behavioral rule, a fact ignored by those economists who disregard the
psychology of workers).
We take this as a starting point for our result that a monetary policy
only oriented towards the short-term rate of interest is ineffective in
our type of portfolio model, as we have presented it here – unless it
impacts capital gain expectations on the stock market. This holds for
money supply steering as well as for the now fashionable interest rate
policy rules, since such policy only affects the cash management process
within the given stock of money M2 = M + B. This result is a limit
case of what Keynes already observed in the General Theory, where he
wrote:

Where, however, (as in the United States, 1933–1934) open-market
operations have been limited to the purchase of very short-dated
securities, the effect may, of course, be mainly confined to the very
short-term rate of interest and have but little reaction on the much
more important long-term rates of interest. (Keynes 1936, p.197)

We do not yet have long-term bonds present in our model type, and
also no debt of firms, but only equities as means of financing their
investment.19 Therefore, the following proposal of Keynes must be
applied to the stock market in order to discuss its implications.

If the monetary authority were prepared to deal both ways on
specified terms in debts of all maturities, and even more so if it were
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prepared to deal in debts of varying degrees of risk, the relationship
between the complex of rates of interest and the quantity of money
would be direct. (Keynes 1936, p.205)

We do this in addition to the above monetary policy that concerns the
long-run by assuming in extension of the rule Ṁ = μM, μ = const. as
integration of the long- as well as short- and medium-run orientation
of monetary policy as follows:20

M̂ = μ − βmq(q − qo), (1.54)
with μM = Ḃc, Ṁ − μM = −βmq(q − qo)M = peĖc. (1.55)

This additional policy of the Central Bank takes the state of the stock
market as measured by the gap between Tobin’s q and its steady state
value qo = 1 as a reference point in order to increase money supply
above its long-run rate in the bust, by purchasing equities, by selling
stock and decreasing therewith money supply below its long-run trend
value in the boom. The opposite policy should be pursued in a recession.
This is clearly a monetary policy that attempts to control the
fluctuations in equity assets and security prices since it buys stocks
when the stock market is weak and sells stocks in the opposite case, for
example. We stress that this policy is meant to be applied under normal
conditions on financial markets and may not be so easily available in
the cases where a liquidity trap is in operation.
Transferred to the intensive form level this rule, which we call a Tobin
rule in the following, now gives rise to the law of motion for real balances
per value unit of capital:

m̂ = μ − βmq(q − qo) − (p̂ + K̂), m = M/pK. (1.56)

We already know that the trend increase in money supply by the
Central Bank through open market operations in short-term bonds
simply implies that part of government debt is purchased by the Central
Bank such that the change in government debt is exactly given by the
actual change in M2. In addition to holding government bonds it is
now also assumed that the Central Bank holds equities in a sufficient
amount in order to pursue its short-run-oriented stock market policy.
This policy is sustainable in the long-run, since the Central Bank buys
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stock when cheap and sells it when expensive. It gives as a new law of
motion for real balances the differential equation

ṁ = μm − βmq(q(m + b, re
k + πe) − 1) −

(κ[βp(u − ū) + κpβw(e − ē)] + πc + i(·))m.

It thus implies a significant change in the complexity of the dynamics
to be investigated. We therefore only conjecture that the above
propositions and theorems can again be formulated and proved and
will show that such a policy adds to the stability of the steady state of
the dynamics:

Theorem 13 The initially considered, now augmented 3D sub-
dynamics in the state variables m, b, ye of the full 9D dynamics can
be additionally stabilized (by increasing the parameter range where
damped oscillations are established and by making the originally given
damped oscillations even less volatile) by an increasing parameter value
βmq of the new term −βmq(q − qo)m in the law of motion for real
balances, if anticyclical fiscal policy is sufficiently active to make the
dynamic multiplier process a stable one (by neutralizing the Harrodian
investment accelerator) and if the savings rate sc of asset holders is
sufficiently close to one (which allows us to ignore the effects from
taxation on the consumption of asset holders).

The important means to stabilize the economy or to make it at
least less volatile are therefore given here by Keynesian anticyclical
demand management, consensus-based wage management, Tobin type
management of the financial market accelerating processes and –
hopefully – also by the above willingness of the Central Bank to trade
not only in bonds, but also in equities. We stress here briefly that this
extension is based on the following stock–flow relationships:

Ḃ = pG + iB − pT − μM,

Ė = Ėf − Ėc,

peĖc = −βmq(q − qo)M = Ṁq,

Ṁ = μM + Ṁq,

Π̇c = re
kpKpeEc/(peE + peEc) + ṗeEc,

Ḃc = μM.
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Note that we now have to use ‘f ’ for firms and ‘c’ for central bank as
indices in order to distinguish their stock–flow contributions from the
one of asset holders where we continue to use no index at all. Note also
that interest payments on Bc are assumed to be transferred back to
the government so that part of the government deficit is just money
financed. Note also that equity prices are determined by current stocks
solely and thus independent of the inflow of new assets. Note finally
that the Central Bank accumulates (or sells) government bonds Bc,
equities Ec and dividend payments.

1.8 Conclusions

To summarize, we have derived in this chapter the following
propositions and as a result the following policy implications with
respect to the Keynes–Metzler–Goodwin–Tobin (KMGT) model of
this chapter.

KMGTobin Stability Proposition:
Eight Dimensional Attracting Balanced Growth holds in the
considered model if:

• Harrod/Metzler accelerators are sufficiently small
• Money Demand is sufficiently inelastic
• Equity Market is sufficiently tranquil
• Wage–Price Spiral is of Scala Mobile type
• Inflationary Climate Update is sufficiently sluggish
• Fundamentalists dominate Chartists

KMGTobin Policy Theorem:
Eight Dimensional Attracting Balanced Growth holds in the
considered model for:

• A Strong Tax Financed Countercyclical Fiscal Policy
• An Implementation of a Scala Mobile situation
• A Secondary Role of Metzler Inventory Accelerator
• A Sufficiently Slow Inflationary Climate Adjustment
• A Sufficiently Large Tobin Tax on Capital Gains
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• A Constant long-run Money Supply Growth
• An anticyclical stock-market-oriented Open Market Policy

Thus, it is not the individual behavior of economic agents (firms,
households, institutions), but rather the interconnectedness of agents
and sectors that produces the stabilizing or destabilizing feedback
effects. Left to itself, the macroeconomy has experienced large boom–
bust cycles, with extensive externalities when the bubble bursts. In the
context of our proposed model we might argue that boom bust cycles
could be dampened. More specifically, in terms of policy of institutions,
we have shown that countercyclical labor market and fiscal policies,
with a tranquilized wage–price spiral, a Tobin tax on capital gains and
the implementation of a Tobin rule in place of a Taylor rule could be
– taken together – powerful means to make the business cycle not only
less volatile, but damped and maybe also converging to some balanced
growth path of the economy. Besides demand management by a fiscal
authority, wage management through cooperation between capital and
labor, we must have monetary policies that concentrate on financial
markets in order to dampen business cycles on the macro level by means
of new policies of buying and selling equity and securities.
In the next part of the book we will focus exclusively on the labor
market and this primarily in a supply–driven framework. We will
consider means whereby the overshooting cycle mechanism of the
baseline model of this part can be reduced in its amplitudes and can
be made a socially acceptable one. This also holds for economies with a
low wage income sector and a large segment of atypical work demanded
and supplied. We will return to Keynesian effective demand problems
(in the Metzlerian guise of this chapter) in Part IV of the book. In the
models of flexicurity capitalism considered there we will finally again
make use of the present KMG portfolio approach and extend it by
suitable labor market reforms into a KMGT prototype model of the
flexicurity variety.

Notes
1 An important framework for studying the history of financial crisis can be

found in Minsky (1982).
2 There seems to be some truth to the view that Greenspan has expressed:

That the Fed can take down short-term interest rates, but has no
power over long-term rates and, consequently, the yield curve, which also
impacted the mortgage rates. In fact, the yield curve, in recent years, had
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become rather flat or even downward sloping as the USA had become a
safe haven and had become a magnet for capital and attracted savings
from the rest of the world; this kept the interest rate on the long end
rather low.

3 In recent work on behavioral finance the interaction of the fundamentalist
and behavioral traders is seen as central in creating bubbles and bursts,
see Brunnermeier (2009).

4 Flow–oriented equations for the prices of the assets were used in Chiarella
et al. (2000).

5 We do not allow for regime switches as they are discussed in Chiarella et
al. (2000, ch.5)

6 See Chiarella et al. (2000) for the inclusion of workers’ savings into a KMG
framework.

7 Köper (2003), in his ch. 7 , modifies this framework by assuming that
money holdings equal M2 and that bonds are flexprice or long-term bonds
which give rise to capital gains or losses just as the equities of the present
chapter.

8 Brunnermeier (2009) calls them behavioral and fundamentalist traders.
9 See Chiarella et al. (2000, ch.4) for the treatment of a production function

with smooth factor substitution and a discussion as to why this assumption
is not as restrictive as might be believed by many economists.

10 This holds if there is no adjustment cost of capital.
11 See, for example, Sargent (1987, p.18) for the introduction of net of interest

taxation rules.
12 See Köper (2003) for an explicit treatment of government interest

payments.
13 See also Rose (1990).
14 See also the basic model by Sargent (1987).
15 For a formal definition see, for example, MasCollel et al. (1995).
16 Brunnermeier (2009) shows that instabilities, bubbles and crashes are

overwhelmingly due to the fact that there are heterogeneous agents in
the asset market, giving rise to heterogeneous information, heterogeneous
beliefs and limits to arbitrage, see also Abreu and Brunnermeier (2003).

17 See Chiarella and Flaschel (2000a) and Chiarella et al. (2000).
18 This would correspond to a strong Keynes effect in the corresponding

working model of Chiarella and Flaschel (2000a).
19 To include debt issuance of firms would amplify the bubbles and bursts,

since the interaction of asset price movements and leveraging is rather
destabilizing

20 Which makes Central Bank money now endogenous in a pronounced way.
Note, however, that we do not yet consider commercial banks and the
endogenous money supply that they are creating.
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2. Income Security within the
Bounds of the Reserve Army
Mechanism

In this chapter we start from Marx’s (1954) analysis of the role
of the reserve army mechanism, that is mass unemployment, in a
capitalistic economy in Capital, Vol. I. We analyze the necessity of
such mass unemployment for the proper working of capitalism from a
very basic perspective where we focus on Goodwin’s (1967) modeling
of the interaction between (un-)employment and income distribution.
However, his model of a distributive growth cycle is only one aspect of
the conflict between capital and labor, concerning the distribution of
the income between these two types of economic agents. We show that
the phases of the distributive cycle and the pronounced reserve army
mechanism underlying it can be moderated in amplitude – at least in
theory – significantly, if both labor and capital can reach an appropriate
consensus with respect to maximum real wages in the prosperity phase
and with respect to minimum real wages in the stagnant phase.

2.1 The Classical Theory of Capital Accumulation

The central propositions of Ricardo’s Principles of Political Economy1

and the classical theory of income distribution and accumulation are
the assertions that (real) profits and (real) wages must fall in the long-
run to their minimum values, while the rent of landlords will increase
in the course of this process. The classical authors then concluded that
the economy will in general be approaching the stationary state, since
commercial crises – which interrupt this process – are only temporary
phenomena and since technological change will be too weak (in the
agrarian sector) to reverse this tendency towards stationarity.2

To provide a clear-cut picture of the above assertions of the classical
authors, we follow Samuelson’s (1978) version of the classical model,

39
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since Marx’s critique of the classical theory of capital accumulation
can be reformulated with regard to this model in a particularly simple
and illuminating way. Samuelson’s model makes use of the following
technological and economic assumptions:

1. Capital K and labor L are applied in fixed proportions: K/L = z/y,
a magnitude which – due to the absence of technological change –
will be set equal to one by an appropriate choice of units in the
following. In difference to the preceding chapter, we here consider
the agrarian sector of the economy (as being representative of the
whole economy). Capital and labor inputs are thus subject to the
classical law of diminishing returns which is here formulated as
follows:

Y = f(min{K, L}), f ′ > 0, f ′′ < 0, (2.1)

where Y stands for (real) output.
2. For the competitive equilibrium which is assumed to prevail at

each moment of time it is assumed that both factors K, Ls are
always fully employed (L = Ls) and that the real rates of wages
ω and of profits r are uniform. Due to (2.1) we must have
f ′(K) = f ′(L) ≥ ω + r on the marginal (or worst) land that is
used for production, since the price for renting it cannot become
negative. Competition with the best unused land (which due to
our technological assumptions has ‘nearly’ the same productivity)
then in addition implies f ′(K) = f ′(L) = ω + r, namely no
(absolute)rent (following Richard) on the worst land that is in use.3
Total rent is then – because of diminishing returns to extensive
agrarian production – given by

R = f(K) − f ′(K)K (2.2)

and positive.4

3. Economic evolution is driven in the classical model by the following
two dynamic relationships:

K̂ = K̇/K = α(r − r), α(0) = 0, α′ > 0, (2.3)

where r is the exogenously given minimum rate of profit where
capital accumulation comes to an end, and:

L̂ = L̇/L = β(ω − ω), β(0) = 0, β′ > 0, (2.4)

where ω is the so-called subsistence wage at which population
growth (or decline) becomes stationary. Equation (2.3) is a special
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formulation of the classical investment (and savings) function, which
is based on the simple version of Say’s Law (only direct investment).
Equation (2.4) is the so-called population law of classical economics.

We have assumed – following Samuelson – that the labor market
is in permanent equilibrium (or that it exhibits a constant rate of
employment as time evolves), that is

α(r − r) = α(f ′(K) − ω − r) = β(ω − ω), (2.5)

which defines a functional relationship ω(K) with w′(K) < 0 by the
implicit function theorem. This function characterizes real wage/capital
stock combinations ω, K which guarantee the persistence of full
employment in the course of time. According to Samuelson (1978,
p.1421) the background of this function is given by the following
characterization of ‘ruthless competition’:

Ls > K : ω = 0, K > Ls : r = 0,

where ω + r = f ′(min{K, Ls}), Ls � K. Surplus supply is thus acting
in an extreme way on the remunerations of the productive factors (and
their laws of growth).
The above function ω(K) now implies that the dynamics of this
economy is subject to a single law of motion which is given by

K̂ = α(f ′(K) − ω(K) − r) = β(ω(K) − ω).

Since the function on the right-hand side of this equation is strictly
decreasing (w′(K) < 0!), we thus know that the stationary state
[f ′(K�) = ω + r!] must be globally asymptotically stable.
Graphically, the above approach to capital accumulation can be
summarized as shown in Figure 2.1.5

This figure shows that the temporary equilibrium at K (with its
determination of the distribution of income: ωL + rK + R = Y )
will indeed evolve toward the stationary level K� (where we have
ωL� + rK� + R� = Y �). In the course of this process, real wages fall
from ω to ω� = ω, due to the ω(K) relationship, and the rate of profit
r = f ′(K) − ω(K) decreases too, since the right-hand side of (2.5) is
falling with the increase in K.
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ω+r

K =L( )K
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f '(K)

ω+r
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ω(K)

long-run wages

long-run profits

long-run rent

Rent

Profits

Wages

Fig. 2.1: The classical theory of accumulation

Due to the above equilibrium condition for the market for labor
we know that the wage rate and the rate of profit will ‘reach’
their minimum levels simultaneously. Finally R, on the other hand,
must increase, since R′(K) is equal to f ′(K) − f ′(K) − f ′′(K)K =
−f ′′(K)K > 0.
The above model therefore provides a good illustration of central
classical hypothesis on the consequences of the process of capital
accumulation.
Taken literally, it is to be expected that the subsistence wage of the
assumed population law must be fairly low. In a developing capitalist
economy, we may therefore expect that there will exist many voices
which recommend that actual real wages should not fall to this level,
but should be limited from below by a historically determined minimum
wage ω̃ (resulting from legislation, at the time of Richard: the so-called
‘poor laws’). Yet, the establishment of such a floor to the real wage
(above ω) only has destructive consequences: Population growth will
continue in such a case, but capital accumulation will nevertheless come
to a halt – due to the law of diminishing returns. Unemployment and
misery must therefore be the consequence of such a policy. In the words
of Ricardo, see Sraffa (1970, p.105), the following conclusion results:
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These then are the laws by which wages are regulated, and by
which the happiness of far the greatest part of every community
is governed. Like all other contracts, wages should be left to the fair
and free competition of the market, and should never be controlled
by the interference of the legislature. The clear and direct tendency of
the poor laws is in direct opposition to these obvious principles: it is
not, as the legislature benevolently intended, to amend the condition
of the poor, but to deteriorate the conditions of both poor and rich.

It is thus the ‘natural’ wage rate ω which should govern the evolution
of wages over time!

2.2 Marx’s Critique of the Classical Accumulation Theory
Marx’s (1954, p. 597) comment on the results of the preceding section
was this: ‘A beautiful mode of motion’. The battle between capital and
labor is instead analyzed by him in the following way:

a rise in the price of labor resulting from accumulation of capital
implies the following alternative: Either ... Or, on the other hand,
accumulation slackens in consequence of the rise in the price of labor,
because the stimulus of gain is blunted. The rate of accumulation
lessens; but with its lessening, the primary cause of that lessening
vanishes, that is the disproportion between capital and exploitable
labor-power. The mechanism of the process of capitalist production
removes the very obstacles that it temporarily creates. The price
of labor falls again to a level corresponding with the needs of the
self-expansion of capital, whether the level be below, the same as,
or above the one which was normal before the rise of wages took
place. We see thus: In the first case, it is not the diminished rate
either of the absolute, or of the proportional, increase in labor-power,
or laboring population, which causes capital to be in excess, but
conversely, the excess of capital that makes exploitable labor-power
insufficient. In the second case, it is not the increased rate either
of the absolute, or of the proportional, increase in labor-power, or
laboring population, that makes capital insufficient, but, conversely,
the relative diminution of capital that causes the exploitable labor-
power, or rather its price, to be an excess. It is these absolute
movements of the accumulation of capital which are reflected as
relative movements of the mass of exploitable labor-power, and
therefore seem produced by the latter’s own independent movement.
(Marx 1954, pp. 580–581)

Instead of the monotonic laws derived in the preceding section Marx
here develops the picture of an ‘industrial cycle’ as the consequence of
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the growth of capital ‘on the lot of the laboring class’. Growth will –
according to the above quotation6 – consequently be accompanied by
fluctuations in economic activity which originate from changing labor
market conditions and their effect on the distribution of income between
capital and labor. Furthermore, this cyclical process is not viewed by
Marx as something that describes forces which are active near a steady
state. Instead, this cycle is the basic mechanism which guarantees the
viability of the capitalistic system in the long-run, in Marx’s (1954,
p.582) words:

The rise of wages therefore is confined within limits that not only
leave intact the foundations of the capitalistic system, but also secure
its reproduction on a progressive scale.

Since the population law is at the heart of Marx’s critique of classical
accumulation theory we want to model this critique at first by removing
only this law from the model of the preceding section – replacing it by
the Marxian hypothesis of the effect of the reserve army on the evolution
of wages. Our procedure here is therefore similar to the one we have
used for a critique of the classical model.
Instead of eq. (2.4) we therefore make use of the following type of a
real-wage Phillips curve

ω̂ = h(e) = h(L/Ls), h′ > 0, (2.6)

where we assume in addition that there is some level e� of the rate
of employment e between 0 and 1 where h(e�) = 0 holds true. This
percentage e� describes in the present model (by means of 1−e� = U�)
the (least) percentage amount of reserve army (of unemployed) that is
necessary to keep wages from rising.7

Since the model now distinguishes between employment L(= K!) and
labor supply Ls, the ω(K) curve of the preceding section – which
synchronized capital and labor growth – no longer has any meaning
here. The model that results now exhibits two dynamical laws instead
of only one:

K̂ = α(f ′(K) − ω − r), (2.7)
ω̂ = h(K/Ls). (2.8)

The stationary state of this model is given by K� = e�Ls and ω� =
f ′(K�) − r. We assume that this state lies below (to the left of) the
stationary state of the classical model, that is the labor supply Ls –
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which is presently considered as given – is not (yet) at a level which
would bring the economy within the reach of the Malthusian biological
subsistence limit as far as the production conditions which presently
prevail are concerned: ω� = f ′(K�) − r > ω.
The Jacobian of the right-hand side of the above dynamical system is
given by

J =

(
α′f ′′ −α′

h′/Ls 0

)
,

i.e. it fulfills tr(ace) J < 0, det J > 0 and J21, J12 �= 0 throughout
the positive orthant IR2

+ of IR2 – which, according to Figure 2.2, implies
that the equilibrium point z� = (K�, ω�)′ is a local sink.8

By an appropriate version of Olech’s theorem,9 we can therefore
conclude that the above dynamical system is globally asymptotically
stable in IR2

+ with regard to its unique stationary state (K�, ω�). And
by means of local stability analysis we can furthermore investigate the
conditions under which the response of this system to disturbances will
be of a cyclical nature.

Sources

Nodes

, > 0� �1 2

Centers

Spirals

Saddle Points

� �
�
< 0 , > 02

Sinks

Nodes

, > 0� �1 2

Re < 0� Re > 0�

trace J

det J

a

a

Fig. 2.2: Determinant/trace-stability characterizations

Due to the fact that the characteristic polynomial of the matrix J
is given by λ2 − tr J · λ + det J in the two-dimensional case, the
fundamental eigenvalue characterizations of the local dynamics of
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systems of dimension 2 can easily be translated into a tr J/ det J
diagram as shown in Figure 2.2:10

We already know that the equilibrium of the system must be a sink.
In order to have that it will be a spiral in addition we must according
to Figure 2.2 furthermore establish that 4 det J = 4α′h′(ω�K�/Ls) >
(α′f ′′K�)2 = (trJ)2 holds true at the stationary state.11 This
expression immediately reveals that, for example, a sufficiently steep
Phillips curve or sufficiently slowly decreasing marginal product will
give rise to cyclical movements in the adjustment toward equilibrium.
In place of Figure 2.1 we thus get the picture shown in Figure 2.3. As
in Section 1.3 a single new behavioral relationship is therefore capable
of producing quite a different outlook for the economic mechanism that
is at work.

ω

ω

ω+r

ω0

KK0 K

ω= 0 - isocline

Κ= 0 - isocline

f '(K)

Fig. 2.3: A new type of ω/K-interaction in the classical model

The above result represents, nevertheless, only a first step in the
direction of Marx’s view on the dynamics of a capitalistic economy,
since the above approach still requires exogenous shocks for the creation
of economic fluctuations. Furthermore, a defender of the classical
approach may object that the above is only a medium-run picture of the
economy, and that the population law will exercise its influence in the
very long-run. While Marx may therefore have been right in asserting
that the ‘industrial cycle’ is not determined by variations in the absolute
number of the working population, but by the varying proportions in
which the working class is divided into active and reserve army (p.596),
this statement may nevertheless only be true for a limited amount of
time, while classical forces will again come into being once population
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pressure and capital accumulation have moved the system sufficiently
close to the classical stationary state.
A simple attempt to formalize this view is given by the following
modification of the above model, which reintroduces the population law
into it (yet, now in combination with Marx’s reserve army mechanism)
and which in addition assumes that accumulation has pushed the
system to a point where the marginal product of land has become so
low that it is close to the minimum requirement ω + r for the factors
which are applied to this land. In such a case wage increases are fairly
limited and we may expect the Phillips curve to be flat.
Adding again equation (2.4)12 – but not (2.5)! – to the dynamics
(2.7), (2.8) makes this system a three-dimensional one with ω, K, Ls =
K/e� > L = K as the new stationary state. The Jacobian of this
extended dynamics is

J =

⎛⎜⎝ α′f ′′ · K −α′ · K 0
h′ · ω/Ls 0 −h′ · ωK/(Ls)2

0 β′ · Ls 0

⎞⎟⎠ .

The characteristic polynomial is in this case given by

λ3 − tr J · λ2 + a2λ − det J,

where a2 is determined by

α′h′ · (ωK/Ls) + β′h′ · ωK/Ls), and where

tr J = α′f ′′ · K; det J = h′α′β′f ′′ · ωK2/Ls.

Applying the necessary and sufficient conditions for local asymptotic
stability we immediately see that all coefficients a1, a2, a3 of the above
polynomial are indeed positive (a0 = 1). And for the final condition
a1a2 − a3 > 0 we get from the above

−α′f ′′ · (α′h′ + β′h′) · ωK2/Ls + h′α′β′f ′′ · ωK2/Ls

= −α′f ′′ · α′h′ · ωK2/Ls > 0.

We simply assert here that the classical stationary state – just proved
to be asymptotically stable – will be approached monotonically if wage
reactions to unemployment are slow (of course, β′ can be safely assumed
to be small as well).
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Marx’s claim that the process of capitalistic accumulation is essentially
independent from the labor supply and its rate of change thus still
rests on shaky grounds, since the classical laws of accumulation will
still succeed in the end here and remove thereby any scope for the
working of the reserve army mechanism.
There is, however, one further basic assumption in Marx’s (1954, ch.
XX, section 1) approach, which overcomes this critique. This is the
assumption of a given ‘organic composition of capital’13 which in
modern terms is represented by the assumption of a constant capital
coefficient v (or of a constant capital productivity y) already made in
Section 1.2. This (standard) assumption will replace the – for industrial
societies – implausible agrarian law of diminishing returns (2.1). It will
be used in the following section to obtain Goodwin’s (1967) version of
the Marxian growth cycle.

2.3 Goodwin’s Distributive Growth Cycle Model

Replacing the pessimistic view on technology of the classics by
Marx’s assumption of constant capital productivity (but still neglecting
technological change) gives rise to the following dynamic model:

K/Y = v = 1/y, (K = L), (2.9)
ω̂ = h(K/Ls), h′ > 0, h(e�) = 0, (2.10)
r = (yK − ωL)/K = y − ω, (2.11)

K̂ = α(r − r), α′ > 0, α(0) = 0, (2.12)
L̂s = β(ω − ω), β′ > 0, β(0) = 0. (2.13)

There is no longer any rent R; in fact the model now considers the
manufacturing sector as being representative and does not pay any
attention to agrarian production.
This model can be reduced to an autonomous system of differential
equations of dimension 2 in the following way (e = L/Ls = K/Ls):

ω̂ = h(e),
ê = K̂ − L̂s = α(y − ω − r) − β(ω − ω).

The steady state of this system is determined by e = e� and

K̂ = α(y − ω − r) = β(ω − ω) = L̂s.
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For a capitalist economy it is natural to assume that y = Y/K is
larger than ω + r, that is the minimum rate of profit allows for a wage
ωy = y − r that is larger than the subsistence level ω. We then have
the situation shown in Figure 2.4.

ω

α,β
α ω(y )r� �

β ω( )ω�

ωyω ω0

Fig. 2.4: Reformulating the classical model

This assumes that the positions of these two curves are such that they
will intersect indeed. Turning to the dynamics of the above system it is
easy to establish the phase diagram in Figure 2.5 for it (which already
suggests the existence of cyclical movements!):

ω

e1

e0

ω0

1

e

ω̂

^

Fig. 2.5: The Goodwin growth cycle model
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This diagram furthermore suggests the final conclusion that can be
established for this model (not by graphics, but by means of the
following calculations), namely that all orbits of the given dynamical
system will be closed curves, that is its cycles are neither damped nor
explosive and every solution to it is of this simple cyclical type.
To prove this assertion we shall construct a Liapunov function for this
system and then apply Theorem 1 in Hirsch and Smale (1974, p.193)
on the stability implications of such a construction. Let us denote by
J and I the primitives (integrals) of the functions h(e)/e and −(α(y −
ω − r) − β(ω − ω))/ω for positive e and ω which in addition fulfill
J(e�) = I(ω�) = 0. We denote by H the ‘sum’ of these two functions,
i.e. H : IR2

+ 	→ IR, H(ω, e) = I(ω) + J(e). Obviously H(ω�, e�) = 0.
Furthermore H(ω, e) > 0 if (ω, e) �= (ω�, e�), since the functions H and
I must both be of the following type:

H'( )ω,e

H( )ω,e

,eω

Fig. 2.6: Building a Liapunov function for the above dynamics

With regard to the above dynamical system and this function H we
finally have14

Ḣ = Leė + Lωω̇ = h(e)ê − (α(y − ω − r) − β(ω − ω))ω̂

= h(e)(α(y − ω − r) − β(ω − ω)) − (α(y − ω − r) − β(ω − ω))h(e) ≡ 0.

This function is therefore constant along the trajectories of the
considered dynamics. This implies that the equilibrium (ω�, e�)
is Liapunov-stable, see again Hirsch and Smale (1974, p.193).
Furthermore, in the simple situation we are facing, it is not difficult
to see that the function H must be of a form as it is depicted in the
following Figure 2.7,15 which implies that the orbits of the considered
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dynamics – which are the projections of the level curves of the function
H into the phase plane – must all be closed curves as shown for one
case in the following picture.
This wage rate/employment rate dynamics is therefore always strictly
periodic – with phase length and amplitude of the cycles being
determined by initial conditions.

ω

e

H ,e( )ω

steady state

Fig. 2.7: The Liapunov function and the implied center dynamics

An important consequence of this new approach to Marx’s reserve
army mechanism is that the population law (2.13) is now deprived of
its classical consequences. A constant capital-output ratio is sufficient
to establish this result (without any help from assumptions about
technological change). The labor force will grow – in the steady state –
with the rate n = β(ω� − ω), but so will the capital stock n = α(r − r),
due to the fact that ω� and r� are both larger than their minimum
values ω, r. Two basic modifications of the classical approach are
consequently in the end sufficient to overthrow its classical content
and make it a Marxian model of cyclical growth.16

It is now very simple to modify the above model once again so
that Goodwin’s (1967) meanwhile well-known growth cycle model
will be established. It is first of all not sensible to make use of the
Malthusian population law in the analysis of steady states of developed
capitalist economies. Population growth is instead often considered as
being exogenously given and constant, that is the above endogenously
determined n is turned into an exogenous magnitude right from the
start. Furthermore, instead of the Ricardian investment function (2.12)
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it is now assumed in this model that all profits are accumulated, while
all wages are consumed. Instead of (2.12) this gives

K̂ = K̇/K = rK/K = r = (yK − ωK)/K

= y − ω = y(1 − ω/y) = y(1 − v),

where v is the share of wages in national income (v̂ = ω̂ in the present
context!). The above dynamical system thereby becomes

v̂ = h(e), ê = y(1 − v) − n (= g(v)), (2.14)

which establishes the same type of dynamic behavior as the former
model.17 This is Goodwin’s variant of the Marxian growth cycle18

(which in general also assumes that labor productivity Y/L grows at the
constant rate m to be deducted from both of the above two equations
then in order to integrate this Harrod-neutral type of technical change
into this model. Again, this does not modify the models behavior).
It is no exaggeration to state that the Goodwin growth cycle model
represents just as important a prototype model as the Solow growth
model. Robert Solow himself has recently expressed his admiration
for this compact model, see Solow (1990) where he discusses its
background, its strength and its weaknesses as well as its empirical
importance. Yet, despite its importance, Goodwin’s model has been
largely neglected in mainstream economics and the textbook literature.

2.4 Hiring and Firing, Social Security and Restricted
Reserve Army Fluctuations

We assume – referring to the extension of the Goodwin model in Section
2.5 – the prevalence of a balance between a consensus and a dissent
driven economy, that is the limit case η = 1, which is in fact the only
case we have considered so far, namely the closed orbit structure of
the original Goodwin (1967) growth cycle model. The question then
is whether such an economy (where there is significant overshooting
in unemployment and income distribution) can be further improved by
allowing for unemployment compensations and also for minimum wages
(and later on also for maximum wages), viewed as expressing certain
compromises in the interaction between capital and labor.
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Human Rights: Basic Income and Minimum Wages

1 Everyone has the right to work, to free choice of employment, to
just and favorable conditions of work and to protection against
unemployment.

2 Everyone, without any discrimination, has the right to equal pay
for equal work.

3 Everyone who works has the right to just and favorable
remuneration ensuring for himself and his family an existence
worthy of human dignity, and supplemented, if necessary, by
other means of social protection.

4 Everyone has the right to form and to join trade unions for the
protection of his interests.

United Nations (1998, article 23): Universal Declaration of Human
Rights, 1948 (http://www.un.org/Overview/rights.html)

In this section we want to show that the quoted article 23 from the
United Nations’ declaration of human rights does not only represent a
normative statement, but can also be justified from the economic point
of view in the context of our supply side analysis of the process of capital
accumulation. We believe that capitalism is a very robust system of
resource allocation and income distribution that can adjust to many
social restrictions if these restrictions are justified from a societal point
of view. For more detailed discussions of such an approach, the reader
is referred to Bowles, Gordon and Weisskopf’s (1983) work Beyond the
Waste Land and in particular to their chapter on ‘an economic bill of
rights’.
We now augment the analysis of the working of the reserve army
mechanism in a capitalist economy of the preceding section by two
fundamental human rights: the right for basic (real) income when
unemployed and the right that the wages of the employed should not fall
below a certain real minimum level. Of course, there are also obligations
connected with the formulations of these rights which concern the need
of skill preservation when unemployed and the provision of adequate
social services for the considered society. In this chapter our focus
is, however, on the macroeconomic sustainability of these minimum
restrictions on the working of a capitalist economy and not on the
detailed analysis on how such a system can work on the micro level.
We here argue that the social costs of reproduction mechanisms as they
are shown in Figure 2.5 are much higher than what will be the result
under the above minimum restrictions on the working of a capitalist
economy in a democratic society, and that it is the duty of capital as well
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as labor to provide the necessary behavior such that these restrictions
can be realized not only theoretically, but also – at least – in actual
(advanced) capitalist democracies.

Capital’s and Labor’s Responsibility: Minimum Wages and
Basic Income Needs

The dynamical system underlying for the time being this section reads:

v̂ = βw(e − ē), (2.15)
ê = ȳ(1 − v) − n. (2.16)

We now modify this system by way of assuming that a fraction
measured by τ of the wage income of the employed must be provided
as means for unemployment insurance and the restriction that the real
wage of the employed can at most fall to the level ωmin. The basic
income of the unemployed is then derived by assuming that their ‘real
wage’ is a certain fraction of this minimum real wage and given by ω̄.
The supply of labor of the unemployed is (1−e)L and is assumed to go
into activities that concern skill preservation or social services. Since
labor productivity z is a given magnitude the above assumptions can
of course be equally represented by constraints vmin, v̄.

We thus assume for the above dynamics that v̄ < vmin < v� and that
vmin ≤ v holds true at all points in time (since minimum wages must
of course lie below the steady state value). The only modification that
this implies for the above dynamics is that they are now augmented
by v̂ = 0 in the cases where v = vmin applies in the original Goodwin
growth cycle dynamics.
We consider the viability of the assumed transfer payments structure
first. Reserves for unemployment benefits (a physical stock in this
model19) are represented by the symbol R. Their rate of change is
on the basis of the above assumptions given by

Ṙ = τωeL − ω̄(1 − e)L,

where L is the total labor supply. Transferred to intensive form
magnitudes this gives

Ṙ/K = τωȳ/z̄ − ω̄(l − ȳ/z̄) = τvȳ − v̄(z̄l − ȳ).

For the dynamic of the intensive form variable r = R/K we get from
these equations:
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r̂ = R̂ − K̂ = Ṙ

K
/r − K̂, i.e. (2.17)

ṙ = τvȳ − v̄(z̄l − ȳ) − (ȳ(1 − v))r. (2.18)

For the steady state value of r this gives

r� = τv�ȳ − v̄(z̄l� − ȳ)
n

= ȳ[τv� − v̄(1/ē − 1)]
n

, i.e.

(
R

L

)�

= r�

l�
= (τω� + ω̄)e − ω̄

n
.

Assuming, for example, the parameter values n = 0.02, τ = 0.15, ω̄ =
0.5ω�, and as minimum for the actual employment rate e = 0.8 gives
for (R

L )� the value ω̄ which means that the steady state reserves for
unemployment benefits per worker – at an unemployment rate of 20% –
are just equal to the basic income wage, while steady state employment
is ē and steady state real wages are given by ω� = (1− n

ȳ )z̄. At least for
the steady state we therefore have that the economy is reproducible at
base income wages 0.5ω�, with no role to play for the minimum wage
ωmin ∈ (ω̄, ω�) in this case.
The question now, however, is how the dynamics of the original
Goodwin model are modified in the large through the assumption of a
minimum wage rate for the employed workers. Figure 2.8 shows what is
happening in the growth cycle dynamics if a minimum wage restriction
is added to the model. We stress with respect to this figure that the
base income real wage does not matter for it, since it only concerns the
redistribution of income between employed and unemployed workers
(who both have a propensity to spend equal to one).

vmin
vv

*
v

e

e

e = 1

Fig. 2.8: The distributive cycle with a minimum wage restriction
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The smallest cycle in the figure first of all shows that nothing is changed
if the minimum real wage is less than the lowest real wage along this
cycle. The minimum wage restriction then simply is not a binding one.
If, however, as shown by the largest cycle the minimum wage bound
is hit, the economy will move along this boundary upwards (since
profitability is above the steady state profit rate) until the NAIRU rate
of employment is reached. From there on real wages are rising again
along the cycle that is just tangent to the minimum wage restriction.
The result therefore is that all larger cycles will be dampened towards
this boundary case (around the grey area in Figure 2.8). Minimum real
wages therefore make the fluctuations the economy is subject to less
severe, reduce stagflationary periods among others, and diminish the
volatility in the employment rate in the longer run.
This is clearly an economically more desirable situation, since
excessive fluctuations of the employment rate are now avoided,
and this positive judgment is further strengthened, since the social
consequences of unemployment are also avoided through the transfer
payments underlying this tamed operation of the classical reserve army
mechanism. Moreover, increasing minimum real wages moderately
will improve this situation further, while a return to a cold turkey
strategy of no minimum wages at all may be the faster solution to
end the depression, but one that reintroduces severe fluctuations in
the employment rate and in income distribution with all their social
consequences. We note that this latter case also characterizes the case
of combined wages, see the digression below.
We conclude that minimum real wages contribute significantly to
an improvement of the classical growth cycle in the cases where
convergence to the steady state is not given originally. It may, however,
well be that such an additional restriction to falling real wages – when
based on an agreement between capital and labor – also modifies the
behavior of agents in the case of the unrestricted wage–price dynamics.
If convergence to the steady state is thereby obtained, to be considered
in Section 2.5, this can only be welcomed as an additional contribution
to the stability of the economy. If this is not happening, the arguments
in the case η > 1 of Section 2.5 can, however, again be applied and
imply as before that the severe fluctuations in employment and wage
income of the unrestricted classical growth cycle are dampened to a
degree that is acceptable from the societal point of view.
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Digression: Combined Wages in Place of Minimum Wages

In the case where combined wage payments replace the minimum wage
barrier as a type of ‘government’ subsidy of minimum wage payments
to workers (which frees firms from this social obligation) we get the
following law of motion for the evolution of the funds out of which
unemployment benefits and the excesses of the minimum wage over
the actual wage (in depressions) are paid:

Ṙ = τωeL − ω̄(1 − e)L − φ(1 − τ)(ωmin − ω)eL,

where φ is 0 for ωmin ≤ ω and 1 otherwise. Whereas minimum wages
represent a change in collective bargaining policies, this rule of workers’
funds accumulation does not intervene in the labor market, but leaves
wage negotiations to the social partners on the labor market. From this
law of motion we now get for the evolution of r = R/K:

r̂ = R̂ − K̂ =
Ṙ

K
/r − K̂, i.e.

ṙ = τvȳ − v̄ȳ
1 − e

e
− (ȳ(1 − v))r − φ(1 − τ)ȳ(vmin − v), v = ω/z̄

= ȳ

(
τv − v̄

1 − e

e
− (1 − v)r − φ(1 − τ)(vmin − v)

)
.

The steady state value of the state variable r is the same as before,
since of course vmin is assumed to lie left of its steady state value. And
for the dynamics of r we must restrict its investigation to growth cycle
magnitudes that do not lead to values of the state variables v, e that
imply ṙ < 0. This is a matter of choosing the right parameter sizes or
of choosing an appropriate modification of the model such that r > 0
is ensured endogenously.
There is, however, one central implication of the combined wage
approach that makes it clearly inferior to the approach we considered
previously. This implication is given by the fact that the original
Goodwin growth cycle is reestablished through the combined wage
scenario, since profits of firms are not modified through this
institutional regulation. The Goodwin overshooting mechanism here
remains fully effective and leads us back to the large recurrent
distributive cycle we have considered above. By contrast, in the
minimum wage regime, we have at most only one traverse to the left of
the cycle which takes us to a smaller cycle and which no longer recurs.
We conclude that combined wages represent an inferior policy proposal
as compared to an economy-wide minimum wage regulation.
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Capital’s and Labor’s Responsibility: Upper Bounds for Real
Wage Increases

One may ask how the lower floor to real wage payments is in fact
monitored in a society where wage negotiations are about money wages
and not about real wages and are subject to collective bargaining (tariff
autonomy). The answer to this question is, however, on the theoretical
level not a difficult one, since it only demands that wages have to
increase exactly with price inflation (as in the Italian scala mobile
case or in the French adjustment rule for the minimum wage) when
minimum real wages are reached (as long as employment is below the
NAIRU). The problem may of course be to reach agreement between
capital and labor on the management of wage inflation in this phase of
the distributive cycle, here primarily concerning capital, since labor is
in a weak position.

vmin vv
*

v

e

e

vmax

Fig. 2.9: The distributive cycle with a maximum wage restriction

A compensation that can be offered by labor is that a similar rule is
applied when labor is in a strong position, that is when the maximum
real wage shown in Figure 2.9 has been reached. Wage inflation is then
higher than price inflation (since the real wage is increasing) and it
now demands a compromise primarily from the side of workers’ unions
to accept that there will be only inflationary compensation until the
NAIRU level ē has been reached again (now from above). If such an
agreement can be reached between capital and labor we get what is
shown in Figure 2.9 and thus a further improvement in the cyclical
behavior that is generated by the wage–price Phillips curve mechanisms
and the pace of capital accumulation this implies.
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The choice of the correct levels of minimum (and maximum) wages may,
however, run into problems when set to close to the unobserved steady
state level. Though this may dampen, on the one hand, the fluctuations
in the rate of employment further if it really stays below ω� it will, on
the other hand, lead to disastrous consequences if set above the steady
state level, since profits are then not sufficient to maintain even the
current level of the employment rate which will fall without limit if
this choice of the minimum wage level is not revised. It may therefore
be wise to use the minimum with sense of proportion and look for help
from the maximum real wage level in order to tailor the fluctuations in
growth and employment in the best achievable way.

Automatic Stabilizers: Blanchard and Katz Error Correction
Terms

Blanchard and Katz’s (1999) microfoundation of the wage Phillips
curve (PC) extends the PC in the following way:

ω̂ = βwe(e − ē) − βwv(v − v�) + p̂. (2.19)

The parameter βwv is strictly positive if labor productivity plays a role
both in the formulation of reservation wages as well as the real wages
targeted by unions in their wage negotiations.
Making use again of the Liapunov function of Section 2.3:

H(v, e) =
∫ e

e�

βwe(ẽ − e�)/ẽ dẽ −
∫ v

v�

(y(1 − ṽ) − n)/ṽ dṽ,

we get with respect to the above extended Phillips curve (which implies
v̂ = βwe(e − ē) − βwv(v − v�)) the result:

Ḣ = Hv v̇ + Heė

= −(ȳ(1 − v) − n)v̂ + βw(e − ē)ê
= −(ȳ(1 − v) − n)(−βwv(v − v�))
= (ȳ(v� − v)βwv(v − v�) = −ȳβwv(v − v�)2 ≤ 0.

The unrestricted Goodwin growth cycle is therefore now globally
convergent to the steady state of the economy by the arguments we
use in Section 2.5 for the case η < 1. Since the cycles that so far
resulted from either minimum or maximum real wages are tangent to
these restrictions we get from the above that they are only needed once

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:03:51AM



60 A Future for Capitalism

to restrict the unrestricted excessive cycle. Thereafter such bounds are
no longer necessary, since the next cycle remains inside these bounds
and converges to the steady state eventually. We thus get from the
microfounded and estimated wage PC of the Blanchard and Katz
(1999) type, at least for Europe as far as their study is concerned,
that minimum and maximum wages will dampen the fluctuations of
the unrestricted reserve army mechanism significantly and make it
thereafter convergent to its long-run equilibrium position.

2.5 Minimum Wages in an Extended Goodwin Growth
Cycle Model

We shall now introduce new aspects into the Goodwin’s growth cycle
model based on:

1. A representation of this model must be found which exhibits local
instability and which takes account of the fact that the employment
rate cannot exceed and the share of wages cannot reach the value 1,
which here will guarantee global stability. This is a situation which
is more in line with Marx’s characterization of the profit squeeze
mechanism than the common variants of Goodwin’s growth cycle
which are still unsatisfactory in this regard.

A well-known extension of the Goodwin model of cyclical growth
toward a treatment of nominal magnitudes is given by the following
two dynamic equations:

v̂ = h(e) − m − (1 − η)β[(1 + a)v − 1], (2.20)
ê = spy − (n + m) − spyv = h(v). (2.21)

These equations model the dynamic interaction of money–wage fixing,
price-setting, profits and accumulation in a technological world with
fixed proportions. In these equations we denote by:

v the share of wages (steady state v�),
e the employment rate (steady state e�),
m the growth rate of labor productivity (z = Y/L) (a constant),
n the growth rate L̂s of (labor) population,
Ls (a constant),
g� n + m,
y the output–capital ratio Y/K (a constant),
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sp the savings rate (with respect to profit income; sw = 0),
ŵ the growth rate of money wages w,
p̂ the rate of inflation ṗ/p,
a mark-up factor on wage-unit-costs (a constant (A = 1 + a).

The above dynamics is based on the following new structural equations
and assumptions for the Goodwin growth cycle model:

ŵ = h(e) + ηp̂ (a money–wage Phillips curve),
p̂ = β[(1 + a)v − 1] (a mark-up theory of inflation).

Here, η and β denote positive parameters. The function h(e) is of
the same form as in the preceding section. Yet, instead of a real
wage Phillips curve we have now assumed a nominal form of it which
explicitly shows how inflation enters real wage determination. Note
that we are back at the situation of a real wage curve as employed
in the preceding section in the often assumed case η = 1. In general,
however, this new labor market curve demands the addition of a theory
of inflation. This is done here in the particularly simple way of assuming
that the time rate of change of prices p is given by the discrepancy
between marked up unit wage costs and actual prices p (β the speed of
adjustment):20

ṗ = β(AwL/Y − p).

We note finally that we added Harrod-neutral technical progress in
comparison to our earlier Goodwin approaches. This assumption is
standard for these types of models.
In sum, equations (2.20) and (2.21) state that the percentage change
of the share of wages v depends positively on the rate of employment
e and (for η < 1) negatively on the level of v (because of the assumed
mark-up theory of inflation) and that the percentage change of the rate
of employment e is governed by savings out of profits per unit of capital
spy(1 − v) diminished by the growth rates m, n of the labor force and
labor productivity.
It is easily shown, by means of employing the following Liapunov
function (in the case where Av� = 1 holds true):

H =
∫ e

e�

(f(x) − m)/xdx −
∫ v

v�

h(ξ)/ξdξ

which gives
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Ḣ = (1 − η)β[Au − 1]h(v)
>
=
<

0 for η
>
=
<

1, v �= v�,

so that the behavior of the above model can be characterized as depicted
in Figure 2.10.
The depicted behavior is valid locally as well as globally and it
is incomplete in the same way the unrestricted (linear) multiplier-
accelerator model is not complete, since it does not remain restricted
to economically meaningful values of v, e in the case η > 1 (of explosive
cycles) and it is not yet a complete endogenous theory of the ‘business
cycle’ in the case of η < 1 (implosive cycles).

e

ω

η

η = 1

η > 1

η < 1

Unstable focus
(or node, if >> 1)η

Center
(bifurcation point)

Stable focus
(or node, if << 1)η

Fig. 2.10: A ‘quasi-linear’ Hopf bifurcation diagram

Let us consider the asymptotically stable case η < 1 first. In this
case the Liapunov approach implies that all trajectories point inward
with respect to the closed orbits of the original Goodwin model. The
situation shown in Figure 2.8 here implies that the then generated
trajectories must enter the grey area sooner or later after real wages
have started to rise again. They will then converge to the steady state
by an inwardly directed crossing of the closed orbits of the Goodwin
case inside. Note here, however, that the law of motion

v̂ = βw(e − ē) + (η − 1)βp[Av − 1]

now implies an upward sloping v̇ = 0 isocline in place of a horizontal
one (with an unchanged steady state) which means that real wages
start rising earlier than in the case η = 1, moving the economy into the
grey area in Figure 2.8 after some time.
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In the unstable case η > 1 we instead have a declining v̇ = 0 isocline
which means that real wages start rising later than in the case η =
1. In this case the trajectory generated thereafter hits the minimum
wage barrier outside the Goodwin closed orbit corresponding to its
starting point and is thus moving along the real wage barrier a longer
way until real wages start rising again as before. This now generates
a single closed orbit – with a recurrent minimum wage regime – and
thus removes the explosiveness of the unrestricted case. The economy
is thus made a viable one in the long-run through a minimum real wage
restriction, see Figure 2.11.

vmin vv
*

v

e

e

e =1 0

v =1 0

Fig. 2.11: The unstable distributive cycle with a minimum wage (η >1)

We conclude that minimum real wages contribute significantly to
an improvement of the classical growth cycle in the cases where
convergence to the steady state is not given originally. It may, however,
well be that such an additional restriction to falling real wages – when
based on an agreement between capital and labor – also modifies the
behavior of agents in the case of the unrestricted wage–price dynamics.
If convergence to the steady state is thereby obtained, this can only be
welcomed as an additional contribution to the stability of the economy.
If this is not happening, the arguments in the case η > 1 can, however,
again be applied and imply as before that the severe fluctuations in
employment and wage income of the unrestricted classical growth cycle
are dampened to a degree that is acceptable from the societal point of
view.
It is our opinion that a locally unstable steady state (here caused by
η > 1) should be a key characteristic of a model of the Marxian theory
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of accumulation, yet that in addition to this feature reproductiveness
(namely outward stability or economic viability) should also be true is
not yet included into such a model (as is the case for the above dynamics
(2.20), (2.21)!). In order to introduce such viability mechanisms which
attempt to model the idea of the reproducibility of capitalism along
the lines described in Marx (1954, p. 582):

The rise of wages therefore is confined within limits that not only
leave intact the foundations of the capitalistic system, but also secure
its reproduction on a progressive scale.

we here start with the following simple extension of the above model
(2.20), (2.21):

v̂ = h(e) − (1 − η(v)) · β(v)[(1 + a)v − 1] − m, (2.22)
ê = spi(e) · (1 − v)y − (m + n), (2.23)

where

1. β(v) ≥ 0, β′(v) ≥ 0, β(v) → ∞ for v → 1, and β(v) = 0 if v ≤
1

1+a ,

2. η(v) fulfills η(v�) > 1, η′(v) ≤ 0 (and η(v) < 1 for v > v� and
near to 1),

3. i(e) =

{
1 for 0 ≤ e ≤ 1 − ε, ε > 0 small
0 for e ≥ 1

(all functions are supposed to be sufficiently smooth).
The mark-up pricing rule behind the term p̂(v) in (2.22), i.e.

ṗ = β(v)
[

(1 + a)w
z

− p

]
,

is modified by assumption 1 to that extent that it is now assumed
that the adjustment speed β of price changes (which are driven by
the discrepancy between marked-up wage costs per unit of output and
actual prices) increases (to infinity) as the share of wages approaches
1. Furthermore, the occurrence of deflation has been excluded from
the present form of the model which helps to avoid the existence of
problematic types of steady states. Assumption 2 states that wage
earners demand more than just the rate of inflation p̂ in their money–
wage claim if the wage share is at its steady value v�(m > 0!). This
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and the negative relationship between the aspiration factor η and the
share of wages v can be motivated as follows:
Since the output–capital ratio y is constant, we have

g = Ŷ = K̂ = spi(e)(1 − v) Y

K
= spi(e)(1 − v)y.

Therefore g >
< g� = m + n if v >

< v�. It is thus implicitly assumed in
assumption 2 that η relates positively to the actual rate of growth
g with η = 1 already occurring at a point below normal growth g�.
Assumption 3, finally, says that it is of no use to further accumulate
capital if there is no labor force available for the new capital goods.
Model (2.22), (2.23) represents an elementary completion of (2.20),
(2.21) by projecting the reaction patterns of the distributional conflict
and the accumulation process into the price and wage sector and a
simple capital formation equation. Inflation is the means by which the
rate of profit is defended against money wage claims which are too high
and a simple fall in the rate of growth of capital is here assumed as a
reaction to the full employment barrier.21

Theorem 1 Assume sp = 1 for simplicity and also that h(e�) = (1 −
η(v�)) · β(v�)(Av� − 1) + m,22 v� = 1 − g�/y has a meaningful solution
(v�, e�) ∈ (0, 1)2 within the range where i(e) is still constant (≡ 1).
Assume further: η

′(v�) = 0 (or small). The model (2.22), (2.23) then
has at least one (stable) limit cycle around its unique and unstable
steady state solution v�, e�.

This proposition represents a fairly obvious application of the Poincaré–
Bendixson Theorem. Calculating the Jacobian of (2.22), (2.23) at the
steady state gives23

J1 =

(
−(1 − η(v�))p̂′(v�) · v� f

′(e�)v�

−ye� 0

)
,

that is, we have det J > 0 and trace J > 0. The steady state (v�, e�)
is thus an unstable node or focus.24 And with regard to an analysis of
global stability and the existence of limit cycles we will put up with
the following phase portrait shown in Figure 2.12 (and skip the details
of the proof):25

Remarks:

1. Note, that the v̇ = 0 isocline should not touch the horizontal axis
(see assumption 2 in this regard).
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2. We do not assume here A = 1/v�, that is a non-inflationary steady
state: p̂(v�) = 0.

3. p̂ < 0, i.e. deflation is, however, excluded in order to avoid that v̂
may depend negatively on v for small v and e near full employment
(this would imply a falling share of wages despite a situation of
near full employment). Furthermore, additional interior and stable
points of rest are avoided thereby.

e0

ω0
ω

e

1

1

e = 0

ω= 0
^

^

.93

saddle

saddle

Fig. 2.12: A simple, but complete version of the Marxian growth cycle

The above model shows explicitly (some of) the forces which keep the
dynamics of a Marxian growth cycle within economically meaningful
bounds. Paired with the instability of the steady state this implies that
each trajectory will be attracted by some closed curve in the relevant
(v, e) domain. The model therefore provides a simple example for
Marx’s view on capitalistic accumulation as it is expressed in the above
quotation from Capital. Note that this explanation of positive profits is
quite different in nature from the type of ‘explanation’ that is offered
by the so-called Fundamental Marxian Theorem on the equivalence
of positive profits and positive surplus values (which in fact gives no
explanation at all, but only establishes a relationship between two
different basic magnitudes of Marx’s Capital).
We conclude this simple analysis of a more appropriate representation
of the ‘Marxian growth cycle’ as it is given by the model (2.20), (2.21)
with a simulation study of the model (2.22), (2.23). To do so the
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following parameter values and functions are assumed: m = 0.03, n =
0.02, y = 0.2, a = 0.5 (v� = 0.66), h(e) = ρe − γ, ρ =
1, γ = 0.9, i(e) = −50e + 50 on [0.98, 1] and ≡ 0 or 1 outside this
interval, e(v) = 1 − η(v) the continuous piecewise linear function with
e(o) = −0.5, e(0.72) = −0.05, e(0.78) = −0.05, e(1) = 0.5, β(v) the
continuous function with β

′ ≡ 0 on [0, v�], β′ ≡ 4 on (0.66, 0.75], β′ ≡
400 on (0.75, 1]. Figure 2.13 shows the outcome of this simulation.
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Fig. 2.13: A limit cycle in a Marxian analysis of cyclical accumulation and
its minimum wage bound

2.6 Conclusions

In this chapter we departed from the conventional discussion of
the impact of minimum wage legislation, which is only partial in
nature, by considering the macroeconomic effects of such legislation
on agreements between capital and labor. We think that sector-specific
rules concerning minimum wages can only be discussed against the
background of such macrofoundations where the medium- and long-run
consequences of minimum wages are the focus of interest and not so
much the short-run adjustment problems such a legislation may cause.
We conclude from what has been shown in this chapter that the
introduction of a general level of minimum (or maximum) real wages
into a supply-side macro model of fluctuating growth does not do
much harm even in the shorter run to capital accumulation and
employment as described through this model type, and does definitely
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and significantly improve the performance of the implied cyclical
growth path in the course of time. We have not only got less severe
fluctuations in income distribution than in the unrestricted case (where
there is an unlimited working of the wage–price spiral and the reserve
army mechanism), but can also avoid the social consequences of mass
unemployment through basic income payments – and an employer of
last resort, if meaningful activities of the unemployed are added to the
reformulated social structure of accumulation. An educated society, in
which the principle of equal opportunities holds in its schooling system,
may also be a very important ingredient in the working of such a social
structure, where partial workforce degradation is avoided by meaningful
qualification processes of the unemployed and also life-long learning of
the employed, see Flaschel, Greiner and Luchtenberg (2008) for further
details on such an extended scenario.
The advantage of the Goodwin approach to cyclical growth employed as
the reference case here is that it is not biased against capitalist interest,
since it entails that workers’ unions bear responsibility for overshooting
wage shares in the prosperity phase of the cycle. They therefore might
have avoided the subsequent stagnant phase to a certain degree by
prudent upper real wage restrictions. By contrast, minimum wages
come to the help of workers’ unions in stagnant phases by avoiding
the severe consequences of mass unemployment. We note that both
minimum and maximum real wages are easier to implement in the
prosperity phase of the cycle than in its stagnant or depressed phase.
Of course, there may be obstacles on the way towards such a
social structure of accumulation, given by the factual sclerosis of
existing social structures (degraded long-term unemployed persons,
segmented labor markets, degrading job offers and more). Globalization
may also represent a big challenge for our reformulated Goodwin
growth cycle dynamics, concerning international competition for traded
commodities and services, workforce migration, outsourcing and more.
This, however, essentially demands that the very basic flexi(bility
sec)curity system discussed in this chapter needs further refinements
along the lines proposed in Flaschel, Greiner, Luchtenberg and Nell
(2008).

Notes
1 Third Edition: 1821 (Chapter IV); see P. Sraffa (1970) for details.
2 Contrast this with Domar’s analysis that a capitalist economy must grow

in order to avoid economic crisis.

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:03:51AM



Income Security within the Bounds of the Reserve Army Mechanism 69

3 Here based on the assumption of a uniform rate of profits r and of wages
ω due to Classical competition.

4 Since we have Ls = L = K in competitive equilibrium, we can neglect the
symbol L in the following.

5 Note with regard to this figure that the above implies:

R = f(K) − f ′(K)K =
∫ K

0
f ′(ζ)dζ − f ′(K)K,

which justifies the following graphical representation of total rent R.
6 We interpret the passage following ‘Either . . . ’ as characterizing a

particular phase of such a cycle.
7 Compare here Marx’s (1954, pp.600 ff.) description of the segments of the

labor market.
8 Local stability analysis or stability in the first approximation is based on

the following approximation of the original dynamics ż = f(z):

ż ≈ f(z�) + f ′(z�) · (z − z�), f(z�) = 0, J = f ′(z�),

see Arrowsmith and Place (1982) for details.
9 Note here, that the variable transformation ζ = ln K, ξ = ln ω transforms

system (2.7), (2.8) into ζ̇ = α(f ′(eζ) − eξ − r), ξ̇ = h(eζ/Ls) which has
the same type of Jacobian as the above growth rate system and which
allows for an application of the Olech theorem in its original form (see the
appendix for details).

10 See for example Amann (1983) for details.
11 Note here, that the above Jacobian has now been recalculated to include

the terms that follow from the growth rate formulation on the left-hand
side of the above dynamics.

12 We here assume for simplicity that there are ‘poor laws’ which guarantee
the subsistence level to the unemployed (paid out of rent).

13 We shall not consider here Marx’s attempt to derive his own version of a
falling rate of profit by means of technical change which increases labor
productivity at the cost of an increasing capital–output ratio.

14 Ḣ the derivative along the trajectories of this system, and Le, Lω the
partial derivatives of the Liapunov function H .

15 That the equilibrium point z� is a local minimum of the function H is
easily shown by means of: L′(z�) = 0 and L′′(z�) positive definite.

16 Marx’s characterization of such a growth cycle mechanism, however,
differs in at least one very important respect from the analysis of this
section, since Marx (1954, p.581) asserts that the rate of accumulation
(investment) has to be considered as the independent variable in this
industrial cycle which surely is not the case for the growth cycle we
consider in this section.
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17 The Liapunov function is in this case given by
∫ e

e� h(ζ)/ζdζ −∫ v

v� g(ξ)/ξdξ.
18 See Goodwin (1967, pp.57–58) for a brief verbal description of this growth

cycle result.
19 Since there are not yet financial assets present in the model. Note that we

assume here that the parameter τ has been chosen such that these stocks
are not exhausted in the course of the considered growth fluctuations.

20 There is here no self-reference of the rate of inflation onto itself (or its
expected value), since there is no exogenous driving force for the formation
of the rate of inflation in this model. By a specific choice of the parameter
A, it is assumed in addition to the above that the steady state rate of
inflation p̂� is zero which provides a further reason for this lack of self-
reference.

21 This assumption can be justified through a simple reinterpretation of the
standard one-good model by assuming that it includes luxury goods as
well. In a sufficiently small neighborhood of full employment capitalists
then simply prefer to use their inputs as (non-transferable) luxury goods
instead of investing them (irreversibly) into capital formation.

22 A = 1 + a ≥ 1/v�.
23 We here assume η′(v�) = 0 for simplicity and thus neglect the term

η
′
(v�)p̂(v�)v� in J11.

24 These assumptions (which imply local instability) do not yet look very
convincing. Further destabilizers can, however, easily be introduced, for
example by means of production lags, wage drift lags, etc., yet they are
difficult to treat from a purely qualitative point of view.

25 The following picture corresponds approximately to the numerical values
of the simulation example of this section.
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3. Segmented Labor Markets and
Low Income Work

3.1 Introduction

In recent times a controversial debate about the establishment of
minimum wages in certain sectors or even throughout the economy has
taken place at several levels (in parliament, in the media and between
economists) of the German society. This controversy has been triggered
by the significant rise of jobs with low salaries at or even below the
subsistence level since the 1990s – documented in Rhein and Stamm
(2006) and Bosch and Kalina (2007) – on the one hand, as well as by
the fact that the income of top managers has been rising drastically
faster than the average income of employees over the last decades. For
example, according to Klesse and Voss (2007), the annual income of top
managers of the largest 100 companies in Germany with total revenues
exceeding 5 billion Euro has increased by the factor 8 over the last
30 years, while the general level of earned income in the same period
(GDP) has risen by the factor 4.5.
In the minimum wage debate, its opponents have argued, along the
neoclassical tradition, with the employment costs of such a regulation
(see for example Sinn 2007). The main argument is well known:
According with the underlying notion that employers always hire labor
up to the point where real wages equal their marginal product, a lower
bound on the real wage rate reduces employment and, thus, raises
unemployment with all its negative effects for the economy (assuming
that the marginal product at the current point of employment is below
the minimum real wage rate).
There are, however, important arguments which speak for a much
weaker causal relationship between real wage increases and higher
unemployment than is predicted by the neoclassical framework. On
the one hand, there is nowadays a broad consensus on the fact that
institutions play a more important role than the for a real wage effect
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(for a long time the only aspect considered) in the determination of
employment (the change of perspectives between the OECD Jobs Study
(1994) and the OECD Employment Outlook (2006) in these respects
is overwhelming). On the other hand, the rise in aggregate demand
generated by the higher disposable income of low wage workers resulting
from the establishment of a minimum wage is also likely to counteract
the eventual decrease in employment, so that the final effect on output
is not unambiguous a priori, as many neoclassical economists still state.
However, last but not least, the question of whether and to what extent
societies succeed in achieving the fulfillment of human rights for all
their citizens (since social progress implies an evolution of societies
that comprises more than just economic goals in a narrow sense) is
an important issue which should also be addressed in the minimum
wage debate and on general terms which should be a major concern
for policy makers (an aspect often neglected by economists who look
only at the economic sub-system of societies when enunciating policy
recommendations).
In this chapter we will therefore show in a supply side framework that
minimum (real) wages can be beneficial to the working of a modern
capitalist economy (characterized by a high state of labor productivity
and income per worker), at least in the longer run.1 First of all, we
would stress, in solving this task, that such a topic can only be treated
in a dynamic framework that includes the forces of employment and
income distribution, and thus not by means of static arguments or even
static and partial ones. Secondly, as we will discuss, when the minimum
wage barrier is chosen properly, its introduction can lead to economic
and social outcomes that clearly dominate the situation of no minimum
wages (delaying at most the rise in employment to a certain degree).
Since solutions to the mass unemployment problems should involve an
active participation of both capital and labor, upper bounds in real
wage evolution also may be of help in such a context (see also the
analysis in the last chapter). In addition, we emphasize, however (from
the perspective of the model of this chapter), that proper minimum real
wages and unemployment benefits should be accompanied by working
regulations that allow flexible hiring and firing on the part of employers
in the economy (as assumed by the model). Hence, employers should be
able to react flexibly and quickly to changes in the economic situation.
We stress, however, that this demands income security on the side of
the workers’ position and thus a flexicurity architecture in the economy
to a certain degree similar to what is considered in Flaschel, Greiner,
Luchtenberg and Nell (2008).
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Extending the work by Flaschel and Greiner (2009), we introduce in this
chapter low-skilled labor, with a money wage formation of a different
type than in the high-skilled labor market. As we will show, since an
additional minimum wage for this type of labor does not alter the
macro-behavior of the economy to a significant extent, the introduction
of such a minimum wage barrier in the low-skilled segment is likely to
improve the overall performance of the economy, namely through the
less severe fluctuations in economic activity as discussed in Flaschel and
Greiner (2009). In addition, this measure is likely to increase the low-
skilled workers’ social acceptance of their situation, which in this case is
not completely decoupled from the normal path of the economy, since in
this new framework the employers cannot exploit the weak bargaining
power situation of the former without limits any more. Temporarily,
employment in this segment may suffer from such minimum real wages.
Yet, in the longer run the economy is likely to function in a better way
and, thus, also to bring about improvements in the situation of low-
skilled workers.
On the other hand, the ideas of some trade unions in Germany
concerning minimum wages and other regulations of the labor market
are to be considered also as rather detrimental for the functioning of
market economies. This concerns both a minimum real wage level that
is above the steady state position of the economy2 as well as the number
of working hours per week, since this is just another side of the same
coin.
The remainder of this chapter is organized as follows. In Section 3.2 we
extend the classical Goodwin model of such an employment cycle – to
be used in this chapter as point of reference – with a labor market
characterized by queuing features between two groups of workers,
skilled and unskilled, and show how they react to low reservation wages
and mass unemployment in particular. Section 3.3 considers then a
segmented dual labor market with the same two groups of workers
and how general regulations concerning basic income needs, minimum
wages, but also maximum wages modify (and improve) the employment
dynamics of the Goodwin model. Section 3.4 concludes.
In this chapter we assume real wage-setting behavior (in a fixed
proportions technology environment).3

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:01:47AM



74 A Future for Capitalism

3.2 The Classical Employment Cycle with a Low Wage
Income Sector

In this section we provide an extended version of the Goodwin (1967)
employment cycle model of the interaction of income distribution and
(un-)employment, as measured by the wage share and the employment
rate. This model will serve as a baseline framework for our subsequent
discussion of the role of base income payments (unemployment benefits)
for all unemployed members of the workforce and minimum wages for
the employed part of the workforce.
An empirical example of what is meant by the reserve army mechanism
is provided by Figure 3.1.

0.40 0.44 0.48 0.52 0.56 0.60 0.64 0.68 0.72

Fig. 3.1: UK distributive cycles 1870–2004: WS=wage share,
ER=employment rate

Considerations along these lines are still of great relevance. As Figure
3.1 clearly shows, one insight that can be obtained for the UK
(1855–1965) is that while Goodwin cycle in the UK seems to have
been significantly shorter before 1914 (with larger fluctuations in
employment during each business cycle), there has been a major change
in it after 1945.4 As illustrated in Figure 3.1 by the data taken from
Groth and Madsen (2007), it is clear that employment fluctuations have
experienced an increase in their amplitude during the last 70 years in
the UK economy. In fact, we see in Figure 3.1 two periods of excessive
over employment (in the language of the theory of the NAIRU) which
were followed by periods of dramatic long underemployment, both
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started by periods of the more or less pronounced occurrence of
stagflation.
Generating order and economic viability in market economies by large
swings in the unemployment rate (mass unemployment with human
degradation of part of the families that form the society) is one way
to make capitalism work, but it must surely be critically reflected with
respect to its social and political consequences. From these alternative
perspectives, such a reproduction mechanism does not appear to be
compatible in the long-run with an advanced and democratic society.
The functioning of a capitalist market economy must therefore be
contrasted with alternative social structures of accumulation and labor
market institutions which allow combining the situation of a highly
competitive market economy (free hiring and firing) with a human
rights bill that includes the right (and the obligation) to do (social)
work (including the preservation of workforce skills), and to obtain an
income from this work that at the least supports basic needs and basic
happiness.5 By contrast, a laissez-faire capitalistic society that ruins
family structures to a considerable degree (through alienated work,
degrading unemployment and education- and value-decomposing visual
media) cannot be made compatible with a democratic society in the
long-run, since it produces conflicts ranging from social segmentation
to class and racial clashes and more.
This classical prototype model of fluctuating employment, now based
on two labor markets adjustment processes (in Goodwin (1967), a single
labor market was assumed) and as in Goodwin (1967) one accumulation
dynamics, was originally written in purely real terms (this can be
justified in a nominal framework through the assumption of myopic
perfect foresight concerning the price inflation rate). In this chapter
we want to discuss the working of the economy under the assumption
of a normal Goodwinian labor market (workers of type 1) that is
supplemented by (and interacts with) a low wage income labor market
(workers of type 2) where we assume labor supply as being so abundant
that there is no bottleneck created for the economy through this low
income labor market. We can show in this framework that minimum
real wages provide extra stability to such dynamics by decreasing
the amount of overshooting in employment and distribution they are
otherwise subject to. The labor market in this section is characterized
by queuing features; when the skilled workers (type 1) do not find
a job in the first labor market, they always find one in the second
labor market and thus evict unskilled workers (type 2), which are then
unemployed. In this simple model, if there is at first no redistribution
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scheme from the employed to the unemployed, then the unemployed
have no income at all; we can assume that the unemployed have such
a low utility value (concave utility function in terms of income) that
any redistribution to them will increase the overall aggregate utility.
Both working populations are stationary in time (and given by L̄1, L̄2)
and we consider a fixed proportions technology with a given output–
capital ratio x̄ = Y/K and two given employment functions of the
type Ld

1 = Y/ȳ1, Ld
2 = Y/ȳ2 for the two types of work corresponding

to two labor markets that are performed in the industrial sector of the
economy. The functioning of the labor market is illustrated in graphical
form in Figure 3.2.

L
d

1
( )1 e– 1 1L ( )1 e2 2L–

L2L =
d
(1) L1

Labor market 1
(work type 1)

Unemployment
(no work)

Labor market 2
(work type 2)

L
d
(2)

L
d

2

workers type 1 workers type 2

Fig. 3.2: Labor market system in graphical form

Let us start with the detailed formulation of the model. The growth
rate of the money wage of workers of type 1 is given by:

ŵ1 = βwe(e1 − ē1) + βwv(ω2 − ω̄2) + πe, ŵ1 = ẇ1/w1. (3.1)

For workers of type 2 we assume that their real wage is in principle
fixed to the one of workers of type 1 by a factor a but that there will
be additions to or substraction from it, depending on the state of the
business cycle in the first labor market:

ω2 = aω1 + b(e1 − ē1). (3.2)

Workers of type 2 are therefore not actively involved in wage
negotiations, on the one hand, and have to suffer from income losses in
the case of a depressed first labor market (and vice versa), on the other
hand. Workers of type 1 are negotiating nominal wages as in Goodwin
(1967), but do this with more success when their reservation wage (the
one of the second labor market) is increasing.
Assuming myopic perfect foresight with respect to price inflation (p̂ =
πe), the labor market dynamics can be reduced to the following two
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equations:6

v̂1 = βwe(e1 − ē1) + βwvȳ2(v2 − v∗
2), v1 =

w1Ld
1

pY
=

ω1
ȳ1

, (3.3)

v2 = av1
ȳ1
ȳ2

+ (b/ȳ2)(e1 − ē1), v2 = w2Ld
2

pY
= ω2

ȳ2
, (3.4)

where we now use the steady state value of v2 (i.e. v∗
2) as point of

reference for the reservation wage effect in the wage Phillips curve of
workers of type 1.
Goodwin’s accumulation equation for the rate of return on capital K̂
reads in the considered framework on the basis of a linear technology
with no technical change, (that is on the basis of the given input–
output proportions x̄ = Y/K = const., ȳi = Y/Ld

i = const.), and of its
extremely classical savings and investment assumptions (sc = 1; sw =
0) as follows:

K̂ = K̇/K = Y − δK − ω1Ld
1 − ω2Ld

2
K

= x̄(1 − v1 − v2) − δ, (3.5)

with δ the depreciation rate of the capital stock.
Given the fixed input–output proportions x̄ and ȳ1, we get from the
definitional equation e1 = Ld

1/L̄1 the law of motion of this employment
rate of workers of type 1:

ê1 = K̂ = x̄(1 − v1 − v2) − δ

= x̄

(
1 − v1 − av1

ȳ1
ȳ2

− (b/ȳ2)(e1 − ē1)
)

− δ. (3.6)

From the above expression we obtain an autonomous 2D system of
differential equations in the state variables v1, e1:

v̇1 =[βwe(e1 − ē1) + βwvȳ2(av1ȳ1/ȳ2 + (b/ȳ2)(e1 − ē1) − v∗
2)]v1 (3.7)

ė1 =[x̄(1 − (1 + aȳ1/ȳ2)v1 − (b/ȳ2)(e1 − ē1)) − δ]e1 (3.8)

as the basis for our discussion of classical unemployment cycles and
their later modification through unemployment benefits and minimum
wage payments.
The uniquely determined interior steady state solution of this system
is

v∗
1 = (x̄ − δ)ȳ2

(ȳ2 + aȳ1)x̄
, e∗

1 = ē1. (3.9)

With respect to this steady state position there holds:
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Proposition 1:
1. The determinant of the Jacobian matrix of the dynamics at the

steady state is positive for all positive parameter values of the
dynamics (5), (6).

2. At the parameter values

βH
wv =

b

a

e∗
1x̄/ȳ2
ȳ1v∗

1
, bH =

βwvȳ1av∗
1

e∗
1x̄/ȳ2

there occurs a (degenerate) Hopf bifurcation where explosive
fluctuations are turned into damped ones for smaller βwv and larger
b. The interior steady state of the 2D dynamical system is then in
particular locally asymptotically stable.

Proof: The Jacobian matrix of the considered dynamics reads at the
steady state:

J =

(
βwvȳ1av∗

1 [βwe + βwvb]v∗
1

−x̄(1 + aȳ1/ȳ2)e∗
1 −x̄(b/ȳ2)e∗

1

)
. (3.10)

For the determinant of this Jacobian we therefore get:

det J =[−βwvabȳ1/ȳ2 + βwe(1 + aȳ1/ȳ2) + βwv(1 + aȳ1/ȳ2)b]x̄v∗
1e∗

1

=(βwe + βwvb + aβweȳ1/ȳ2)x̄v∗
1e∗

1 > 0. (3.11)

This proves the first part of the proposition. Due to this fact the system
can only lose stability when the trace of J passes through zero and
becomes positive. The above two bifurcation values exactly characterize
such a situation.
The proposition states that increasing sensitivity of workers of type 1
to their reservation wage in the second labor market (that is increasing
βwv) can lead the economy towards instability, while an increase in
the strength by which the state in the first labor market changes the
remuneration conditions in the second labor market (that is increasing
b) outside the steady state stabilizes the economy.7

We have assumed with respect to workers of type 1 that they are always
fully employed (though not necessarily in the first labor market). This
implies for the employment Ld(2) of low-income workers in the second
labor market the situation (L̄1, L̄2 given magnitudes):

Ld(2) = Ld
2 − (1 − e1)L̄1, (3.12)

⇒ e2 = Ld(2)/L̄2 = (Ld
2/K)(K/L̄2) − (1 − e1)L̄1/L̄2. (3.13)
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This gives (with l1 = L̄1/K = x̄/ȳ1
e1

, l2 = L̄2
L̄1

l1, l = l1 + l2):

ē2 = x̄/ȳ2(K/L̄2) − (1 − ē1)(L̄1/L̄2) = x̄/ȳ2/l2 − (1 − ē1)(l1/l2) (3.14)

if everything is expressed in per unit of capital and evaluated at the
steady state. This expression shows the many parameters that are
involved in the determination of the steady state rate of employment
of the low income workers.
In order to draw a phase diagram of the dynamics considered in
Proposition 1 we now calculate the isoclines of their two laws of motion.
These isoclines are given by straight lines defined by:

v̇1 = 0
= [βwe(e1 − ē1) + βwvȳ2(av1ȳ1/ȳ2 + b/ȳ2(e1 − ē1) − v∗

2)]v1, (3.15)
ė1 = 0

= [x̄(1 − (1 + aȳ1/ȳ2)v1 − (b/ȳ2)(e1 − ē1)) − δ]e1. (3.16)

This implies as explicit representation for the two partial equilibrium
curves:

e1|v̇=0 = ē1 − βwv(av1ȳ1 − v∗
2 ȳ2)

βwe + βwvb
= ē1 − av1ȳ1 − v∗

2 ȳ2
βwe/βwv + b

, (3.17)

e1|ė=0 = ē1 + x̄(1 − (1 + aȳ1/ȳ2)v1) − δ

x̄b/ȳ2
. (3.18)

We see that both lines are negatively sloped and that the second isocline
is steeper than the first one. This implies as the phase plot of the
dynamics the situation shown in Figure 3.3. Note that the steady
state is in the north-west corner of the square shown in Figure 3.3.
Its placement in the middle of it is only due to graphical reasons. Note
that there are two more steady states of the dynamics on the axes of
the phase space which, however, will play no role in the following.
Figure 3.3 shows the usual clockwise rotation of the Goodwin
distributive cycle mechanism which may be damped or explosive
depending on the conditions stated in Proposition 1. In the explosive
case we need, however, at least one additional mechanism that keeps
the dynamics bounded within an economically meaningful part of the
phase space. Since the axes of the phase space are invariant subsets,
convergence to the axes can only take place if there is a steady state
position as limit of this process. This can be excluded for the vertical
axes since the interior dynamics is moving away from this steady state.
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v1
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Fig. 3.3: The phase diagram of the Goodwin wage spread cycle

With respect to the steady state on the horizontal axes, we assume
that the dynamics is bounded to the right as shown by the dotted
line in Figure 3.4. The motivation for this bound is that we may have
mathematical adjustment process there that can lead the wage share
v1 by accelerating wage (price) dynamics to 1. Even before this point is
reached, the economy is no longer capable of reproducing itself so that
in one way or another the behavior of economic agents will change (or
be changed) before such a situation can arise.

v1

e1

e1

v1

*

*

e =1 0

v =1 0

1

1

Fig. 3.4: A ‘Nixon’ type wage–price freeze and the generation of persistent
fluctuations in employment and income distribution
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For reasons of simplicity we have here assumed a wage–price freeze (as
for example imposed on the US economy by President Nixon in 1971).
The dotted line in Figure 3.4 shows a perfect wage–price freeze once its
corresponding wage share level has been reached. As it is illustrated,
the economy moves along it in a downward direction until the v̇1 = 0
isocline is reached from where it starts moving inside again. Since the
axes of the positive quadrant cannot be approached in this area the
economy must automatically have a lower turning point (in the rate of
employment) and a turning point to the left (in the wage share). As the
figure shows, it must also automatically have an upper turning point
(in the rate of employment). If not, it would (similarly to the wage
share) hit a ceiling (of absolute full employment) and move along it
until it would again turn inside when the ė1 isocline has been crossed.
Taken together, the model therefore implies in the explosive case the
existence of a limit cycle as shown in Figure 3.4, which is rapidly
approached from the outside in the case of an overheated economy.
The model is therefore capable of explaining damped oscillations or
persistent oscillation in the wage share and the employment rate of
workers of type 1 (the ones that are employed in the first labor market)
as well as the possibility of crisis scenarios which would call for drastic
political reactions, as the system might be incapable of finding its way
back to stability.
For the employment rate of the workers of type 2 we get on this basis
as satellite system:8

e2 = x̄/ȳ2 − e1l1
l2

, v(2) = ω2
ȳ2

− ω2(1 − e1)l1
1
x̄

. (3.19)

Of course we need further modifications of the model, should one of
these expression pass through zero. Note here that the model exhibits
increasing wage differentials in times of depressed activity (e1 < ē1)
and that the wage share of workers of type 2 is in addition reduced by
the workers of type 1 that are employed in the second labor market
(namely the (1 − e1) term).
Let us now assume that there is a government wanting to mitigate
the recurrent situations of mass unemployment (which means extreme
poverty for workers of type 2 as they have then no income) and low
wages in the second labor market by means of unemployment benefits
as well as combined wages, for workers of type 2 respectively for workers
in the labor market 2. We assume specifically that workers of type 1
working in the first labor market (who are never unemployed during
the normal course of the established cyclical fluctuations in employment
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and income) have to pay a ‘solidarity’ contribution of size τω1Ld
1 out of

their wage income ω1Ld
1 into a fund R out of which unemployment

benefits and combined wages for the other workers are paid. The
redistribution scheme is therefore intra-redistributive among workers
type 1 as well as inter-redistributive between the two worker types.
This gives as law of accumulation for these funds R :

Ṙ = τω1Ld
1︸ ︷︷ ︸

contributions

− ψ1(r)ωu(L2 − Ld(2))︸ ︷︷ ︸
unemployment benefits

− ψ2(ωmin − ω2)Ld
2︸ ︷︷ ︸

wage subventions

. (3.20)

with 1 − τ > a

The parameter ψ2, regulating minimum wage payments to workers in
the second segment of the labor market, is equal to zero for ωmin < ω2
and it is equal to one for ωmin ≥ ω2. Moreover, there may be times
when the funds R get exhausted (become zero). In order to prevent
this over the normal course of the cycle, we assume that unemployment
benefits (ψ1(r)ωu) are a linearly increasing function of r = R/K (in
the range [0, r∗]), with ψ1(0) = 0, ψ1(r∗) = 1 and r∗ the steady state
value of r (to be determined still). This assumes that unemployment
benefits are reduced linearly to zero if the fund for supporting workers
of type 2 gets exhausted. Of course, other schemes are equally easy to
introduce, for example schemes that take the duration of unemployment
into account. It here only serves the purpose that funds R can stay
positive in principle if appropriate parameters are used to simulate the
model. The justification for such a statement is that they have to be
chosen such that combined wage payments can always be covered out
of the new payments τω1Ld

1 during the period where they are actually
paid.
For the evolution of funds r = R/K per unit of capital this gives9

ṙ = τv1x̄ − r

r∗ ωu(l − x̄/ȳ1 − x̄/ȳ2) − ψ2(vmin − v2)x̄

−(x̄(1 − v1 − v2) − δ)r,
(3.21)

with vmin = ωmin/ȳ2 < v∗
2 and ωu given magnitudes. If the state

variables v1, e1 are in their steady state position we get as a special
case

ṙ = τv∗
1/x̄ − r

r∗ ωu(l∗ − x̄/ȳ1 − x̄/ȳ2). (3.22)
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We here assume finally that the value of r∗ is given from the outside
and that the value of ωu is chosen such that ṙ = 0 holds at r = r∗.

This set of assumptions for the evolution of the variable r simply tailors
the situation such that unemployment benefit payments and combined
wages can actually be realized according to the rules just described.
They serve the purpose to show how the Goodwinian cycle dynamics
with two types of workers can be augmented such that basic needs of the
workers of type 2 can be met in order to avoid their human degradation
during the downswings of the cycle, with respect to employment by the
benefits and with respect to wages in the second segment in the labor
market by extra wage payments out of the funds R.

The important issue here is that these solidarity payments between
workers employed in the first labor market and those temporarily or
permanently in the second labor do not at all alter the accumulation
dynamics shown in Figure 3.4, since they only represent a redistribution
of wages between workers that does not alter their total consumption
of produced goods. The inclusion of such transfer payments therefore
mitigates the lot of the poor workers, but does not question at all
the two-level distributive reserve army mechanism of the Goodwin
type (with its typical overshooting effects in income distribution and
employment at the aggregate) we have introduced in the previous
section.

3.3 Free Hiring and Firing, Income Security and Socially
Acceptable Reserve Army Fluctuations

3.3.1 Human Rights: Basic Income and Minimum Wages

Our purpose in this section is to show that Article 23 from the United
Nations’ declaration of human rights, quoted in detail in Section 2.4,
does not only represent a normative political statement, but can also
be justified from the economic point of view in the context of analysis
of the process of capital accumulation of this chapter. We believe
that capitalism is a very robust system of resource allocation and
income distribution that can adjust to many social restrictions if these
restrictions are justified from a normative point of view.10

In this section, we therefore augment the analysis of the working of
the reserve army mechanism in a capitalist economy of the preceding
section by two fundamental human rights: the right for basic (of course:
real) income when becoming unemployed (that cannot and need not
be adjusted to lower values as in the preceding section), and the
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right to earn fair wages, namely, that do not fall below a certain
real minimum level. Of course, there are also obligations connected
with the formulations of these rights which concern the obligation
to work, the need of skill preservation when unemployed and the
provision of adequate social services for the considered society (as in
a workfare system). In this chapter, however, our focus relies on the
macroeconomic sustainability of these minimum restrictions on the
working of a capitalist economy and not on the detailed analysis on
how such a system can work at the micro level. We will argue that the
social costs of reproduction mechanisms as they are shown in Figures
3.3 and 3.4 are much higher than those produced within the above
minimum restrictions by a capitalist economy and that it is the duty of
capital as well as of labor to provide the necessary behavior such that
these restrictions can be realized not only theoretically, but also – at
least – in actual (advanced) capitalist democracies.

3.3.2 Capital’s and Labor’s Responsibility: Minimum Wages,
Basic Income Needs and Upper Bounds for Real Wage
Increases

We saw that in the queuing model neither the dynamics of the model
nor its equilibrium values are altered if a redistribution scheme is
introduced although the lot of the workers of type 2 greatly increase.
In this section we consider another type of labor market which involves
segmentation features and therefore is perhaps more realistic for
European economies. In this market type workers of type 1 if they do
not find a job on the labor market 1 now become unemployed (they do
not evict workers of type 2 from their job positions in the labor market
2). Both labor markets functions in the same way and are represented
graphically in Figure 3.5.

L =L
d
(1) (1)1

( )1 e1 1L– ( )1 e2 2L– L =L
d
(2) (2)2

L2L1

Labor market 1
(work type 1)

Unemployment
(no work)

Labor market 2
(work type 2)

Fig. 3.5: Labor market system with a fraction of type 1 workers unemployed.
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Wages are still bargained in labor market 1 only and along a slightly
modified Phillips curve:

ŵ1 = βwe(e1 − ē1) + p̂. (3.23)

This simplification is justified, since we will now assume that
unemployment benefits for workers of the first type are higher than the
wages paid to workers of the second type. The real wages of workers
of type 2 are assumed now to be fully fixed to the one of workers of
type 1 by a factor a and thus no longer overproportionally shrinking in
periods of a depressed economy:

ω2 = aω1, ω1 > ωmin
1 . (3.24)

Workers of type 2 are still not actively involved in wage negotiations,
while workers of type 1 are negotiating nominal wages as in Goodwin
(1967). Workers of type 1 do not enter the second labor market now,11

that is the employment rates in both sectors are now the ones of the
two types of workers as pictured in Figure 3.5. Following the new wage
equation of the worker of type 2, the wage share of workers of type 2
is now given by:

v2 = w2Ld
2

pY
= ω2

ȳ2
= av1

ȳ1
ȳ2

(3.25)

Goodwin’s accumulation equation is unchanged and reads:

K̂ = K̇/K = Y − δK − ω1Ld
1 − ω2Ld

2
K

= x̄(1 − (1 + aȳ1/ȳ2)v1) − δ. (3.26)

Using again Y/K = const. and Y/Ld
1 = const., we get from the

definitional equation e1 = Ld
1/L̄1 the law of motion of this employment

rate of workers of type 1 (L̄1 = const.):

ê1 = K̂ = x̄(1 − v1 − v2) − δ = x̄(1 − v1 − aȳ1/ȳ2v1) − δ. (3.27)

From the above equation we get an autonomous 2D system of
differential equations in the state variables v1, e1:

v̇1 = βwe(e1 − ē1)v1 (3.28)
ė1 = [x̄(1 − (1 + aȳ1/ȳ2)v1) − δ]e1. (3.29)

This system is of the original Goodwin (1967) type and no longer
subject to the intimidating effects we considered in the preceding
section with respect to workers of types 1 and 2.12
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For the evolution of unemployment funds r = R/K per unit of capital
we now assume:

ṙ = τ1v1/x̄ − ω1u(1 − e1)l1 + τ2v2x̄ − ω2u(1 − e2)l2, (3.30)

where li = x̄/(ȳiei), i = 1, 2 now. There are no further deductions here,
since minimum wages

ω1 > ωmin
1 , ω2 > ωmin

2 = aωmin
1

have to be paid by firms now due to legislation. We assume that the
contributions to the unemployment benefits are regulated such that
they are equal to benefits payments for each group separately in the
steady state13 defined as:

v∗
1 = x̄ − δ

1 + a
, v∗

2 = av1
ȳ1
ȳ2

, e∗
1 = ē1, e∗

2 = ȳ1L1
ȳ2L2

e∗
1. (3.31)

We thus now have in sum a standard Goodwinian dynamics augmented
by unemployment benefits for the two groups of workers which,
depending on the size of the cycle that is in operation, demand a
certain initial value of R in order to get the sustainability of benefits
payments over the cycle. Here the redistribution scheme is only intra-
redistributive for each type of worker separately.14

The question now, however, is how the dynamics of the original
Goodwin model are modified in the large through the assumption of a
minimum wage rate for the employed workers that is not organized via
wage subventions, but that has to be paid by firms. The answer to that
question is basically the same as in the last chapter. The introduction of
minimum wages does not change the dynamics of the model economy
as long as they are not binding. But, if the minimum wage becomes
binding, the economy will move along this boundary until the NAIRU is
reached. Once the NAIRU has been attained real wages will rise again.
Thus, excessive fluctuations of the employment rate in the economy can
be avoided. In addition, transfer payments can be introduced in order
to further alleviate the social consequences which accompany declining
employment rates.
Instead of pursuing such a strategy, this chapter would propose a
further reflection of the strategies that will make the distributive cycle
even less severe and maybe also convergent to the steady state of the
economy. The addition of Blanchard and Katz’s (1999) error correction
may be a candidate here, with neoclassical smooth factor substitution
being another stabilizing mechanism15 (and, of course, any dialogue

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:01:47AM



Segmented Labor Markets and Low Income Work 87

between workers’ unions and capitalists’ unions can also be of help).
The advantage of the Goodwin approach to the employment cycle is
that it is not biased against capitalist interest, since it entails that
workers’ unions bear responsibility for overshooting wage share and
unemployment rates in the prosperity phase of the cycle.16 Minimum
wages come to the help of workers’ unions in stagnant phases by
avoiding more severe unemployment situations.
The reverse image to that situation may be obtained when a maximum
real wage is introduced in this economy. As for the minimum wage
nothing changes in the economy as long as the upper bound of the real
wage is not binding. However, when the maximum real wage becomes
binding wage inflation is higher than price inflation and the upper
bound of the wage rate makes the economy return faster to the NAIRU
level of employment.

3.3.3 A Microfounded Phillips Curve

As in Chapter 1, we now make use of Blanchard and Katz’s (1999)
microfoundation of the wage Phillips curve (PC) which adds a wage
share error correction term to the wage PC of this section. This
microfounded type of Phillips curve extends the wage PC in the
following way:

ŵ1 = βwe(e1 − ē1) − βwv(v1 − v∗
1) + p̂. (3.32)

We stress that the Blanchard and Katz (1999) approach makes use of
a reservation wage (in a wage curve not Phillips curve setup) that is
independent from the other labor market so that we now have v1 in the
implied wage Phillips curve in place of its extension by a v2 expression
in the preceding section. The dynamics to be investigated now read:

v̇1 = [βwe(e1 − ē1) − βwv(v1 − v∗
1)]v1, (3.33)

ė1 = [x̄(1 − (1 + aȳ1/ȳ2)v1) − δ]e1. (3.34)

Making use of the Liapunov function:

H(v1, e1) =
∫ e1

e∗
1

βwe(ẽ1−e∗
1)/ẽ1 dẽ1−

∫ v1

v∗
1

(x̄(1−(1+aȳ1/ȳ2)ṽ1)−δ)/ṽ1 dṽ1

we get with respect to these dynamics the result:

Ḣ = Hv1 v̇1 + He1 ė1

= −(x̄(1 − (1 + aȳ1/ȳ2)ṽ1) − δ)v̂1 + βwe(e1 − ē1)ê1

= −(x̄(1 − (1 + aȳ1/ȳ2)ṽ1) − δ)(−βwv(v1 − v∗
1))

= x̄(1 + a)(v∗
1 − v1)βwv(v1 − v∗

1) = −x̄βwv(v1 − v∗
1)2 ≤ 0.
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The above potential function H is easily shown to be of the form
illustrated in Figure 3.6.

v1

e1

H e ,v( )1 1

e1

v1

*

*

Fig. 3.6: A Liapunov function for the dynamics of this section

Setting βwv = 0 implies – due to the above – that the function H(v1, e1)
is constant along the trajectories of the simple Goodwin model this
implies. The orbits of the above dynamics are then (as is well known)
all closed curves, obtained by projecting the height lines in Figure 3.6
into the phase space of v1, e1.

The unrestricted Goodwin employment cycle with βwv > 0 is, however,
losing height in the graph shown of the function H . Adding the
Blanchard and Katz error correction term implies therefore that the
dynamics are then globally convergent to the steady state of the
economy, due to the facts that a) the function H is a global sink and
b) the value of H is decreasing along the trajectories as was calculated
above. To put it differently: the trajectories of the dynamics with the
Blanchard and Katz error correction switched on are (nearly) always
pointing inwards with respect to the closed orbits structure of the
original Goodwin model. They must therefore converge to the steady
state.
Since the cycles that so far resulted from either minimum or maximum
real wages are tangent to these restrictions, we get from the above that
they are only needed once to restrict the unrestricted excessive cycle
to them. Thereafter such bounds are no longer necessary, since the
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next cycle remains inside of these bounds and converges to the steady
state eventually. We thus get from the microfounded wage PC of the
Blanchard and Katz (1999) type, at least for Europe as their study
is concerned, that minimum and maximum wages will dampen the
fluctuations of the unrestricted reserve army mechanism significantly
and make it thereafter convergent to its long-run equilibrium position.

3.4 Conclusions

In this chapter we departed from the conventional discussion of
the impact of minimum wage legislation, which is only partial in
nature, by considering the macroeconomic effects of such legislation
on agreements between capital and labor. We think that sector-specific
rules concerning minimum wages can only be discussed against the
background of such macrofoundations where the medium- and long-
run consequences of minimum wages are the focus of interest and not
so much the short-run adjustment problems such legislation may cause.
Especially, we have shown that for both labor market specifications
(with queuing and with segmentation features) the introduction of
a redistribution scheme (unemployment benefit and eventually wage
subvention from a fund) change neither the equilibrium values of the
system nor its dynamics. We modified for the segmentation model, as
it is a more realistic model for Europe, the redistribution scheme by
introducing a minimum wage, that is a wage level that will not vary
with the state of the fund but that is exogenously fixed by law. In this
case, the equilibrium values are not altered, provided the minimum
wages (for workers type 1 and 2 respectively) are not set too high.
The dynamics are reduced within bounds (defined by these minimum
wages). So far, the minimum wage increases welfare in reducing the
volatility of the cyclical ups and downs. The introduction of an error-
correction term à la Blanchard and Katz (1999) in the Phillips curve
even dampens the cyclical volatility toward the equilibrium values, still
without affecting their levels.
We conclude, however, from what has been shown in this chapter that
the introduction of a general level of minimum (or maximum) real
wages for both skilled and unskilled labor into a supply-side macro
model of fluctuating employment does not do much harm to capital
accumulation and employment even in the shorter run and definitely
and significantly improves the performance of the implied cyclical
employment path in the course of time. The introduction of a minimum
wage not only decreases to a larger extent the severity of fluctuations
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in the unemployment rates compared to the unrestricted case (where
there is an unlimited functioning of the wage-price spiral and the reserve
army mechanism), but can also avoid the social consequences of mass
unemployment through basic income payments – and an employer of
last resort, if meaningful activities of the unemployed are added to the
reformulated social structure of accumulation. An advanced society, in
which the principle of equal opportunities holds in its schooling system,
and where the unskilled/skilled distinction is turned into a skilled/high
skilled distinction, may be a very important ingredient in the working of
such a social structure, where partial workforce degradation is avoided
by meaningful qualification processes of the unemployed and also life-
long learning of the employed (see Flaschel, Greiner and Luchtenberg
(2008) for further details on such a scenario).
The traverse to such an educated flexicurity system, where the
notion of unskilled labor no longer applies, is, however, much more
difficult to analyze than the simple traverses shown in the preceding
section that led us away from ruthless advantage-taking (by workers
in the boom and by capital in the depression) towards a workfare
type social structure of accumulation with considerably less severe
fluctuations in employment rates and income distribution. Of course,
there are practical obstacles on the way towards such a social
structure of accumulation, given, for example, by the factual sclerosis
of existing social structures (degraded long-term unemployed persons,
segmented labor markets, degrading job offers and more). Globalization
may also represent a big challenge for our reformulated Goodwin
employment cycle dynamics, concerning international competition for
traded commodities and services, workforce migration, outsourcing and
more. This, however, essentially demands that the baseline workfare
system discussed in this chapter needs further refinements, for example
along the lines proposed in Flaschel (2009, Ch. 10).

Notes
1 This chapter provides a – for the purposes of this book – revised version

of Flaschel, Greiner, Logeay and Proaño (2011).
2 See the following analysis.
3 in place of a neoclassical production function, where employment would

be determined by the slightly more general formula w/p = FL(K, Ld) with
no change in the general conclusions of the chapter.

4 This may be explained by significant changes in the adjustment processes
of market economies for these two periods: primarily price adjustment
before 1914 and primarily quantity adjustments after 1945.
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5 ‘Basic’ in the sense of ‘socially acceptable, socially desirable’ rather than
just ‘physical’.

6 Note here that v1, v2 represent the wage shares of the workers employed
in sectors 1,2 and not the wage share of workers of type 1,2.

7 Note that assuming that output per unit of capital, x, depends to a certain
degree on the relative living standard of the low-income workers as variant
of an efficiency wage hypothesis:

x = x(v2 − v∗
2) = x(b(e1 − ē1)), x′ > 0

would make the economy even more vulnerable in its stabilizing potential.
8 Due to our assumption that workers of type 1 are always fully employed

if both labor markets are considered.
9 Due to ṙ = Ṙ/K − K̂r.

10 For more detailed discussions of such an approach, the reader is referred
to Bowles, Gordon and Weisskopf’s (1983) work Beyond the Waste Land
and in particular to their chapter on ‘an economic bill of rights’.

11 This requires the validity of ω1u > aω1 for the admissible employment
cycles of the model.

12 Figures 3.3 and 3.4 are further valid in the aggregate. The fluctuations in
the employment rate of the workers of type 2 are, however, smaller.

13 This is guaranteed if τi = ωiu/ω∗
i e∗

i , i = 1, 2, holds true; those
expressions can be shown to be smaller than 0.05 for reasonable parameter
constellations.

14 This may be seen as an unrealistic specification but a modification where
the funds payments would be pooled and redistributed to all unemployed
according to their respective type (which match much more the European
unemployment benefits systems) would not alter the results.

15 See Flaschel (2009, Ch. 4).
16 See Wörgötter (1986) for the details of such an observation.
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4. Atypical Employment and
Smooth Factor Substitution

In this chapter we argue that the model of a flexicurity economy comes
close to the vision of competitive socialism as envisaged by Schumpeter
when suitably adjusted to modern labor market institutions. We then
present a growth model that contains minimum wages as one important
element of a flexicurity economy where we allow for heterogenous labor
and for real wage rigidities. It is demonstrated that the wage setting
process, in its reference to the reservation wage of the first labor
market, is crucial as regards stability of the economy and we prove
that persistent or explosive oscillations occur for certain parameter
constellations, in particular when the influence of the reservation wage
on wage formation in the first labor market becomes too large. In
addition, we shown that minimum wages can alleviate the negative
consequences of economic downturns and help to stabilize the economy
by always transforming explosive dynamics into persistent business
fluctuations.

4.1 Introduction

Questioning the viability of Eastern state socialism existing at his
time from the viewpoint of immaturity, Schumpeter (1942) developed
a concept of socialism for Western countries in the state of maturity
characterized as a type of competitive socialism. Schumpeter discusses
the question of whether this type of socialism can work, what the
corresponding socialist blueprints should look like and to what extent
they are superior to the capitalist mark II blueprints (of the mega-
corporations) that he conceived as having made obsolescent the
entrepreneurial functioning of his view of capitalism mark I, the
dynamic entrepreneur and the process of creative destruction which
is conducted by this leading form of an economic agent.

93
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Schumpeter answered the question of the workability of his model of
socialism with a definite yes, but viewed from today’s perspective we
would at least question his solution of the coordination problem under
socialism, which by and large is of a static Walrasian type. However,
both capitalism and a competitive form of socialism, are of a very
dynamic type, leading to radically transformed social structures of
accumulation within the range of fifty to sixty years in a wave-like
fashion as, for example, the period after World War II clearly shows.
Therefore, its modeling must be done in a strictly dynamic context
which is not visible in Schumpeter’s (1942) discussion of late capitalism,
socialism and democracy.
However, a form of competitive capitalism that comes close to what
Schumpeter had in mind – when suitably adjusted towards modern
labor market reforms – may be given by the system of flexicurity
capitalism. The word flexicurity is obtained from combining flexibility
with security and refers to an economy characterized by flexibility
on goods markets as well as by social security. The flexicurity model
has attracted much attention in public debates, but there is no clear
consensus on its definition (see Zhou 2007). According to Wilthagen
et al. (2004), flexibility on the labor market implies, among other
things, both external flexibility, that is hiring and firing, as well as
internal flexibility, such as flexible working hours and the possibility of
working overtime and part-time work. As concerns security, essential
characteristics of the flexicurity model are income security, that is
income protection in the event of job loss, and the guarantee of a
minimum wage rate in the low-wage sector and the ability to combine
paid work with other social responsibilities and obligations.
Thus, the central message of Schumpeter’s (1942) work Capitalism,
Socialism and Democracy – that socialism is created out of Western
capitalist economies, and not on the basis of the (now past) Eastern
type of socialism – can be carried over to the current debate on the
possibility of flexicurity capitalism.
In this chapter we intend to contribute to the line of research that tries
to shed light on the question of how the basic ingredients of a flexicurity
economy affect capitalistic economies.1 In our contribution we focus
on the labor market and we first analyze how the wage-setting process
affects the dynamics of a market economy. In a second step we introduce
minimum wages and study their implications on the evolution of wages
and of the employment ratio. To do so we combine the approaches of
Solow (1956) and of Goodwin (1967) which we extend by allowing for
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heterogenous labor and by taking into account real wage rigidities that
give rise to unemployment.
The rest of the chapter is organized as follows. In the next section
we introduce the structure of our economy. Section 4.3 analyzes the
impact of the wage setting process on the dynamics of our model and
Section 4.4 discusses policy implications as regards the wage setting
process as well as implications of introducing minimum wages. Section
4.5 concludes.

4.2 The Model
In this section, we present the structure of our model economy. The
starting point of our model is the contributions by Solow (1956) and
by Goodwin (1967) where we integrate heterogenous labor and real
wage inertia (see also Flaschel and Greiner, 2011).

4.2.1 Factor Substitution, Income, Real Wage Inertia, and a
Low Wage Sector

Our synthesis of the growth models of Solow (1956) and Goodwin
(1967) into a model of the minimum wage variety with a low-
income labor market in addition to the normal one consists of four
basic building blocks: the three factor production function of the
industrial sector, the marginal productivity theory of real wages, and
the dynamics of the real wages of the workers in the first labor market,
describing the degree of labor market rigidity existing with respect to
normal labor in the industrial sector of the economy. With respect to
low wage work we assume that their real wage is a portion of the normal
real wage and that it depends on the employment gap in the first labor
market (in a positive way).
Thus, the growth dynamics of the model consists of the following four
structural equations (plus the usual natural growth assumption for the
labor of the first labor market):

Y = F (K, L1, L2), (4.1)
ω1 = F2(K, L1, L2), ω2 = F3(K, L1, L2), (4.2)
ŵ1 = βwe(e1 − ē1) + p̂ + βww(ω2 − ω̄2), e1 = L1/Lw

1 , (4.3)
ω2 = aω1 + b(e1 − ē1), (4.4)
L̇w

1 = nLw
1 (= nLw

2 ), n = const. (4.5)

The first two equations provide a three-factor production function,
built on standard assumptions, coupled with the conditions for profit
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maximization with respect to its two instantaneously variable inputs,
the labor L1 worked by workers Lw

1 in the first labor market segment
and the work done by part of the workforce Lw

2 that is employed by
firms from the second labor market. We assume that both groups of
workers grow with the natural rate n and that unemployed workers in
the first labor market totally crowd out workers of type 2. Therefore,
there is full employment for workers of type 1, but not necessarily all
in the first labor market, while workers of type 2 get the remaining
jobs for work of type 2 or are unemployed. We do not yet consider
an unemployment benefit system for the idle workers of type 2. The
structure of the labor market is illustrated in Figure 3.2 in the last
chapter.
The third equation is a conventional expectations augmented money-
wage Phillips curve, based on the actual employment of workers of
type 1 working in the first labor market, and based on myopic perfect
foresight concerning price inflation. This latter assumption avoids the
explicit consideration of a price Phillips curve, since we can then reduce
the wage–price dynamics of this model type to a real wage dynamics
ω̂1, ω1 = w1/p, and need not consider nominal effects in the framework
chosen. Note, however, that we have augmented this law of motion for
the real wage by a term that accounts for the deviation of real wages
of workers of type 2, ω2, from its steady state level, ω̄2. This term
expresses the influence of the reservation wage of workers of type 1,
that is the wage they have to accept when they become unemployed in
the first labor market.
Real wages of workers of type 2 are in the first place a fixed proportion of
the real wage in the first labor market, but increase beyond this level if
there is excess employment (according to the natural rate hypothesis) in
the first labor market and they decrease below this level in the opposite
situation.
Aggregate demand is always equal to aggregate supply in the chosen
framework, since all savings are product-oriented and since all profits
are invested (that is Say’s law holds). Therefore, we have that actual
output is supply driven, depending on the level of real wages ω1, ω2 and
on the capital stock K as shown above.

4.2.2 Intensive Form

In the intensive form of the model we have to consider the statically
endogenous variables l1, l2, y, , e1 = l1/lw

1 , ω2 in their interaction with
the two dynamically endogenous variables ω1, lw

1 . We stress that the
indices 1, 2 used here have to be distinguished from the same indices
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used for other relationships that will then denote partial derivatives.

y = F (1, l1, l2) = f(l1, l2), (4.6)
ω1 = f1(l1, l2), ω2 = f2(l1, l2), (4.7)

ω̂1 = βwe

(
l1
lw
1

− ē1

)
+ βww(ω2 − ω̄2), (4.8)

ω2 = aω1 + b

(
l1
lw
1

− ē1

)
, (4.9)

l̂w
1 = n − K̂ = n − ρ(l1, l2), (4.10)

with
ρ(l1, l2) = f(l1, l2) − f1(l1, l2)l1 − f2(l1, l2)l2,

the profit rate of firms.
Equations (4.7) can be solved for l1, l2 giving

l1 = g(ω1, ω2), (4.11)
l2 = h(ω1, ω2), (4.12)

with all partial derivatives of these functions being negative, since we
have:2

f11(l1, l2)f22(l1, l2) − f12(l1, l2)f21(l1, l2) = f11f22 − f2
12 > 0,

and since we get in this case by the implicit function theorem from the
total derivatives dωi = fi1dl1 + fi2dl2, i = 1, 2:3

(
dl1

dl2

)
=

1
f11f22 − f12f21

(
f22 −f12

−f21 f11

)(
dω1

dω1

)
=

1
+

(
− −
− −

)(
dω1

dω1

)
.

Mathematical rearrangement of the equations of the model in intensive
form yields

ω̂1 = βwe

(
l1(ω1, ω2)

lw
1

− ē1

)
+ βww(ω2 − ω̄2), (4.13)

l̂w
1 = n − K̂ = n − ρ(l1(ω1, ω2), l2(ω1, ω2)), (4.14)

with
ω2 = aω1 + b

(
l1(ω1, ω2)

lw
1

− ē1

)
,
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as the equation for the real wage of workers of type 2 now. This latter
equation must again be solved by the implicit function theorem and
then gives as expression for ω2 :

ω2 = ω2(ω1, lw
1 ), with ∂ω2

∂ω1
> 0,

∂ω2
∂lw

1
< 0

for sufficiently low values of the parameter b. This follows from the
following application of the implicit function theorem:

(1 − bl1ω2/lw
1 )dω2 = (a + bl1ω1/lw

1 )dω1 − bl1/(lw
1 )2dlw

1

obtained by totally differentiating the function

H(ω2, ω1, lw
1 ) = aω1 + b

(
l1(ω1, ω2)

lw
1

− ē1

)
− ω2 = 0, i.e.,

we get

∂ω2
∂ω1

=
alw

1 + bl1ω1

lw
1 − bl1ω2

> 0

if b < alw
1 /(−l1ω1) holds true.

4.2.3 The Profit Rate Function

We have already considered the profit rate function ρ in the preceding
section which (since all profits are reinvested and there is no debt
financing) determines the growth rate of the capital stock and, thus,
the law of motion of the labor intensity ratio lw

1 = Lw
1 /K. The profit

function is given by:

ρ(l1, l2) = f(l1, l2) − f1(l1, l2)l1 − f2(l1, l2)l2. (4.15)

We now show that ρ depends positively on the two labor intensity
ratios chosen by profit maximizing firms. For the derivative ρl1 we get,
for example:

ρl1 (l1, l2) =f1(l1, l2) − f1(l1, l2) − f11(l1, l2)l1 − f21(l1, l2)l2
= − f11(l1, l2)l1 − f21(l1, l2)l2.

Making use of the adding up property of production functions which are
homogeneous of degree 1 we can show that this expression is positive
by making use of
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Y = FkK + FL1 L1 + FL2 L2, i.e., FK + f1l1 + f2l2 = y.

This gives

FKL1 + f11l1 + f1 + f21l2 = f1, i.e., FKL1 + f11l1 + f21l2 = 0.

This implies that f11l1 + f21l2 must be negative, since FKL1 is positive
for conventional types of production functions. This shows that profits
depend positively on the profit maximizing choice of the labor intensity
for workers of type 1 and thus, of course, also for the one for workers
of type 2.
Combining these results with the previous proof that these labor
intensities both depend negatively on the real wages of workers of types
1 and 2 gives the result we were looking for, namely:4

ρ(ω1, ω2) =ρ(l1(ω1, ω2), l2(ω1, ω2)) (4.16)
with ρω1 < 0, ρω2 < 0.

4.3 Dynamics

In this section we study the dynamic behavior of the model we
introduced in the last section. First, we derive the laws of motion that
describe our economy.

4.3.1 Laws of Motion

Inserting the static relationships into the two laws of motion gives rise
to the following system of two autonomous differential equations (when
multiplied by ω1, lw

1 in order to replace the growth rate expression by
time derivatives).

ω̂1 =βwe

(
l1(ω1, ω2(ω1, lw

1 ))
lw
1

− ē1

)
+ βww(ω2(ω1, lw

1 ) − ω̄2), (4.17)

l̂w
1 =n − ρ(ω1, ω2(ω1, lw

1 )). (4.18)

The interior steady state the stability of which we investigate in the
remainder of the chapter is constructed as follows:

0 = βwe

(
l1(ω1, ω2(ω1, lw

1 ))
lw
1

− ē1

)
+ βww(ω2(ω1, lw

1 ) − ω̄2), (4.19)

with βww = 0
0 = n − ρ(ω1, ω2(ω1, lw

1 )). (4.20)
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This gives

ē1 = l1(ω1, ω2(ω1, lw
1 ))/lw

1 , (4.21)
n = ρ(ω1, ω2(ω1, lw

1 )). (4.22)

The first equation defines a downward sloping function as long as J11 <
0 holds true, while the second relationship defines an upward sloping
curve; see the signs of the Jacobian shown below. We assume that these
curves intersect which provides us with a unique point (ωo

1 , lwo
1 ) > 0

where both equations are simultaneously fulfilled. On this basis the
wage rate ω̄2 is then given by aωo

1. This triple then provides us with a
steady state solution of the above two laws of motion which is locally
unique, since the determinant of the Jacobian of the above system at
the steady state is positive (as we shall show below).
For the matrix Jo of partial derivatives of this system of differential
equations we get at the steady state the expressions:

Jo = (Jo
ij) =

(
Jo

11 Jo
12

Jo
21 Jo

22

)

=

(
± −
+ −

)
with

Jo
11 =

∂
(

βwe
l1(ω1,ω2(ω1,lw

1 ))
lw
1

+ βwwω2(ω1, lw
1 )
)

∂ω1
ωo

1

Jo
12 =

∂
(

βwe
l1(ω1,ω2(ω1,lw

1 ))
lw
1

+ βwwω2(ω1, lw
1 )
)

∂lw
1

ωo
1

Jo
21 = −∂ρ(ω1, ω2(ω1, lw

1 ))
∂ω1

lwo
1

Jo
22 = −∂ρ(ω1, ω2(ω1, lw

1 ))
∂lw

1
lwo
1

due to what has been shown in the preceding sections.
We consider the following substructure of the matrix Jo obtained by
splitting its first row into two separate expressions:(

βww∂ω2(ω1,lw
1 )

∂ω1
ωo

1
βww∂ω2(ω1,lw

1 )
∂lw

1
ωo

1

−ρ1 − ρ2
∂ω2(ω1,lw

1 )
∂ω1

lwo
1 −ρ2

∂ω2(ω1,lw
1 )

∂lw
1

lwo
1

)
.
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For the determinant of this matrix we get, after removing linear
dependencies from its rows:∣∣∣∣∣ 0 βww∂ω2(ω1,lw

1 )
∂lw

1
ωo

1

−ρ1 0

∣∣∣∣∣ =

∣∣∣∣∣ 0 −
+ 0

∣∣∣∣∣ > 0.

We have isolated the second terms in the first row of the determinant
of Jo and shown that they imply a positive determinant. The full
determinant of Jo is (due to its multilinearity) then obtained by
calculating the value of∣∣∣∣∣∣∣

βwe∂
l1(ω1,ω2(ω1,lw

1 ))
lw
1

∂ω1
ωo

1
βwe∂

l1(ω1,ω2(ω1,lw
1 ))

lw
1

∂lw
1

ωo
1

− ∂ρ(ω1,ω2(ω1,lw
1 ))

∂ω1
lwo
1 − ∂ρ(ω1,ω2(ω1,lw

1 ))
∂lw

1
lwo
1

∣∣∣∣∣∣∣ =

∣∣∣∣∣− −
+ −

∣∣∣∣∣ .
We thus have shown by means of splitting the determinant of Jo into the
sum of two expressions that this determinant is always strictly positive.
Stability can therefore only get lost by way of limit of explosive cycles
through so-called Hopf bifurcations as we will argue in the subsequent
section.

4.3.2 Cyclical Loss of Stability for Strong Reservation Wage
Effects

In this section we characterize the parameter domain where convergence
to the steady state is given and show by means of the parameter βww

when and how this local asymptotic stability gets lost. We find that
weak effects of reservation wages on wage negotiations and also weak
effects of the business cycle on the formation of the low wage income
does guarantee the asymptotic stability of the steady state of the model.
In the next section we discuss the economic implications of this result
in detail. But before we state the outcome in the following proposition.

Theorem 1 Assume (as before) that e1 = l1/lw
1 is a negative function

of both ω1 and lw
1 and the ω2 depends positively on ω1 and negatively

on lw
1 . Then the following holds true:

1. The determinant of the Jacobian matrix of the dynamics at the
steady state is positive for all positive parameter values of the
dynamics.

2. At the parameter value

βH
ww =

ρ2
∂ω2(ω1,lw

1 )
∂lw

1

lwo
1
ωo

1
− βwe∂(l1(ω1,ω2(ω1,lw

1 ))/lw
1 )

∂ω1

∂ω2/∂ω1
> 0
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there occurs a Hopf bifurcation where damped fluctuations are
turned into persistent or explosive cycles when the parameter βww is
passing through this threshold value from below. The interior steady
state of the 2D dynamical system is then in particular no longer
locally asymptotically stable.

Proof: Straightforward on the basis of what has already been shown in
this chapter.
Remark: We have for this bifurcation a value that is – formally seen
– determined by Jo

11 + Jo
22 = 0, i.e., it is determined by a positive

Jo
11, since Jo

22 is negative. The slope of the ω̇1 = 0 isocline (see Figure
4.1) by contrast is given by −Jo

12/Jo
11 and is therefore negative as long

as Jo
11 < 0 holds. Moreover the slope of the l̇w

1 isocline is given by
−Jo

22/Jo
21 and is thus positive. Finally, assuming βww → ∞ still keeps

the determinant of Jo positive, namely the slope of the ω̇1 = 0 isocline
is always larger than the slope of the l̇w

1 isocline. This gives rise –
in the case J11 < 0 – to the following phase plot of the considered
dynamical system shown in Figure 4.1 where the parameters are such
that convergence is assured.5

ω1

l1

w

ω1=0

l =1

w
0

Fig. 4.1: The phase plot of the convergent dynamics in the case J11 < 0

4.4 Policy Issues and Minimum Wage Restrictions

To achieve convergence to the steady state the parameter b should –
as it was assumed in this chapter – be chosen sufficiently small such
that ∂ω2/∂ω1 > 0 holds. This assumption states that the wage rate
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in the second labor market should not depend too strongly on the
employment situation in the first labor market. It also implies that,
otherwise, we would have the situation that the wage spread is not
only increasing in the boom, but that real wages would even move into
opposite directions, that is low income wages would be falling in the
boom. Hence, a positive value for ∂ω2/∂ω1 > 0 does make sense from
an economic point of view.
In order to guarantee stability one should in addition attempt to move
the parameter βwe to higher values and the parameter βww to lower
ones. This means that the growth rate of the real wage should strongly
depend on the employment situation in the first labor market whereas
the wage rate in the second labor market should not affect the evolution
of the wage rate in the first labor market.
It should also be noted that the limit case b = 0 so that ω2 = aω1
and βww = 0 removes unnecessary complications from the considered
dynamics. The situation b = 0 and βww = 0 indeed reduces the
considered dynamics to the case

ω̂1 = βwe

(
l1(ω1, aωo

1)
lw
1

− ē1

)
, (4.23)

l̂w
1 = n − ρ(ω1, aωo

1), i.e., (4.24)

of the conventional Solow model with a real wage rigidity in the first
labor market. This model is much simpler in its structure and dynamics,
since it avoids the complicated feedback structure of the model when
there is a flexible reservation wage spread of workers of type 1 (to which
they respond negatively when it decreases) and when there is downward
pressure on low wage incomes in the case of slack in the economy.
In our view this not only simplifies the working of the economy (where
increasing normal wage flexibility increases its stability6), but also
makes the working of it socially more acceptable, since it does not
degrade low skilled work in the bust, but gives a real wage guarantee
at the low end of the labor markets where wages may be close to still
acceptable minimum wages.
It may be asked, however, why one does not do the same with normal
wage payments, that is with wages that are above the minimum level?
A possible answer here is that real wages in this segment of the labor
market should be flexible from the microeconomic point of view, since
sectoral changes may need flexible real wages for their proper working.
The issue here only is that such a flexibility is not socially acceptable
at the low end of the labor market where one has to protect the
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workforce from physical and mental degradation in order to secure
proper citizenship behavior in a democratic society.
What is actually supporting stable economic growth is not so much the
integration of a second labor market with its complicated interaction
with the first one, but in fact a regulated second labor market and its
positive influence on the working of the first labor market.
We add here that, with a fixed minimum low income real wage ω2,
the strict regime ω2 < ω̄2 is characterized by a steady state situation
where the employment rate of worker of type 1 is higher than in the
unrestricted case. In case of cyclical convergence the economy will only
temporarily stay in the regime where the minimum wage is binding,
since real wages ω2 will sooner or later start to rise again whereby this
regime is left and change into the unrestricted case. Fixed minimum
real wages of low-income workers are therefore at best temporarily a
problem for the economy. But they have the advantage of a better
treatment of the low-income groups which is to be preferred in a
democratic society from the societal point of view.
To be more precise we consider the dynamics of the general model when
ω2 = ω2 holds and where b, βww �= 0, given by

ω̂1 = βwe

(
l1(ω1, ω2)

lw
1

− ē1

)
+ βww(ω2 − ω̄2), (4.25)

l̂w
1 = n − ρ(ω1, ω2). (4.26)

Since ω2 < ω̄2 = aω1o holds, we get for the steady state position
(denoted by a tilde) of this restricted system in comparison to the
steady state of the unrestricted system via the second and then the
first law of motion:7

ω̃1o(ω2) > ω1o with ω̃
′
1o(ω2) < 0, (4.27)

ẽ1o(ω2) > e1o with ẽ
′
1o(ω2) < 0, (4.28)

e2o = l2(ω̃1o, ω2)
αlw

1o

+ ẽ1o − 1
α

, (4.29)

if we define α = Lw
1 /Lw

2 = lw
1 /lw

2 . This gives the result that workers of
type 1 working in the first labor market are better off in the long-run
in this restricted case than in the unrestricted one, and increasingly
so the lower the minimum wage in the second labor market, while the
situation in the second labor market is not so easy to understand.
However, this is the long-run aspect if convergence to this new steady
state is ensured. The latter seems, however, to be an easy to answer
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issue, since the Jacobian at the above steady state is characterized by:(
− −
+ 0

)
.

Yet, in the background of the model, we have the working of the
adjustment rule

ω2 = aω1 + b(e1 − ē1).
Therefore, when the steady state value

ω̃1o(ω2) > ω1o

is approached, this adjustment rule comes into being again and the
economy is switching back to the unrestricted case. The assumed floor
to the real wage in the second segment of the labor market therefore
only serves the temporary purpose to avoid situations where workers
of type two are thrown into misery and does not at all characterize the
working of the economy in the longer run.
Minimum wages for low income workers are therefore in the worst case
a temporary problem for the economy and are definitely superior to
the alternative of their removal from the societal point of view where
social cohesion and full citizen participation in a progressive democratic
society is desirable.

ω1

l1

w

ω1=0

l =1

w
0

ω1
ω1

Fig. 4.2: The phase plot of the locally explosive, but downwards bounded
dynamics (J11 > −J22)

In case the parameters of the model are such that the economy is
characterized by limit cycles, that is by persistent oscillations of the
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wage rate and of the employment share, a fixed minimum low income
real wage rate prevents the wage from falling to its lower turning point.
As in the case of convergence the lower bound is only temporarily
binding before the economy leaves the restricted regime. After a certain
time period the wage rate starts to rise again, leaves the restricted
regime and enters the unrestricted regime. Figure 4.2 illustrates this
case.

4.5 Conclusions

In this chapter we have analyzed an economy with heterogenous labor
and real wage rigidities. We have demonstrated that the wage setting
process is crucial as regards stability of the economy. Hence, we could
show that a small influence of the reservation wage tends to stabilize
the economy, that is the economy converges to the steady state when
the wage rate of the second labor market has only a minor effect on the
growth rate of the wage rate in the first labor market. In addition it
turned out that a small effect of the employment situation in the first
labor market on the wage rate in the second market exerts a stabilizing
effect, too.
In addition, we also demonstrated that the economy may generate
endogenous cycles for a certain parameter constellation. In such
a situation, minimum wages prevent the wage rate from declining
to unacceptably low levels. Thus, they are a remedy against the
degradation of large parts of the workforce in economic downturns.
The same holds when the economy converges to the steady state in the
long-run but with transitory oscillations of the economic variables.
We should like to point out that minimum wages are just one, but
nevertheless important, ingredient of a flexicurity economy. Other
elements that we have not dealt with are an unemployment insurance,
for example, a pension system and the question of how the education
system should be organized. Some of these points have been addressed
in Flaschel and Greiner (2011a) but there is still a lot of work to be done
in order to understand how a flexicurity economy should be designed so
that it can work properly. We think that a flexicurity economy comes
close to that economy Schumpeter had in mind when speaking of a
competitive form of socialism in his book Capitalism, Socialism and
Democracy in 1942.
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Appendix A: Fixed Proportions in Production

We shall show in this appendix that the assumption of a Leontief
technology (the exclusion of smooth factor substitution) significantly
simplifies the analysis of the dynamical system of this chapter, but that
it also removes the additional stabilizing feature that results from the
existence of a production function with smooth factor substitution.
In the case of fixed proportions we have that l1 is a given magnitude
l̄1 and thus get in this case the dynamical system:

ω̂1 = βwe(l̄1/lw
1 − ē1) + βww(ω2(aω1, lw

1 ) − ω̄2)
= (βwe + b + βww)(l̄1/lw

1 − ē1) + βww(aω1 − ω̄2), (A.1)
l̂w
1 = n − ρ(ω1, ω2(aω1, lw

1 )). (A.2)

The interior steady state is here constructed as follows:

0 = (βwe + b + βww)(l̄1/lw
1 − ē1) + βww(aω1 − ω̄2), βww = 0, (A.3)

0 = n − ρ(ω1, ω2(aω1, lw
1 )). (A.4)

This gives

ē1 = l̄1/lw
1 → lwo

1 = l̄1/ē1, (A.5)
n = ρ(ω1, ω2(aω1, lwo

1 )) → ωo
1 . (A.6)

For the matrix Jo of partial derivatives of this system of differential
equations we get at the steady state the expressions:

Jo =

(
∂βwwω2(aω1,lw

1 )
∂ω1

ωo
1

∂(βwe l̄1/lw
1 +βwwω2(aω1,lw

1 ))
∂lw

1
ωo

1

− ∂ρ(ω1,ω2(aω1,lw
1 ))

∂ω1
lwo
1 − ∂ρ(ω1,ω2(aω1,lw

1 ))
∂lw

1
lwo
1

)
=

(
± −
+ −

)
.

We consider the following substructure of the matrix Jo obtained by
splitting its first row into two separate expressions:(

βww∂ω2(aω1,lw
1 )

∂ω1
ωo

1
βww∂ω2(aω1,lw

1 )
∂lw

1
ωo

1

l̄1 − l̄2
∂ω2(aω1,lw

1 )
∂ω1

lwo
1 −l̄1

∂ω2(aω1,lw
1 )

∂lw
1

lwo
1

)
.

For the determinant of this matrix we get after removing linear
dependencies from its rows:∣∣∣∣∣ 0 βww∂ω2(aω1,lw

1 )
∂lw

1
ωo

1

l̄1 0

∣∣∣∣∣ =

∣∣∣∣∣ 0 −
+ 0

∣∣∣∣∣ > 0.
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We have isolated the second terms in the first row of the determinant
of Jo and shown that they imply a positive determinant. The full
determinant of Jo is (due to its multilinearity) then obtained by
calculating the value of∣∣∣∣∣ 0 βwe

∂l̄1/lw
1

∂lw
1

ωo
1

l̄1 − l̄2
∂ω2(aω1,lw

1 )
∂ω1

lwo
1 −l̄1

∂ω2(aω1,lw
1 )

∂lw
1

lwo
1

∣∣∣∣∣ =

∣∣∣∣∣− −
+ −

∣∣∣∣∣ .
We thus have shown by means of splitting the determinant of Jo into the
sum of two expressions that this determinant is always strictly positive.
Stability can therefore only get lost by way of limit of explosive cycles
through so-called Hopf bifurcations.

Proposition A1:
1. The determinant of the Jacobian matrix of the dynamics at the

steady state is positive for all positive parameter values of the
dynamics.

2. At the parameter value

βH
ww =

l̄2
∂ω2(aω1,lw

1 )
∂lw

1

lwo
1
ωo

1

a
> 0

there occurs a Hopf bifurcation where damped fluctuations are
turned into persistent or explosive cycles when the parameter βH

ww is
passing through this threshold value from below. The interior steady
state of the 2D dynamical system is then in particular no longer
locally asymptotically stable.

There is, however, one additional advantage of the presently considered
case which makes it indeed very easy to analyze from the global
perspective. This advantage stems from the fact that in the case of a
fixed proportions technology we have the simple relationship ê1 = −l̂w

1
which allows transforming the dynamics into the following quasi-linear
form:

ω̂1 = (βwe + bβww)(e1 − ē1) + βww(aω1 − ω̄2), (A.7)
ê1 = ȳ − ω1 l̄1 − (aω1 − ω̄2 + b(e1 − ē1))l̄2 − n. (A.8)

This system has been analyzed in detail in Flaschel, Greiner, Logeay
and Proaño (2011) also from the global perspective. Complications of
the case of smooth factor substitution may therefore to a certain degree
be better understood by making use of the limit case of a rigid Leontief
technology.
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Appendix B: The Low Wage Adjustment Process
In this section we consider the adjustment process of the low income
real wage if it is not yet at its equilibrium value as we have assumed it
to be the case in the body of the chapter. In this case there is (for the
assumed sufficiently small values of the parameter b) a simple stable
iteration routine – as shown in Figure B.1 – that will lead the economy
to the assumed equilibrium value of the real wage ω2.

45°

ω2

a + b -( e1ω1 )l( , )ω ω1 2

l1

w

Fig. B.1: The low wage adjustment process

This iteration routine – or updating process for the lower real wage –
is a cyclical one, but it is nevertheless converging and this the stronger
the smaller the value of the parameter b

Notes
1 This chapter is based on Flaschel, P. and A. Greiner (2011), ‘Dual labor

markets and the impact of minimum wages on atypical employment’,
Metroconomica, forthcoming.

2 The critical point is to check whether the determinant f11f22 − (f12)2

is always positive. This holds true because the production function in
extensive form F (K, L, H) is linear-homogenous. Using the Euler theorem
FL1 L1 + FL2 L2 + FKK = F and differentiating both sides with respect
to L1, L2, and K we get a 3-dimensional system of equations in these
three variables with determinant equal to zero. This yields FL1L1 FL2L2 −
FL1L2 FL2L1 > 0. Since the expression in intensive form is just the latter
term multiplied by (1/K)2 the positive sign also holds for that term.
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3 In the case of a Cobb–Douglas production function Y = Kαo Lα1
1 Lα2

2 one
gets the expressions:

l1 =
(

α1
α2
α1

ω1
ω2

ω1

)1/αo

, l2 = α2

α1

ω1

ω2
l1

and on this basis(
f22 −f12

−f21 f11

)
= lα1−1

1 lα2−1
2

(
(α2 − 1)α2l1/l2 −α1α2

−α1α2 (α1 − 1)α1l2/l1

)
and

f11f22 − f12f21 = (lα1−1
1 lα2−1

2 )2α1α2.

4 This result can also be derived by investigating the expression
FK(l1(ω1, ω2), l2(ω1, ω2)).

5 The case of locally unstable dynamics converging to a limit cycle is shown
in the next section.

6 A sufficient increase in the parameter βwe even makes convergence to the
steady state non-cyclical.

7 l1(ω̃1o, ω2)/e1o = l̃w
1o.
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5. Economic Growth with an
Employer of Last Resort: A
Simple Model of Flexicurity
Capitalism

5.1 Introduction

Many European countries experience persistent unemployment in spite
of permanently growing GDPs. An exception is the Nordic welfare
states, which comprise Denmark, Finland, Norway and Sweden. These
countries have been characterized by relatively small unemployment
rates and a high standard of social security. In particular, Denmark has
established social security programmes together with a high flexibility
on factor markets, including the labor market, which has been termed
the flexicurity model. Frictions on the labor market are made acceptable
through a publicly organized labor market where all workers not
employed by the private sector get remuneration and meaningful
occupation from the government so that societies remain socially stable.
Hence, these countries demonstrate that flexibility and security need
not be contradictory but may well be compatible and can also go along
with low unemployment rates.
The flexicurity model has attracted much attention in public debates as
already pointed out in the last chapter. According to Wilthagen et al.
(2004), flexibility on the labor market implies, among other things, both
external flexibility, that is hiring and firing, as well as internal flexibility,
such as flexible working hours and the possibility of working overtime
and part-time work. As concerns security, essential characteristics of
the flexicurity model are income security, that is income protection in
the event of job loss, and the ability to combine paid work with other
social responsibilities and obligations.

113
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In this chapter we intend to present a standard model of economic
growth where the idea of flexicurity is incorporated1. Thus, we assume
that the productive sector of the economy, which is modeled by a
representative firm, maximizes profits taking the wage rate and the
interest rate as given. The firm demands two types of labor: skilled labor
on the first labor market that is supplied by household one and simple
or unskilled labor on the second labor market, supplied by household
two, which receives a lower wage rate. The firm maximizes profits so
that the marginal products of labor equal the wage rates, respectively,
implying that there are no restrictions for the firm as concerns hiring
and firing.
Wages adjust according to demand on the labor markets but the labor
market is not sufficiently flexible to guarantee full employment. The
government acts as an employer of unemployed labor, thus providing
income security for households. In addition, the government pays
transfers to the household supplying simple labor and it finances general
government spending. In order to finance its spending, the government
levies a distortionary income tax rate.
Households in the economy, finally, inelastically supply labor on the
first and on the second labor market, respectively, and they both
save a certain fraction of their income which is subject to income
tax. Households may become unemployed but, if so, are hired by
the government and produce services that raise the utility of the
households. It should be pointed out that households have the right
to be given occupation by the government but also the obligation to
accept the work offered to them.
The rest of the chapter is organized as follows. In the next chapter, we
present the basic structure of our growth model. Section 5.3 analyzes
our model where we first study the model assuming that growth is
exogenous. Section 5.4 presents and analyzes an endogenous growth
model and Section 5.5 concludes and points out possible extensions of
our model.

5.2 A Baseline Flexicurity Model of Economic Growth

Our economy consists of three sectors: a household sector which receives
labor income and income from its saving, a productive sector and the
government. First, we describe the productive sector and the wage
adjustment process.
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5.2.1 The Productive Sector and the Wage Adjustment
Process

The productive sector is represented by one firm which behaves
competitively and which maximizes static profits. Production of the
firm at time t is given by a Cobb–Douglas production function as

Y (t) = AK(t)(1−α)Ld
1(t)β1 Ld

2(t)β2 , (5.1)

where2 Y gives output, K denotes physical capital, (1−α) is the capital
share and A is a technology parameter. Ld

1 denotes labor demand for
skilled labor in the first labor market and Ld

2 gives labor demand for
simple labor in the second labor market. The coefficients β1 ∈ (0, 1) and
β2 ∈ (0, 1) give the elasticity of production with respect to skilled and
with respect to simple labor, respectively. In addition (1−α)+β1+β2 ≤
1 holds. If the latter inequality is strict, the firm makes profits which
we assume are invested in the formation of physical capital.
As concerns the wage rate for simple labor we posit that it is a certain
fraction ε ∈ (0, 1) of the wage rate for skilled labor, denoted by ω. Profit
maximization, then, gives demand for the two types of labor as

Ld
1 = c1 β1 ω−1/(1−β1−β2) K(1−α)/(1−β1−β2) (5.2)

Ld
2 = c1 β2 ω−1/(1−β1−β2) K(1−α)/(1−β1−β2)/ε, (5.3)

with c1 = A1/(1−β1−β2)β
β1/(1−β1−β2)
1 β

β2/(1−β1−β2)
2 ε−β2/(1−β1−β2).

Equations (5.2) and (5.3) yield Ld
1/Ld

2 = ε β1/β2, showing that the
demand for labor in the first labor market relative to demand in the
second labor market is determined by the elasticities of production with
respect to labor in these two markets and by the wage rate in the second
labor market relative to that in the first labor market, ε. The higher the
elasticity of production with respect to skilled labor and the higher the
wage rate in the second labor market relative to the first labor market,
the higher is the demand for skilled labor relative to unskilled labor.
Denoting by r the return to capital, profit maximization yields

r = (1 − α)AK−α(Ld
1)β1(Ld

2)β2 , (5.4)

with Ld
1 and Ld

2 determined by (5.2) and (5.3).
We should like to point out that the use of a Cobb–Douglas production
function implies that the elasticity of substitution between capital and
labor and between the two types of labor is each equal to one. Although
the elasticity of substitution between capital and labor crucially affects
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the speed of convergence (see Turnovsky 2007), the use of a Cobb–
Douglas function seems to be justified because it characterizes the
aggregate economy quite well for many countries. The same holds for
the substitution between the two types of labor in our model, where
the use of a Cobb–Douglas function can serve as a reasonable working
hypothesis.3

The evolution of the wage rate is assumed to follow a simple type of
Phillips curve relationship where the change in the wage rate negatively
depends on the rate of unemployment.4 Thus, we posit that labor
demand on the two labor markets relative to labor supply affects the
dynamics of the wage rate. The growth rate of the wage rate is described
by

ω̇

ω
= βL1

(
Ld

1 − L̄1
L1

)
+ βL2

(
Ld

2 − L̄2
L2

)
, (5.5)

with Li, i = 1, 2, labor supply on the first and second labor market,
respectively, and L̄i, i = 1, 2, the normal levels of employment in the
two markets in the sense that there is no tendency for a change in the
wage rate if labor demand is equal to those values. The parameters
βL1 > 0 and βL2 > 0 determine the speed of adjustment. Since we
allow for substitution between the two types of labor we suppose that
demand on both labor markets influences the wage adjustment process.
We should also point out that there is one good in our economy that
can be either consumed or invested. Consequently all variables are real
including the return to capital and the wage rate so that equation (5.5)
describes the evolution of the real wage rate. Next, we describe the
household sector.

5.2.2 The Household Sector

The household sector is represented by two households that maximize
their discounted streams of utility arising from per-capita consumption,
Ci, i = 1, 2, over an infinite time horizon subject to their budget
constraints, taking factor prices as given. The utility function of both
households is assumed to be logarithmic, U(Ci) = ln Ci, i = 1, 2, and
the households supply labor inelastically. Both households may become
unemployed but, if so, are occupied by the government at the market
wage rate so that there is no income uncertainty. Thus, we intend to
model in a very simple way the security aspect of our flexicurity model,
described in the introduction.
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The maximization problem of the household in the first labor market,
then, can be written as

max
C1

∫ ∞

0
e−ρt (ln C1 + ln Cp) dt, (5.6)

subject to

(1 − τ) (ωL1 + rK1) = K̇1 + δK1 + C1. (5.7)

The parameters ρ > 0, τ ∈ (0, 1) and δ ∈ (0, 1) are the subjective
discount rate, the income tax rate and the depreciation rate of capital,
respectively, and K1 > 0 and C1 > 0 give the capital stock owned by the
household in the first labor market and its level of consumption. The
variable Cp gives public services that are supplied by the government
and produced by that part of the labor force that is hired by the
government. As concerns those services we assume that they have the
character of a purely public good.
To solve this problem we formulate the current-value Hamiltonian
which is written as

H1 = (ln C1 + ln Cp) + γ1((1 − τ) (ωL1 + rK1) − δK1 − C1) (5.8)

The necessary optimality conditions are given by

C−1
1 = γ1, (5.9)
γ̇1 = (ρ + δ)γ1 − γ1(1 − τ) r. (5.10)

If the transversality condition limt→∞ e−ρtK1/C1 = 0 holds, which is
fulfilled for a time path on which capital grows at the same rate as
consumption, the necessary conditions are also sufficient.
The maximization problem of the household in the second labor market
is given by

max
C2

∫ ∞

0
e−ρt (ln C2 + ln Cp) dt, (5.11)

subject to

(1 − τ) (ε ωL2 + rK2) + Tp = K̇2 + δK2 + C2. (5.12)

The capital stock owned by household two is denoted by K2 > 0 and
C2 > 0 is its consumption. The household in the second labor market
also saves but we assume that it disposes of a smaller capital stock than
the household in the first labor market, that is K2 < K1. Further, it
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receives transfer payments from the government, Tp, in addition to its
market income.
Again, we formulate the current-value Hamiltonian which is

H2 = (ln C2+ln Cp)+γ2((1−τ) (ε ωL2 + rK2)+Tp−δK2−C2). (5.13)

The necessary optimality conditions are obtained as

C−1
2 = γ2, (5.14)
γ̇2 = (ρ + δ)γ2 − γ2(1 − τ) r. (5.15)

These conditions are again sufficient if the transversality condition
limt→∞ e−ρtK2/C2 = 0 is fulfilled.
The growth rates of consumption of the households are obtained from
(5.9)–(5.10) and (5.14)–(5.15) as

Ċi

Ci
= −ρ + (1 − τ)r, i = 1, 2. (5.16)

Using C1 + C2 = C, the growth rate of aggregate consumption is given
by

Ċ

C
= Ċ1

C1

C1
C

+ Ċ2
C2

C2
C

= (−ρ + (1 − τ) r)
(

C1
C

+ C2
C

)
, (5.17)

with C1/C + C2/C = 1.

5.2.3 The Government

The government in our economy receives tax revenues from income
taxation it uses for public consumption, G, that neither yields utility
nor raises the productivity of the economy but is only a waste of
resources. Further, the government finances transfer payments and hires
unemployed labor and it runs a balanced budget at any moment in time.
Hence, the budget constraint of the government can be written as

τ(rK + ωL1 + ε ωL2) = G + Tp + ω(L1 − Ld
1) + ε ω(L2 − Ld

2). (5.18)

The left-hand side of (5.18) gives revenues of the government and
the right-hand side gives its spending. The terms ω(L1 − Ld

1) and
ε ω(L2 − Ld

2) give public spending due to employing labor that cannot
find employment in the regular labor markets. That labor is employed
in the production of public services Cp and raises the utility of the

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:31:46AM



A Simple Model of Flexicurity Capitalism 119

households but does not affect the allocation of resources of the
households.
We also should mention that we limit our analysis to the case where
both labor markets are characterized by an excess supply of labor, that
is, Li > Ld

i , i = 1, 2. In principle, one could also imagine situations
where demand exceeds supply of labor. However, for the last decades
this situation has been of less relevance for most countries in the EU
so that we exclude this possibility.
In the next section we analyze our baseline model assuming that growth
is exogenous.

5.3 Analysis of the Model with Exogenous Growth

Given our production function (5.1) it can be realized that there
are decreasing returns to physical capital implying that the marginal
product of capital declines as capital rises. This implies that the baseline
model does not generate ongoing growth unless exogenous parameters
change. To study our model in this case, we first have to derive the
differential equations describing the aggregate economy.
The economy-wide resource constraint is obtained by combining the
budget constraints of the two households, (5.7) and (5.12), with that of
the government, (5.18), and taking into account that profits, possibly
made by the firm, are invested. Doing so, gives the evolution of the
physical capital stock as

K̇ = Y (1 − τ(1 − α)) − C − δK − ω((Ld
1 + ε Ld

2)
−(1 − τ)(L1 + ε L2)) + Tp

(5.19)

where we used G = τ(1−α)Y +ω((Ld
1 + ε Ld

2)− (1− τ)(L1 + ε L2))−Tp

from the budget constraint of the government.
The evolution of aggregate consumption is obtained from (5.17) as

Ċ = C (−(ρ + δ) + (1 − τ) r) , (5.20)

with r determined by (5.4). The differential equation describing the
change of the real wage rate is given by (5.5) as

ω̇ = ω

(
βL1

(
Ld

1 − L̄1
L1

)
+ βL2

(
Ld

2 − L̄2
L2

))
, (5.21)
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with Ld
1 and Ld

2 from (5.2) and (5.3).
A rest point of the differential equations (5.19)–(5.21) yields a steady
state for the exogenous growth model. Proposition 1 gives results as to
the existence and stability of our exogenous growth model.

Proposition 1: There exists a unique steady state for the system
described by equations (5.19)–(5.21). A sufficient but not necessary
condition for the Jacobian matrix at the steady state to have exactly
two negative real eigenvalues or two eigenvalues with negative real parts
is δ = 0.

Proof: See appendix.
Proposition 1 demonstrates that the exogenous growth model is
characterized by global determinacy.5 From an economic point of view
global determinacy implies that economies converge to the same steady
state in the long-run, independent of initial conditions.
The transitional growth paths of the variables, however, can be different
showing that the model is locally indeterminate. Thus, two economies
endowed with the same initial physical capital stocks, and the same
fiscal parameters, may be characterized by different transitional growth
rates of capital and consumption, depending on the initial choice of
the level of consumption, C(0), and on the initial wage rate, ω(0).
For example, an economy with an initially lower wage rate has a
higher marginal product of capital and, consequently, higher transitory
growth rates of consumption. From a technical point of view, local
indeterminacy is given if the number of negative eigenvalues, or negative
real parts of the eigenvalues, is larger than the number of variables that
cannot be set at time t = 0 but must be taken as given, in our model
the physical capital stock. That holds typically for state variables in
optimal control problems.
We should also point out that the condition δ = 0 is sufficient but
not necessary for two negative real eigenvalues or two eigenvalues
with negative real parts. This means that the Jacobian matrix is
likely to have two negative real eigenvalues also for a strictly positive
depreciation rate as the proof in the appendix suggests. Below we
present a numerical example in order to illustrate our analytical model.
Another aspect in exogenous growth models is the question of whether
private steady state consumption attains its maximum value implied by
the golden rule capital stock (see for example Blanchard and Fischer
1989, ch. 2). Since the answer to this question is needed in order to
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determine the effect of variations in the income tax rate we state the
result as a lemma. Lemma 1 shows that in our model consumption at
the steady state is always below the maximum value, as in the standard
neoclassical growth model of this type with full employment.

Lemma 1 The steady state capital stock in the model with unemploy-
ment is smaller than the golden rule steady state capital stock.

Proof: See appendix.
Since the government plays an important and active role in our
economy, we will next analyze the effects of fiscal policy. The effects
of varying public transfers to the household in the second labor market
and the effects of a change in the income tax rate are given in
proposition 2.

Proposition 2: A rise in public transfer payments leaves the aggregate
steady state capital stock unchanged and raises the steady state level of
private consumption. An increase in the tax rate reduces both the steady
state capital stock and the steady state level of private consumption.

Proof: See appendix.
The first part of proposition 2 shows that higher transfers to the
household in the second labor market raises private consumption at
the steady state. The economic reason for this outcome is that a rise
in public transfers implies less public spending because the government
has to stick to its budget constraint. Less public spending goes along
with higher private consumption, given a fixed capital stock. The
physical capital stock at the steady state is not affected by variations
in public transfer payments since neither public transfers nor public
consumption affect production possibilities.
The second part of proposition 2 demonstrates that raising the
distortionary income tax rate reduces both private consumption
at the steady state and the steady state private capital stock.
Private consumption declines because a higher tax rate raises public
consumption and reduces physical capital. The physical capital stock
at the steady state declines because the after tax return to capital is
reduced as the income tax rate increases. Since the after tax return
to capital equals the exogenously give rate of time preference plus the
depreciation rate at the steady state, a higher tax rate implies that the
return to capital before taxation must rise which can be only achieved
by a reduction of the capital stock.
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Proposition 2 suggests that the government can raise capital and
consumption and, thus, welfare by reducing the income tax rate. But it
must be stated that there exists a lower value for the income tax rate
which is obtained from the government budget constraint when we set
G = Tp = 0. The minimum rate of income taxation, τmin, is obtained
as

τmin = ω(L1 − Ld
1) + ε ω(L2 − Ld

2)
rK + ωL1 + εωL2

. (5.22)

Equation (5.22) states that the value below which the income tax rate
cannot fall equals payments for unemployed labor relative to potential
national income. Intuitively, this is plausible because in our growth
model with unemployment the government must finance the payments
for unemployed work.
Before we analyze our growth model with endogenous growth we
present a numerical example in order to illustrate our exogenous growth
model. In the example we set the parameters of the production function
as follows, A = 0.5, (1 − α) = 0.3, β1 = 0.35, and β2 = 0.2. These
values imply that the capital share equals 30 percent and the total
labor share is 55 percent, which are realistic values. The depreciation
rate of capital is set to 7.5 percent, δ = 0.075, and the rate of time
preference is 5 percent, ρ = 0.05. Households in the second labor market
are assumed to earn 75 percent of the wage rate of households in the
first labor market, ε = 0.75, and the income tax rate is τ = 0.25 and
transfers are set to Tp = 0.05. The coefficients determining the speed of
adjustment are set to 2 percent each, βL1 = βL2 = 0.02. The remaining
parameters of the wage adjustment function are L̄1 = 1.7, L̄2 = 1.75
and L1 = L2 = 2.

With these parameter values the steady state values6 for capital,
consumption and for the wage rate are given by {K�, C�, ω�} =
{1.35, 0.58, 0.13}. The eigenvalues of the Jacobian matrix are λ1 =
−0.537, λ2 = 0.215 and λ3 = −0.187. When we increase the
depreciation rate δ, two eigenvalues become complex conjugate with
negative real parts for about δ > 0.2, implying that for very high
depreciation rates the economy is characterized by transitory cycles
until it reaches the steady state.
In the next section, we study our growth model with endogenous
growth.
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5.4 The Model with Endogenous Growth

In order to generate sustained growth endogenously the economy must
be characterized by constant returns to capital as the stock of physical
capital grows over time. One possibility to achieve that is to assume
that capital is associated with positive externalities as in the seminal
paper by Romer (1986). Since one of the main stylized facts in economic
growth is the observation of ongoing per-capita growth without a
tendency for declining growth rates, it seems indeed important to
construct models that replicate that fact. This holds all the more
because theoretical models are to replicate stylized facts.
Assuming that physical capital is associated with positive externalities,
the production function of the representative firm can be written as

Y = AK(1−α)K̄α(Ld
1)β1 (Ld

2)β2 , (5.23)

where K̄ denotes the economy-wide capital stock the firm takes as given
in solving its optimization problem.
Profit maximization now gives demand for labor as

Ld
1 = c1 β1 ω−1/(1−β1−β2) K1/(1−β1−β2), (5.24)

Ld
2 = c1 β2 ω−1/(1−β1−β2) K1/(1−β1−β2)/ε, (5.25)

where we used that in equilibrium K̄ = K must hold. Maximizing with
respect to capital yields the return to capital as,

r = (1 − α)A(Ld
1)β1(Ld

2)β2 , (5.26)

with Ld
1 and Ld

2 determined by (5.24) and (5.25).
Equation (5.26) shows that the return to capital does not decline but is
a constant if the wage rate grows at the same rate as physical capital.
A constant return to capital implies that the incentive to invest does
not diminish as capital grows and can generate sustained per-capita
growth in the long-run. It can also be realized that the return to capital
is the larger the smaller the wage rate because labor demand negatively
depends on the wage rate whereas a higher labor input raises the return
to capital.
The household behavior is equivalent to the one of the last section
so that the evolution of aggregate consumption is again described by
equation (5.20). The government is also modeled as in the last section
as well as the wage adjustment process. Thus, our economy is now
described by the following equations,
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K̇ =Y (1 − τ(1 − α)) − C − δK − ω((Ld
1 + ε Ld

2)
− (1 − τ)(L1 + ε L2)) + Tp, (5.27)

Ċ =C (−(ρ + δ) + (1 − τ) r) , (5.28)

ω̇ =ω

(
βL1

(
Ld

1 − L̄1
L1

)
+ βL2

(
Ld

2 − L̄2
L2

))
, (5.29)

where we used G = τ(1−α)Y +ω((Ld
1 + ε Ld

2)− (1− τ)(L1 + ε L2))−Tp

from the budget constraint of the government and with Ld
1 and Ld

2 given
by (5.24) and (5.25). The return to capital is obtained from (5.26) and
production is described by (5.23), with K̄ = K.
In case of endogenous growth the left-hand side of equations (5.27)–
(5.29) is strictly positive. Hence, in order to be able to analyze our
economy we define the new variables x = C/K and y = ω/K. This leads
to a new two-dimensional differential equation system. Using equations
(5.24) and (5.25) this system can be written as,

ẋ =x
(

c − ρ − tp − y(1 − τ)(L1 + ε L2)+

y(−β1−β2)/(1−β1−β2)c1(β1 + β2 − α)
)

(5.30)

ẏ =y
(

c + δ − y(1 − τ)(L1 + ε L2)+

y−1/(1−β1−β2) ((β1βL1/L1) + (β2βL2/(ε L2)))
)

+

y
(

y(−β1−β2)/(1−β1−β2)c1(β1 + β2 − (1 − τ(1 − α))) − tp

)
, (5.31)

with tp = TP /K public transfers to the household in the second labor
market relative to the capital stock. A rest point of (5.30)–(5.31) where
ẋ = ẏ = 0 holds7 gives a balanced growth path (BGP) where all
variables grow the same constant growth rate. Proposition 3 gives
results as concerns existence and stability of a BGP for our model
economy with endogenous growth.

Proposition 3: Assume that the time preference of the household
sector and the depreciation rate are sufficiently small. Then, for ρ+δ <
(βL1L̄1/L1) + (βL2L̄2/L2) there exists a unique balanced growth path
with positive growth which is a saddle point. For ρ + δ > (βL1L̄1/L1) +
(βL2L̄2/L2) there exists no balanced growth path or there exist two
balanced growth paths. The balanced growth path yielding the higher
growth rate is a saddle point, the balanced growth giving the lower
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growth rate has two positive eigenvalues or two eigenvalues with positive
real parts.

Proof: See appendix.
Before we discuss this proposition we point out that the requirement
that the rate of time preference and the depreciation rate must not be
too large for a BGP with a strictly positive growth rate to exist can
be seen from (5.28). This is not a strict assumption. It just states that
the after-tax return to capital must be sufficiently large so that growth
does not come to a standstill.
Proposition 3 demonstrates that there exists a unique BGP or possibly
two BGPs. From an economic point of view a unique BGP emerges if
the speed of adjustment of the wage rate, determined by the parameters
βL1 and βL2, are relatively large. With a unique BGP the economy is
globally determinate and locally indeterminate, meaning that the long-
run growth rate is the same for different countries but with identical
initial capital stocks, the growth rates on the transition path, however,
can differ depending on the value of initial consumption and on the
initial wage rate the economies choose at the starting point t = 0.

For relatively small adjustment speeds we can observe possibly two
BGPs. Then, our model is characterized by global indeterminacy
implying that the initial choices of consumption and of the wage rate
cannot only determine the transitional growth rates but also the long-
run balanced growth rate. In this case, the BGP yielding the higher
growth rate is again locally indeterminate while the BGP giving the
lower growth rate is locally determinate. The latter means that there
exists a unique value for initial consumption and a unique value for the
initial wage rate such that the economy grows at the lower balanced
growth rate. In that case, there are no transitional dynamics because
the economy instantaneously jumps on the BGP. We should also like
to mention that in case of two BGPs, one BGP may yield a positive
growth rate while the other BGP can be associated with a negative
growth rate.
In order to illustrate the possibility of two BGPs mentioned in
proposition 3 we now resort to a numerical example. The structural
parameters of the production function are the same as in the last
section, that is we set A = 0.5, (1 − α) = 0.3, β1 = 0.35, and
β2 = 0.2. The depreciation rate of capital is δ = 0.075 and the
rate of time preference is ρ = 0.05. Households in the second labor
market are again assumed to earn 75 percent of the wage rate of
households in the first labor market, ε = 0.75, and the income tax rate is
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τ = 0.25. Public transfers relative to capital are set to tp = 0.03 and the
coefficients determining the speed of adjustment are now βL1 = 0.075
and βL2 = 0.045. The remaining parameters of the wage adjustment
function are L̄1 = 1.14, L̄2 = 1.75 and L1 = 3 and L2 = 4. With these
parameters we get two BGPs. The first yields a balanced growth rate
of 5.5 percent and is saddle point stable with the eigenvalues given by
λ4 = 0.124 and λ5 = −0.044. The balanced growth rate on the second
BGP is 3.7 percent and the eigenvalues are λ6,7 = 0.049 ± 0.054

√−1,
demonstrating that this BGP is unstable.
In the following we analyze the effect of varying some parameters as
concerns the balanced growth rate. The discussion following proposition
3 has demonstrated that the size of the speed of adjustment of the
wage rate may be crucial as to whether there exists a unique BGP or
possibly two BGPs, given other parameters. Therefore, we next study
the effects of the speed of adjustment as concerns the balanced growth.
Proposition 4 gives the result of that analysis.

Proposition 4: If there is a unique BGP, a higher adjustment speed
βLi, i = 1, 2, implies a higher balanced growth rate if and only if Ld

i <
L̄i, i = 1, 2, holds.
If there are two BGPs, a higher adjustment speed βLi, i = 1, 2, implies
a higher balanced growth rate at the BGP associated with the larger
growth rate and goes along with a lower growth rate at the BGP with
the smaller growth rate if and only if Ld

i < L̄i, i = 1, 2.

Proof: See appendix.
This proposition shows that in case of a unique BGP, a higher
adjustment speed leads to a higher (lower) long-run growth rate if
labor demand is smaller (larger) than the normal level of labor input,
defined as that value where there is no pressure for a change in the
wage rate. The economic mechanism is obvious. If labor demand is
below (above) the normal level, an increase in the speed of adjustment
implies that the differential between labor demand and the normal
level of labor becomes a larger weight in the wage equation. Since the
differential is negative (positive), this reduces (raises) the growth rate
of the wage rate. As a consequence, the wage rate relative to capital
declines (increases) which raises (reduces) the demand for labor and,
thus, the return to capital. Therefore, the long-run balanced growth
rate increases. It should also be mentioned that on a BGP with a
positive growth rate, labor demand can exceed the normal level of labor

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:31:46AM



A Simple Model of Flexicurity Capitalism 127

only on one of the two markets but not on both markets simultaneously.
Otherwise, the growth rate of the wage rate would be negative.
If there are two BGPs, the mechanism as to the BGP with the higher
growth rate is the same as the one in case of a unique BGP. As concerns
the effect for the BGP with the lower growth rate, it is just reverse.
In order to illustrate the mechanism behind it we assume that labor,
say on the first labor market, is below its normal level and we consider
the effect of an increase in the adjustment speed on that labor market.
Then, a higher adjustment speed reduces the growth rate of the wage
rate. Consequently, the wage rate relative to capital declines and raises
the demand for labor. The higher demand for labor, in a second step,
raises the growth rate of the wage rate. The higher labor demand also
raises the growth rate of capital. However, this increase is smaller than
that of the wage rate so that the wage rate relative to capital rises. The
rise in the wage rate relative to capital exceeds the initial decrease, so
that the economy ends up with a larger wage rate relative to capital,
leading to a decline in the return to investment and, therefore, in the
balanced growth rate.8

As in the last section, we want to analyze how fiscal policy affects the
economy in the long-run. Proposition 5 summarizes the growth effects
of varying public transfers to the household in the second labor market
and of variations in the income tax rate.

Proposition 5: Variations in public transfers do not affect the
balanced growth rate. An increase in the income tax rate leads to a
lower balanced growth rate in case of a unique BGP.
If there are two BGPs, a rise in the income tax rate reduces the balanced
growth rate at the BGP with the higher growth rate but may increase
or reduce the growth rate at the BGP with the lower growth rate.

Proof: See appendix.
The interpretation of that proposition is as follows. Since transfer
payments do not affect the allocation of resources on the balanced
growth path they have no effect on the investment share and on the
long-run growth rate. Hence, a higher transfer share only raises the
income of the household in the second labor market but, since it is
lump-sum, it does not lead to a reallocation of resources leaving the
growth rate unchanged. It should also be recalled that a rise in public
transfers implies a reduction in government consumption.
In case of a unique BGP, the income tax rate negatively affects the
balanced growth rate because a higher tax rate reduces the return to
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capital. Therefore, economic agents shift resources from investment to
consumption when the income tax rate is increased, leading to a lower
investment share and lower growth. The same mechanism holds for the
BGP associated with the higher growth rate, in case of two BGPs.
If there are two BGPs, the growth rate at the BGP with the smaller
growth rate may decline or rise as the income tax rate is increased.
The economic mechanism behind this result is as follows. First, from
equation (5.28) we see that there is always a negative direct effect of
the income tax rate on the balanced growth rate. On the other hand,
a higher income tax rate reduces the growth rate of the capital stock
while it does not affect the growth rate of the wage rate directly. That
effect raises the wage rate relative to capital and reduces the demand for
labor. This decline in the demand for labor, then, reduces the growth
rate of the wage rate so that the economy ends up with a lower wage
rate relative to capital.9 This lower wage rate relative to capital exceeds
the initial increase in the wage to capital ratio and raises the marginal
product of capital. This indirect positive growth effect can dominate
the negative direct growth effect of a higher income tax rate, implying
that a higher tax rate can raise the balanced growth rate.
In our numerical example, presented above, the balanced growth rate
monotonically declines with a higher income tax rate at the BGP
with the larger growth rate while it monotonically rises at the BGP
associated with the lower growth rate. This process can be observed
for income tax rates up to τ ≈ 0.2505. For income tax rates larger
than that value, there does not exist a BGP any longer with the other
parameter values as given above.

5.5 Conclusion

In this chapter we have presented and analyzed a standard model
of economic growth with unemployment. There are no restrictions
on labor markets as concerns hiring and firing but unemployment is
made socially acceptable through the government employing idle labor,
thus providing the household sector with income security. Thereby,
we intended to model in a simple growth framework the flexicurity
capitalism of Scandinavian countries.
We could demonstrate that there exists a unique steady state for the
exogenous growth model which is stable. As concerns the model with
endogenous growth we have shown that it is characterized by a unique
balanced growth path which is saddle point stable or possibly by two

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:31:46AM



A Simple Model of Flexicurity Capitalism 129

balanced growth paths where one is again saddle point stable while the
other is unstable. In addition we have shown that the government may
essentially affect the long-run outcome in both the exogenous growth
model as well as in the model with endogenous growth.
To conclude, we should like to point out that our model is, as far as
we know, a first framework that integrates the idea of flexicurity in
a formal model of economic growth. Hence, our approach is a very
basic one that could be reasonably extended in several directions. One
possibility could be to allow for human capital allocation by one type of
household which would endogenize the difference in the types of labor.
Another reasonable and realistic extension would be to assume that the
government only guarantees a certain percentage of the market income
for unemployed. These topics, however, are left for future research.

Appendix

Proof of Proposition 1

To prove this proposition we note that ω̇ = 0 gives

ω−1/(1−β1−β2) = (c2/c1)K−(1−α)/(1−β1−β2),

with
c2 = (L̄1βL1/L1) + (L̄2βL2/L2)

(β1βL1/L1) + (β2βL2/(ε L2))
.

Using this gives labor demand at the steady state as Ld
1 = c2β1 and

Ld
2 = c2β2/ε. Inserting these values in Ċ yields

Ċ = C
(−(ρ + δ) + (1 − τ)(1 − α)K−α(c2β1)β1(c2β2/ε)β2

)
.

It is immediately seen that there exists a unique K that solves
Ċ = 0 (we neglect the economically meaningless possibility C = 0).
Consumption at the steady state, then, is obtained from K̇ = 0.
To analyze stability we compute the Jacobian matrix which is given by

J1 =

⎡⎢⎣∂K̇/∂K −1 ∂K̇/∂ω

∂Ċ/∂K 0 ∂Ċ/∂ω

∂ω̇/∂K 0 ∂ω̇/∂ω

⎤⎥⎦ .

The determinant of that matrix is computed as

det J1 = −(∂Ċ/∂ω)(∂ω̇/∂K) + (∂Ċ/∂K)(∂ω̇/∂ω).
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It is easy to see that ∂Ċ/∂ω < 0, ∂ω̇/∂K > 0, ∂Ċ/∂K ≤ 0 and
∂ω̇/∂ω < 0 hold so that det J1 > 0.

Defining the constant W as

W =

∣∣∣∣∣∂K̇/∂K ∂K̇/∂ω

∂ω̇/∂K ∂ω̇/∂ω

∣∣∣∣∣+

∣∣∣∣∣0 ∂Ċ/∂ω

0 ∂ω̇/∂ω

∣∣∣∣∣+

∣∣∣∣∣∂K̇/∂K −1
∂Ċ/∂K 0

∣∣∣∣∣
a characterization of the eigenvalues can be given. For det J1 > 0 and
W < 0, there are two negative real eigenvalues or two eigenvalues with
negative real parts (see Wirl 1997).
The second term of W is equal to zero and the third term is given by
∂Ċ/∂K ≤ 0. To obtain the first term of W we compute the derivatives
as

∂K̇

∂K
=
(

1 − α

1 − β1 − β2

)
K−1+(1−α)/(1−β1−β2)ω(−β1−β2)/(1−β1−β2)c1 ·

(1 − τ(1 − α) − β1 − β2) − δ,

∂K̇

∂ω
=
( −β1 − β2

1 − β1 − β2

)
ω−1/(1−β1−β2)K(1−α)/(1−β1−β2)c1 ·

(1 − τ(1 − α) − β1 − β2) + (1 − τ)(L1 + ε L2),

∂ω̇

∂K
=
(

1 − α

1 − β1 − β2

)
K−1+(1−α)/(1−β1−β2)ω(−β1−β2)/(1−β1−β2)c1 ·

((β1βL1/L1) + (β2βL2/(ε L2))) ,

∂ω̇

∂ω
=
( −1

1 − β1 − β2

)
K(1−α)/(1−β1−β2)ω−1−1/(1−β1−β2)c1 ·

((β1βL1/L1) + (β2βL2/(ε L2))) .

After some calculations we get with these derivatives

0 >=
<

∂K̇

∂K

∂ω̇

∂ω
− ∂K̇

∂ω

∂ω̇

∂K
↔

0 >=
<

(−1)K(1−α)/(1−β1−β2)ω−1/(1−β1−β2) ·
(1 − α)(1 − τ(1 − α) − β1 − β2) + δK +
(−1)(1 − α)(1 − τ)ω(L1 + ε L2).

For δ = 0 we always have W < 0. But even for δ > 0 it is very likely that
W is negative. In all our numerical examples the Jacobian either had
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two negative eigenvalues or two eigenvalues with negative real parts. In
particular, we could not find parameter constellations such that W > 0
so that a Hopf bifurcation cannot occur. �

Proof of Lemma 1

Public spending at the steady state can be written as

G� = τ(1 − α)Y + τωLd
1 + τε ωLd

2 − ω(1 − τ) ·(
(L1 − Ld

1) + ε(L2 − Ld
2)
)− Tp

= τ(Y − π) − Y c−β1−β2
1 cβ1+β2−1

2 (1 − τ) ·(
(L1 − Ld

1) + ε(L2 − Ld
2)
)− Tp

where we used that in steady state Y = c1K(1−α) and ω =
(c1/c2)1−β1−β2 K(1−α) (from the proof of proposition 1). This gives
steady state consumption as (from K̇ = 0),

C� = Y (1 − τ) − δK� + τπ + Y c−β1−β2
1 cβ1+β2−1

2 (1 − τ) ·(
(L1 − Ld

1) + ε(L2 − Ld
2)
)

+ Tp

with Ld
1 = c2β1 and Ld

1 = c2β2/ε at the steady state (from the proof of
proposition 1). The golden rule capital stock is given for ∂C/∂K = 0
at K̇ = 0 which is equivalent to

δ(
1 + c−β1−β2

1 cβ1+β2−1
2 (1 − τ)

(
(L1 − Ld

1) + ε(L2 − Ld
2)
))

= (1 − τ) ∂Y

∂K
(A.1)

with L1 > Ld
1 and L2 > Ld

2.

At the steady state we have Ċ = 0 which implies

δ + ρ = (1 − τ) ∂Y

∂K
. (A.2)

For the steady state capital stock to be smaller than the golden rule
capital stock, the left-hand side in (A.1) must be smaller than the left-
hand side in (A.2). Subtracting the left-hand side of (A.2) from the
left-hand side in (A.1) gives
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−(δ + ρ)c−β1−β2
1 cβ1+β2−1

2 (1 − τ)
(
(L1 − Ld

1) + ε(L2 − Ld
2)
)− ρ(

1 + c−β1−β2
1 cβ1+β2−1

2 (1 − τ)
(
(L1 − Ld

1) + ε(L2 − Ld
2)
)) < 0.

This shows that the left-hand side in (A.1) is smaller than the left-hand
side in (A.2) implying that the steady state capital stock is smaller than
the golden rule capital stock in our model with unemployment. �

Proof of Proposition 2

To prove proposition 2 we note from the proof of proposition 1 that
the steady state value K� is that value of K which satisfies

Ċ/C = 0 = −(ρ + δ) + (1 − τ)(1 − α)K−α(c2β1)β1 (c2β2/ε)β2.

This shows that variations in transfer payments do not affect the steady
state capital stock and that higher values of τ reduce the steady state
capital stock.
Public spending in steady state is given by

G� = Y
(

τ(1 − α) + (β1 + β2)(c2/c1)β1+β2−

c−β1−β2
1 c1−β1−β2

2 (1 − τ)(L1 + ε L2)
)

− Tp.

Using that steady state production can be written as Y = c1K(1−α),
steady state consumption is obtained as

C� = Tp − δK� + c1(K�)(1−α)(
1 − τ(1 − α) − (β1 + β2)(c2/c1)β1+β2+

c−β1−β2
1 c1−β1−β2

2 (1 − τ)(L1 + ε L2)
)

.

Since variations in Tp do not affect the steady state capital stock, it is
immediately seen from this expression that a rise in Tp raises steady
state consumption.
The effect of an increase in τ is calculated as

∂C�

∂τ
= −c1(K�)(1−α)

(
1 − α + c−β1−β2

1 c1−β1−β2
2 (L1 + ε L2)

)
+ ∂C�

∂K�

∂K�

∂τ
.

Since the steady state capital stock is below its golden rule value,
∂C�/∂K� > 0 holds, showing that a rise in τ reduces C�. �
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Proof of Proposition 3

Setting ẋ/x = 0 gives

x =ρ + αc1y(−β1−β2)/(1−β1−β2) + tp + y(1 − τ)(L1 + ε L2)

− y(−β1−β2)/(1−β1−β2)c1(β1 + β2).

Inserting that term in ẏ leads to

q ≡ ρ + δ − (
(βL1L̄1/L1) + (βL2L̄2/L2)

)−
y(−β1−β2)/(1−β1−β2)c1(1 − α)(1 − τ) +
y−1/(1−β1−β2)c1 ((β1βL1/L1) + (β2βL2/(ε L2))) .

A solution y� such that q(·) = 0 gives a BGP. It is easily seen that the
following holds,

lim
y→0

q(·) = +∞, lim
y→∞ q(·) = ρ + δ − (

(βL1L̄1/L1) + (βL2L̄2/L2)
)

.

The first and the second derivative of q(·) with respect to y are

∂q

∂y
= −1

1 − β1 − β2
y−1−1/(1−β1−β2)c1 ((β1βL1/L1) + (β2βL2/(ε L2)))

+
β1 + β2

1 − β1 − β2
y−1+(−β1−β2)/(1−β1−β2)c1(1 − α)(1 − τ).

∂q2

(∂y)2 = 2 − β1 − β2
(1 − β1 − β2)2 y−2−1/(1−β1−β2)c1 ((β1βL1/L1)+

(β2βL2/(ε L2))) +
−β1 − β2

(1 − β1 − β2)2 y−1−1/(1−β1−β2)c1(1 − α)(1 − τ).

Therefore, in case of ρ + δ − (
(βL1L̄1/L1) + (βL2L̄2/L2)

)
< 0 the

function q(·) starts from +∞ for y = 0 declines with rising y,
intersects the horizontal axis then rises and has a unique turning
point at yT where ∂q2/(∂y)2 = 0 and converges to ρ + δ −(
(βL1L̄1/L1) + (βL2L̄2/L2)

)
< 0 for y → ∞. Note that q(·) can

intersect the horizontal axis only once. This holds because otherwise
more than one turning points would have to exist which is not possible.
In case of ρ + δ − (

(βL1L̄1/L1) + (βL2L̄2/L2)
)

> 0 the function q(·)
starts from +∞ for y = 0 declines with rising y, intersects the horizontal
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axis from above then rises, intersects the horizontal axis from below
and converges to ρ + δ − (

(βL1L̄1/L1) + (βL2L̄2/L2)
)

> 0 for y → ∞.
Note that q(·) can intersect the horizontal axis only two times because
otherwise more than one turning point would have to exist which is not
possible. But it must be pointed out that it is also possible that the
function q(·) has no intersection point with the horizontal axis. In that
case no BGP exists.
To prove stability we compute the Jacobian J2 at the BGP as,

J2 =

[
x x

(
∂(Ċ/C)/∂y − ∂(K̇/K)/∂y

)
y y

(
∂(ω̇/ω)/∂y − ∂(K̇/K)/∂y

) ] .

The determinant can easily be calculated as

det J2 = x y
(
∂(ω̇/ω)/∂y − ∂(Ċ/C)/∂y

)
,

and it is immediately seen that the sign of det J2 is equivalent to the
sign of ∂q(·)/∂y. If there is a unique BGP, ∂q(·)/∂y < 0 holds so that
the BGP is saddle point stable because det J2 < 0 is necessary and
sufficient for saddle point stability.
If there are two BGPs, ∂q(·)/∂y < 0 holds at the first intersection
point that yields the lower value of y� and, consequently, the higher
growth rate, so that this BGP is saddle point stable, too. At the second
intersection point q(·) intersects the horizontal axis from below so that
∂q(·)/∂y > 0, showing that this BGP cannot be a saddle point. To
show that this BGP is unstable we compute the trace of the Jacobian,
tr J2. The trace is given by

trJ2 = ∂ẏ

∂y
+ x = ∂q

∂y
+ ρ + tp + αc1y(−β1−β2)/(1−β1−β2)−

β1 + β2
1 − β1 − β2

y(−β1−β2)/(1−β1−β2)c1(1 − α),

with x from ẋ/x = 0. Since ∂q(·)/∂y > 0, a sufficient condition for
tr J2 > 0 to hold is, α − (1 − α)(β1 + β2)/(1 − β1 − β2) ≥ 0. Because of
constant or decreasing returns to scale we have (1 − α) + β1 + β2 ≤ 1
so that the latter inequality is always fulfilled. �

Proof of Proposition 4 and of Proposition 5

To prove proposition 4 we compute ∂y/∂βLi, i = 1, 2, by implicit
differentiation from q(·) = 0, with q(·) defined in the proof of
proposition 3. This gives

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:31:46AM



A Simple Model of Flexicurity Capitalism 135

∂y

∂βLi
= − (Ld

i − L̄i)/Li

∂q/∂y
, i = 1, 2,

where we used that Ld
i , i = 1, 2, is given by (5.24) and (5.25),

respectively. If the BGP is unique, we have ∂q/∂y < 0, if there are two
BGPs, ∂q/∂y < (>) 0 holds at the BGP giving the higher (smaller)
growth rate. Noting that the balanced growth rate, given by (5.28), is
a negative function of y proposition 4 is proven.
To prove proposition 5 we note that ∂q/∂tp = 0, showing the first part.
For the second part we compute ∂y/∂τ as

∂y

∂τ
= −c1(1 − α)y(−β1−β2)/(1−β1−β2)

∂q/∂y
.

Again, with a unique BGP we have ∂q/∂y < 0, if there are two BGPs,
∂q/∂y < (>) 0 holds at the BGP giving the higher (smaller) growth
rate. Since the balanced growth rate (5.28) negatively depends on τ
directly and negatively on y, the proposition is proven. �

Notes
1 This chapter is based on Greiner, A. and P. Flaschel (2009), ‘Economic

growth with an employer of last resort. A simple model of flexicurity
capitalism’, Research in Economics, 63(2), 102–113.

2 From now on we omit the time argument t if no ambiguity arises.
3 The role of the elasticity of substitution between two types of labor for

the wage differential is studied in Greiner et al. (2004) for example.
4 An extensive discussion of the role of the Phillips curve in dynamic

macroeconomics can be found for example in Flaschel et al. (1997).
5 As to the definition of global and local determinacy and indeterminacy,

see, for example, Benhabib and Farmer (1994).
6 The � denotes steady state values.
7 Since y is raised to a negative power in (5.30) the solution y� = 0 is not

possible and we also exclude the economically meaningless solution x� = 0.
8 This feedback mechanism is also present in the case of a unique BGP and

at the BGP with the higher growth rate. But there, the feedback effect
does not compensate the initial change in the wage rate.

9 The smaller labor demand also reduces the growth rate of capital but less
than the growth rate of the wage rate.
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6. Economic Policy in a Growth
Model with Human Capital,
Heterogenous Agents and
Unemployment

6.1 Introduction

With the publication of the paper by Lucas (1988) the role of human
capital has become increasingly popular in building models of economic
growth. The paper by Lucas, which is based on the contribution by
Uzawa (1965), asserts that the accumulation of human capital is the
major source of ongoing growth. Empirical research analyzing the role
of human capital indeed seems to find supportive evidence for this
view. For example, the survey by Krueger and Lindahl (2001) shows
that there is strong evidence that education is positively correlated with
income growth at the microeconomic level and the positive correlation
seems to be quite robust. However, this does not necessarily hold
for the macroeconomic level where the findings are more fragile. For
example, human capital is not a robust variable in explaining economic
growth according to the study by Sala-i-Martin (1997). But the lack of
explanatory power of human capital may be due to measurement errors
as pointed out by Krueger and Lindahl (2001) who demonstrate that
cross-country regressions show a positive and statistically significant
correlation with economic growth if measurement errors are taken into
account. It should also be pointed out that Levine and Renelt (1992)
have demonstrated that human capital, measured by the secondary
enrollment rate, is a robust variable in growth regressions, in contrary
to the result found in Sala-i-Martin (1997). Because of that, building
endogenous growth models with human capital as the engine of
sustained growth is certainly justified.

137
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As concerns the formation of human capital, one can find two
approaches in the economics literature. On the one hand, there are
approaches where human capital formation is only financed by the
private sector and, on the other hand, there exist studies where only the
public sector spends resources for the formation of human capital. In
addition, there also exist contributions where human capital formation
is the result of both public and private expenditures. For example,
Glomm and Ravikumar (1992) and Blankenau and Simpson (2004)
assume that human capital accumulation results from both private and
public services. Glomm and Ravikumar present an OLG model with
heterogenous agents where human capital accumulation is the result
of formal schooling. They demonstrate that public education leads to
a faster decline of income inequality whereas private education may
lead to higher per-capita incomes. Blankenau and Simpson present an
endogenous growth model with both private and public inputs in the
process of human capital accumulation. They demonstrate that the
response of growth to public education depends on the tax structure, on
the level of government spending and on parameters of the production
function.
On the other side, Ni and Wang (1994) and Beauchemin (2001) present
models where human capital is the result of public spending alone. Ni
and Wang assume homogenous agents, as the contribution by Glomm
and Ravikumar (1992), and present an OLG model where human
capital is the result of public education which is financed by an income
tax. Using calibration exercises they derive that the optimal income tax
rate is in the range of 6–10 percent. Beauchemin presents a political-
economic OLG model of growth and human capital accumulation where
human capital accumulation is the result of public education. The
paper demonstrates that a sufficiently rapid population growth may
generate economic stagnation. In Greiner (2008) a growth model with
public education and public debt is presented and analyzed. There, the
question of how public debt and deficits affect human capital formation
and economic growth is analyzed.
An early contribution that studies optimal fiscal policy in an
endogenous growth model with human capital and productive public
spending is the paper by Corsetti and Roubini (1996). These authors
present a general framework where public spending may either enter the
production of final goods or the production function of human capital
formation. The goal of their paper is to derive optimal tax rates that
can replicate the first best optimum. They show that in optimum tax
rates are positive so that the externality related rents are taxed away
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and no public debt is necessary to attain the first-best solution. If there
are restrictions as concerns the available tax instruments, the optimal
policy may be obtained only if the government borrows or lends in
order to smooth distortions over time.
All that these contributions have in common is that they assume full
employment on the labor market. However, many European countries
experience persistent unemployment in spite of permanently growing
GDPs, due to downward labor rigidities. Although wages adjust
according to demand on the labor markets, the labor markets are not
sufficiently flexible to guarantee full employment. Therefore, allowing
for unemployment in an economic growth model seems to be justified.
In addition to that most European countries are characterized by
relatively high standards of transfer payments and social security that
make frictions on the labor market acceptable so that societies remain
socially stable.
Therefore, the goal of this chapter is to analyze how fiscal policies,
in particular unemployment benefits and social transfers, and labor
market rigidities affect growth and welfare in economies that are
characterized by features typical of European economies.1 In addition,
we also study stability properties of the model. Thus, we intend to
present a general endogenous growth model that captures important
features of European economies and to gain insight into how fiscal
policy works in such economies.
To achieve this goal, we will present an endogenous growth model with
human and physical capital where investment in human capital is the
result of public spending for education (see also Greiner and Flaschel,
2009a). In addition, we consider an economy with two different types of
households. One household supplies skilled labor, due to human capital
formation, whereas the other household supplies low-skilled labor but
benefits from human capital accumulation through spill-over effects.
Households inelastically supply labor on the first and on the second
labor market, respectively, and they both save a certain fraction of their
income which is subject to income tax. Both types of households may
become unemployed but, if so, they receive unemployment benefits,
thus providing income security for households.
The government pays unemployment benefits and pays transfers to
the household supplying simple labor, besides financing human capital
accumulation. In order to finance its spending, the government levies
a distortionary income tax rate. The firm demands two types of labor:
skilled labor on the first labor market that is supplied by household one
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and simple or low-skilled labor on the second labor market, supplied by
household two, which receives a lower wage rate. The firm maximizes
profits so that the marginal products of labor equal the wage rates,
respectively.
The rest of the chapter is organized as follows. In the next section,
we present the basic structure of our growth model. Section 6.3
studies growth and welfare effects of fiscal policy along the balanced
growth path. Section 6.4, Section 6.5 and Section 6.6 analyze stability
properties and Section 6.7 concludes.

6.2 The Structure of the Growth Model

Our economy consists of three sectors: a household sector which receives
labor income and income from its saving, a productive sector and the
government. First, we describe the productive sector and the wage
adjustment process.

6.2.1 The Productive Sector and the Wage Adjustment
Process

The productive sector is represented by one firm which behaves
competitively and which maximizes profits. Production of the firm at
time t is given by a Cobb–Douglas production function as

Y (t) = AK(t)1−α−β (hc(t)Ld
1(t))α (ξhc(t)Ld

2(t))β , (6.1)

where2 Y gives output, K denotes physical capital and hc gives per-
capita human capital. Ld

1 denotes labor demand for skilled labor in the
first labor market and Ld

2 gives labor demand for simple labor in the
second labor market. The parameter ξ ∈ (0, 1) determines the spill-
over effect of human capital implying that, due to externalities, low-
skilled labor benefits to a certain degree from human capital of skilled
labor. The coefficients α ∈ (0, 1) and β ∈ (0, 1) give the elasticity
of production with respect to skilled and with respect to simple labor,
respectively, so that (1−α−β) is the capital share and A is a technology
parameter.
As concerns the wage rate for simple labor we posit that it is a certain
fraction ε ∈ (0, 1) of the wage rate for skilled labor, denoted by ω.
The assumption that the wage rate for low-skilled labor is a constant
fraction of that for high-skilled certainly is a very simplified way of
representing the relative wage generation process. But, we think that
for the purpose of this chapter this can be justified as a first approach.
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Static profit maximization, then, gives demand for the two types of
labor as

Ld
1 = c1 α ω−1/(1−α−β) (hc/K)(α+β)/(1−α−β) (6.2)

Ld
2 = c1 β ω−1/(1−α−β) (hc/K)(α+β)/(1−α−β)/ε, (6.3)

with c1 = A1/(1−α−β)αα/(1−α−β)ββ/(1−α−β)(ξ/ε)β/(1−α−β).

Equations (6.2) and (6.3) yield Ld
1/Ld

2 = ε α/β, showing that the
demand for labor in the first labor market relative to demand in the
second labor market is determined by the elasticities of production with
respect to labor in these two markets and by the wage rate in the second
labor market relative to that in the first labor market, ε. The higher the
elasticity of production with respect to skilled labor and the higher the
wage rate in the second labor market relative to the first labor market,
the higher is the demand for skilled labor relative to low-skilled labor.
Denoting by r the return to capital, profit maximization yields

r =(1 − α − β)A(hc/K)(α+β)/(1−α−β)(ω/K)(−α−β)/(1−α−β) ·
(c1α)α(c1β/ε)β,

(6.4)

with Ld
1 and Ld

2 substituted by the expressions given in (6.2) and (6.3).
We should like to point out that the use of a Cobb–Douglas production
function implies that the elasticity of substitution between capital and
labor and between the two types of labor is each equal to one. This
implies that the two types of labor can be substituted by each other to
a certain degree.
As concerns the evolution of the wage rate, we assume that it depends
negatively on the unemployment rate on the two labor markets and
positively on the growth rate of physical capital. The reason for this
assumption is that the change in the wage rate will be the smaller the
higher the unemployment rate in an economy, as described by a Phillips
curve relationship.3 In addition, in a growing economy wage demands
of unions will be the higher the larger the growth rate of the economy.
Further, the capital stock positively affects labor productivity so that
a higher growth rate of capital implies a higher growth rate of labor
productivity. It should also be noted that our assumption as to the
wage formation implies that, along a balanced growth path, the wage
rate grows at the same rate as capital and GDP.
With this assumption, the growth rate of the wage to capital ratio,
x ≡ ω/K, can be described by
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ẋ

x
= βL1

(
Ld

1 − Ln
1

(1 − u)L1

)
+ βL2

(
Ld

2 − Ln
2

L2

)
, (6.5)

with (1−u)L1 and L2 labor supply on the first and on the second labor
market, respectively, and Ln

i , i = 1, 2, the natural levels of employment
in the two markets. This means that the wage rate grows at the same
rate as the capital stock if skilled and simple labor demand is equal to
its natural level, respectively. It must also be mentioned that uL1, u ∈
(0, 1), of the skilled labor is hired by the government as teachers in the
educational sector, that is described in detail in the next subsection, so
that (1−u)L1 of skilled labor is available in the final goods sector. The
parameters βL1 > 0 and βL2 > 0 determine the speed of adjustment and
reflect labor market rigidities. The less flexible labor markets are, the
smaller will be the parameters, implying that changes in labor demand
affect the growth of the wage rate only to a minor degree. Further, since
we allow for substitution between the two types of labor we suppose
that demand on both labor markets influences the wage adjustment
process.
We should also point out that there is one good in our economy that
can be either consumed or invested. Consequently all variables are real
including the return to capital and the wage rate. Next, we describe
the government sector and human capital accumulation.

6.2.2 Human Capital Formation and the Government

Human capital in our economy is produced in the schooling sector where
an exogenously given number of students is educated. As mentioned
above, the government hires the fraction u of the skilled labor force
as teachers. Additionally, the government uses public resources for
education in the schooling sector, like expenditures for books and other
teaching material, which is an input in the process of human capital
formation, too. Thus, the input in the schooling sector is composed
of teachers and of schooling expenditures and we assume decreasing
returns to scale to each input but constant returns to both inputs. The
evolution of per capita human capital, then, is a function of teachers
per student and of expenditures per student.
It should be noted that human capital, which is embodied in students,
becomes available to the whole active skilled labor force in the economy,
once students become employees. The reason for this assumption is to
be seen in spill-over effects of knowledge, which leads to a diffusion
of knowledge among the labor force. At first sight, this seems to be a
strong assumption. But if one takes into account that in reality newly
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hired employees interact with existing staff and both learn from each
other, this assumption becomes comprehensible.
As concerns the production function for human capital formation
we assume a Cobb–Douglas specification. The differential equation
describing the change in human per capita capital can be written as

ḣc = κ(uhcL)ψ(IE)1−ψ/S − δhhc, (6.6)

where IE is public resources used in the schooling sector, κ > 0 a
technology parameter and 0 < ψ < 1 is the elasticity of human capital
formation with respect to teachers. The parameter δh gives depreciation
taking into account that a certain fraction of human capital gets lost,
for example due to unemployment. Finally, the variable S gives the
number of students in the economy.
The government in our economy receives tax revenues from capital and
labor income taxation it then uses for the remuneration of the teachers,
for public spending in the schooling sector, for transfer payments to
low-skilled labor, TP , and for unemployment benefits, Up. The budget
of the government is balanced at each point in time. Thus, the period
budget constraint of the government is given by

T = IE + ωuL + Tp + Ub, (6.7)

with T denoting tax revenue. As concerns transfer payments, Tp, we
assume that this variable makes a certain part of the tax revenue, i.e.
Tp = φT, with 0 < φ < 1.

6.2.3 The Household Sector

The household sector is composed of two types of households. The
first household supplies skilled labor, which is employed either in the
production of the final good or in the educational sector, while the
second household supplies low-skilled labor. We assume that both
households behave as immortal families corresponding to finite-lived
individuals who are connected via intergenerational transfers that are
based on altruism. Thus, although individuals have finite lives each
family is considered as a dynasty where the decision maker behaves as
if he had an infinite time horizon (see Barro and Sala-i-Martin 1995,
Chapter 2.1).
The overall number of skilled people is composed of a stock of students,
S, and of a stock of employees, L, who constitute the active labor force
and produce goods or are hired as teachers. At each point of time a
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certain number of students, which is determined exogenously, enter the
stock of students and a certain number of students become employees.
We assume that the number of students becoming employees just equals
the number of new students so that the overall stock of students is
constant. Further, the number of students becoming employees equals
the number of employees leaving the active labor force, so that the
active labor force and, thus, the total stock of skilled labor is constant,
too, just like the number of low-skilled labor.
The household sector maximizes the discounted streams of utility
arising from per-capita consumption, Ci, i = 1, 2, over an infinite
time horizon subject to their budget constraints, taking factor prices
as given. The utility function of both households is assumed to be
logarithmic, U(Ci) = ln Ci, i = 1, 2, and the households supply
labor inelastically. Both households may become unemployed but, if
so, receive unemployment benefits from the government that make a
certain percentage of the market wage rate.
The maximization problem of the household in the first labor market,
then, can be written as

max
C1

∫ ∞

0
e−ρt ln C1dt, (6.8)

subject to

(1 − τ)
(
ωLd

1 + uωL1 + rK1 + λω(L1 − Ld
1 − uL1)

)
= K̇1 + δK1 + C1.

(6.9)

The parameters ρ > 0, τ ∈ (0, 1) and δ ∈ (0, 1) are the subjective
discount rate, the income tax rate and the depreciation rate of capital,
respectively, and K1 > 0 and C1 > 0 give the capital stock owned by
the household in the first labor market and its level of consumption.
λ ∈ (0, 1) gives that part of the market wage that is paid by the
government as unemployment benefit and we assume that the total
income, including unemployment benefits, is subject to the income tax.
To solve this problem we formulate the current-value Hamiltonian
which is written as

H1 = ln C1 + γ1((1 − τ)
(
ωLd

1 + uωL1 + rK1+
λω(L1 − Ld

1 − uL1)
)− δK1 − C1),

(6.10)

with γ1 the shadow-price of capital for household 1. Necessary
optimality conditions are given by

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:36:15AM



Economic Policy in a Growth Model 145

C−1
1 = γ1, (6.11)
γ̇1 = (ρ + δ)γ1 − γ1(1 − τ) r. (6.12)

If the transversality condition limt→∞ e−ρtK1/C1 = 0 holds, which is
fulfilled for a time path on which capital grows at the same rate as
consumption, the necessary conditions are also sufficient.
The maximization problem of the household in the second labor market
is given by

max
C2

∫ ∞

0
e−ρt ln C2dt, (6.13)

subject to

(1 − τ)
(
ε ωL2 + rK2 + λ ε ω(L2 − Ld

2)
)

+ Tp = K̇2 + δK2 + C2. (6.14)

The capital stock owned by household two is denoted by K2 > 0 and
C2 > 0 is its consumption. The household in the second labor market
also saves but we assume that it disposes of a smaller capital stock than
the household in the first labor market, that is, K2 < K1. Further, it
receives transfer payments from the government, Tp, in addition to its
market income.
Again, we formulate the current-value Hamiltonian which is

H2 = ln C2 + γ2((1 − τ)
(
ε ωLd

2 + rK2+
λ ε ω(L2 − Ld

2)
)

+ Tp − δK2 − C2),
(6.15)

with γ2 the shadow-price of capital for household 2. Necessary
optimality conditions are obtained as

C−1
2 = γ2, (6.16)
γ̇2 = (ρ + δ)γ2 − γ2(1 − τ) r. (6.17)

These conditions are again sufficient if the transversality condition
limt→∞ e−ρtK2/C2 = 0 is fulfilled.
The growth rates of consumption of the households are obtained from
(6.11)–(6.12) and (6.16)–(6.17) as

Ċi

Ci
= −ρ + (1 − τ)r, i = 1, 2. (6.18)

Using C1 + C2 = C, the growth rate of aggregate consumption is given
by
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Ċ

C
= Ċ1

C1

C1
C

+ Ċ2
C2

C2
C

= (−ρ + (1 − τ) r)
(

C1
C

+ C2
C

)
, (6.19)

with C1/C + C2/C = 1.

6.3 The Balanced Growth Path

An equilibrium allocation is defined as an allocation such that the
firm maximizes profits implying that factor prices equal their marginal
products (equations (6.2), (6.3) and (6.4)), the households solve (6.8)
subject to (6.9) and (6.13) subject to (6.14), respectively, the wage rate
relative to capital evolves according to (6.5) and the budget constraint
of the government (6.7) is fulfilled and the limiting transversality
conditions hold.
The economy-wide resource constraint in this economy is obtained by
combining the budget constraint of private households, equations (6.9)
and (6.14), with the budget constraint of the government (6.7) as

K̇

K
=

Y

K
− C

K
− IE

K
− δ, (6.20)

where IE is given by

IE = T (1 − φ) − ωuL1 − λω(L1(1 − u) − Ld
1 + ε(L2 − Ld

2)). (6.21)

Aggregate consumption evolves according to equation (6.19) with r
given by (6.4) so that the growth rate of aggregate consumption can
be written as

Ċ

C
= (1 − τ) (1 − α − β)

(
Y

K

)
− (ρ + δ), (6.22)

with Y/K given by

Y

K
= A h(α+β)/(1−α−β)x(−α−β)/(1−α−β)(c1α)α(c1β/ε)β, (6.23)

where we defined h ≡ hc/K.

Human capital, finally, grows according to

ḣc

hc
= (κ/S)(u L1)ψ

(
IE

hc

)1−ψ

− δh. (6.24)
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Thus, the economy is completely described by equations (6.5), (6.20),
(6.22) and (6.24) plus the limiting transversality conditions of the
households and initial conditions with respect to the capital stocks.
A balanced growth path (BGP) is defined as a path on which all
endogenous variables grow at the same constant rate, that is, K̇/K =
Ċ/C = ḣc/hc = ω̇/ω = g > 0 holds, with g = constant. To analyze our
economy around a BGP we define the new variable c ≡ C/K and we
use h = hc/K. Differentiating these variables with respect to time and
using x = ω/K from (6.5), a three dimensional system of differential
equations results, given by ċ/c = Ċ/C − K̇/K, ḣ/h = ḣc/hc − K̇/K
and ẋ/x which can be written as follows,

ċ =c

(
(1 − τ)(1 − α − β)

(
Y

K

)
− ρ − uωL1 − λω(L1(1 − u)−

Ld
1 + (L2 − Ld

2)ε)

)
+ c

(
c + (1 − φ)

(
T

K

)
−
(

Y

K

))
, (6.25)

ḣ =h

(
(κ/S)(u L1)ψ

(
IE

hc

)1−ψ

− δh − uωL1 − λω(L1(1 − u)−

Ld
1 + (L2 − Ld

2)ε)

)
+ h

(
δ + c + (1 − φ)

(
T

K

)
−
(

Y

K

))
, (6.26)

ẋ =x
(

h(α+β)/(1−α−β)x(−α−β)/(1−α−β) c1 (αβL1/(L(1 − u))+

ββL2/(εL2)
))

+ x

(
ρ + δ − (1 − τ)(1 − α − β)

(
Y

K

)
−

βL1Ln
1 /(L(1 − u)) − βL2Ln

2 /(εL2)

)
, (6.27)

with Ld
1, Ld

2, IE and Y/K given by (6.2), (6.3), (6.21) and (6.23),
respectively. The expression for T/K is T/K = τ(1 − α − β)(Y/K) +
τh(α+β)/(1−α−β)x(−α−β)/(1−α−β)(1 − λ)c1(α + β) + τx(uL1 + λL1(1 −
u) + λεL2). It should be noted that the tax revenue T grows at the
same rate as capital K on the BGP, because the return to capital r is
constant and the wages grow at the same rate as capital. Thus, T/K
is constant along the BGP.
A solution of ċ = ḣ = ẋ = 0 with respect to h, c, x gives a BGP for our
model and the corresponding ratios h�, c�, x� on the BGP.4 Proposition
1 gives results as concerns existence of a BGP.
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Proposition 1: Assume that IE/hc > (κ(uL)ψ/δh)1/(ψ−1) holds in
equilibrium. Then, there exists a unique balanced growth path for the
model economy.

Proof: See appendix.
This proposition shows that the balanced growth path for this economy
is unique provided that public investment in the educational sector is
large enough. The fact that educational investment has to be positive
and sufficiently large for sustained growth is not too surprising because
human capital formation is the source of ongoing growth in this model.
It should also be pointed out that along the BGP total employment
equals its natural level which is due to the formulation of the Phillips
curve in equation (6.5). But, since we use a Cobb–Douglas production
function that allows substitution between the two types of labor, labor
demand for one type of labor can be below its natural level while the
other type of labor exceeds its natural level of employment.

6.4 Comparative Statics of the Balanced Growth Path

In this section we want to study how the balanced growth rate reacts to
changes in parameters. In particular, we are interested in the question of
how labor market rigidities, modeled in our approach by the parameters
βL,i, i = 1, 2, affect the balanced growth rate as well as how transfer
payments and unemployment benefits influence growth. Thus, we first
analyze variations in the adjustment speed. Proposition 2 gives the
result.

Proposition 2: A rise in the adjustment speed for skilled labor raises
(leaves unchanged, reduces) the balanced growth rate if and only if
Ln

1 /Ln
2 > (=, <) α ε/β. A rise in the adjustment speed for low-skilled

labor raises (leaves unchanged, reduces) the balanced growth rate if and
only if Ln

2 /Ln
1 < (=, >) β/(α ε).

Proof: See appendix.
To interpret that proposition we first note that variations in the speed of
adjustment do not affect the ratio of human capital to physical capital
on the BGP. Thus, it is the relation of labor demand relative to its
natural level that determines whether a rise in the adjustment speed
raises the balanced growth rate. For example, if labor demand for skilled
labor is smaller than its natural level, a higher speed of adjustment for
skilled labor will raise the growth rate. The reason for that outcome is
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that a more flexible labor market reduces unemployment, thus raising
the balanced growth rate. This interpretation becomes obvious when it
is recalled that αε/β = Ld

1/Ld
2.

Of course, the same holds for low-skilled labor. If low-skilled labor is
employed below its natural level, a higher speed of adjustment for low-
skilled labor will increase the balanced growth rate because it implies
a smaller rate of unemployment. Thus, a more flexible labor market
for that type of labor that is in excess supply, that is where demand is
below its natural level, leads to a higher balanced growth rate.
In the next two propositions, we analyze how fiscal policy affects the
balanced growth rate.5 The next proposition deals with growth effects
of raising transfer payments.

Proposition 3: A shift of resources to transfer payments reduces the
balanced growth rate.

Proof: See appendix.
Proposition 3 shows that more transfer payments imply a decline in
the balanced growth rate. The economic mechanism behind that result
is obvious. Due to the budget constraint of the government a rise in
transfers leads to a decline in public spending for education. As a
consequence, the balanced growth rate declines because investment in
human capital is reduced.
When analyzing growth effects of increasing unemployment benefits,
the outcome changes. Proposition 4 gives the result.

Proposition 4: A rise in unemployment benefits λ reduces (leaves
unchanged) the balanced growth rate if and only if c1 (α + β) < (=
) L1(1 − u) + εL2.

Proof: See appendix.
In order to interpret that proposition we note that the condition in the
proposition can be rewritten as (Ld

1 − L1(1 − u)) + ε(Ld
2 − L2) < (=) 0.

This shows that higher unemployment benefits reduce the balanced
growth rate if labor demand is smaller than labor supply. The economic
mechanism behind that result is the same as in Proposition 3. More
unemployment benefits reduce public investment in education and, as
a consequence, the ratio of human to physical capital on the BGP and,
thus, economic growth. Only in case of full employment variations in
unemployment benefits do not affect the balanced growth rate which is
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obvious since, in that case, unemployment payments of the government
are equal to zero anyhow.
In the next section we analyze how fiscal policy affects welfare on the
BGP.

6.5 Welfare Effects of Fiscal Policy

We analyze welfare effects of fiscal policy by comparing welfare on the
balanced growth path for different fiscal policy parameters. Further, we
have to introduce a social welfare function. In this chapter, we use a
Bernoulli–Nash function that gives social welfare W and that is written
as

W = W μ1
1 · W μ2

2 , (6.28)
with W1 and W2 welfare of household 1 and household 2, respectively,
and μi ≥ 0, i = 1, 2, weights given to the welfare of the households,
where we set μ1 = μ2 = 1 so that welfare of the two households receive
the same weight.
Along the BGP, individual welfare is given by

Wi =
∫ ∞

0
e−ρt ln Ci(t) = g

ρ2 + ln Ci(0)
ρ

, i = 1, 2, (6.29)

with g denoting the balanced growth rate. It should be noted that along
the BGP, consumption and the capital stocks of the two households
grow at the same rate as the economy. Hence, we have K̇i/Ki =
Ċi/Ci = g = (1 − τ)r − (ρ + δ). This gives initial consumption of the
two households as C1 = ρK1 + (1 − τ)ω(uL1 + Ld

1 + λ(L1(1 − u) − Ld
1))

and C2 = ρK2 + (1 − τ)εω(Ld
2 + λ(L2 − Ld

2)) + Tp. Of course, we have
C1 + C2 = C and K1 + K2 = K. Along the BGP, the distribution
of capital between the two households is constant because all capital
stocks grow at the same rate. Therefore, on the BGP the initial value of
consumption of the two households depends on the initial distribution
of the capital stocks, on the initial value of the aggregate capital stock
and on the wage rate relative to capital on the BGP.
In order to study how fiscal policy affects welfare in this economy we
resort to a numerical example. As regards the parameter values we
use the following values as benchmark, A = 1, α = 0.4 and β = 0.2.
Those values for α and β imply an elasticity of output with respect to
skilled labor and with respect to low-skilled labor of 40 and 20 percent,
respectively, and the elasticity with respect to physical capital is 40
percent. The parameter determining spill-overs of human capital in the
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production is set to ξ = 0.15. Labor supply is set to 0.1 for both types
of labor, i.e. L1 = L2 = 0.1, and low-skilled labor gets 50 percent of the
wage rate of skilled labor, ε = 0.5. The natural rate of unemployment
is assumed to be 2.5 percent for skilled labor and 7.5 for low-skilled
so that we set L̄1 = 0.0975 and L̄2 = 0.0925. It should be noted that
this implies that low-skilled labor is more likely to become unemployed
than skilled labor.
The adjustment speed for both types of labor is set to 1 percent,
βL1 = βL2 = 0.01. Further, we assume that the number of students
relative to total labor supply is 10 percent, implying S = 0.02 and
7 percent of skilled labor supply is employed in the education sector,
u = 0.07. The elasticity of human capital formation with respect to
educational investment is 50 percent, i.e. ψ = 0.5, and we set κ = 0.14.
The depreciation rates of physical and human capital are 5 percent,
δ = δh = 0.05, and the rate of time preference is ρ = 0.05. Finally, the
fiscal parameters are set to τ = 0.15, φ = 0.1 and λ = 0.7, giving an
income tax rate of 15 percent and implying that 10 percent of the tax
revenue is paid as transfers and unemployed receive 70 percent of the
wage rate.
With these parameter values we first compute welfare for different
values of transfers paid to the relatively poor household. Table 6.1
shows the outcome for different values of the parameter φ, where we
set K1/K = 0.75 implying that the first household owns 75 percent of
the capital stock in this economy6 and we set K(0) = 100.

Table 6.1: Welfare, initial consumption and the growth rate for different
values of φ.

φ = 0.05 φ = 0.1 φ = 0.15 φ = 0.2

W 3364.29 3287.2 3202.69 3110.46
W1 71.3246 70.2074 69.039 67.8124
W2 47.1688 46.8212 46.3895 45.8686

C1(0) 20.1651 19.894 19.6114 19.3158
C2(0) 6.0265 6.1787 6.3195 6.4478

g 2.8% 2.6% 2.4% 2.1%

Table 6.1 shows that a rise in transfer payments reduces both the
balanced growth rate and welfare in this economy. The increase in
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transfer raises initial consumption of the relatively poorer household;
however, this increase is not sufficiently large to compensate the decline
in the growth rate. As a consequence, the welfare of the poorer
household declines although transfers are increased. The level of initial
consumption of the relatively rich household declines as transfers to the
poor rises and, of course, its welfare, too.
In Table 6.2 we report the results of varying the unemployment benefits.

Table 6.2: Welfare, initial consumption and the growth rate for different
values of λ.

λ = 0.6 λ = 0.7 λ = 0.8 λ = 0.9

W 3284.96 3287.2 3289.45 3291.65
W1 70.2433 70.2074 70.172 70.1363
W2 46.7656 46.8212 46.877 46.9322

C1(0) 19.917 19.894 19.8711 19.8481
C2(0) 6.1576 6.1787 6.1998 6.2209

g 2.6% 2.6% 2.6% 2.6%

Table 6.2 shows that welfare in the economy rises as unemployment
benefits become higher. It can also be seen that the relatively rich
household is worse off with higher unemployment benefits. Thus, both
its initial consumption and its welfare decline as λ rises. The poor
household, however, has both higher initial consumption and higher
welfare, the larger unemployment benefits are. Further, the increase in
welfare of the poorer household outweighs the decline in welfare of the
richer household so that total welfare rises.
The economic mechanism behind that outcome is that the quantitative
decline of the balanced growth rate is only small. Hence, the balanced
growth rate is reduced but the decline is less than 0.1 percent. This
is due to the fact that both households get unemployment benefits
and pay taxes on their total income. Therefore, the decline in the tax
revenue and, thus, the reduction of public investment in education, is
smaller compared to the case when transfer payments are increased that
are not subject to the income tax. Consequently, the negative effect of
a smaller balanced growth rate is negligible and this measure raises
welfare in the economy.
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Up to now, we have studied growth and welfare effects along the BGP.
In the next section, we analyze stability the properties of our model.

6.6 Stability of the Balanced Growth Path

In order to find how fiscal parameters affect stability we resort to the
numerical example from the last section and compute the eigenvalues
of the Jacobian matrix. As in the last section we study the effects of
varying transfer payments and unemployment benefits. Table 6.3 shows
the signs of the eigenvalues of the Jacobian matrix for different values
of transfer payments, φ.

Table 6.3: Eigenvalues of the Jacobian for different values of φ (a, b > 0,
i =

√−1).

φ = 0.05 φ = 0.1 φ = 0.2 φ = 0.35
eigenvalues +; −a ± bi +; −a ± bi +; −a ± bi +; +a ± bi

Table 6.3 demonstrates that more transfer payments, that is a higher
value for φ, tends to make the economy unstable. Hence, this table
suggests that higher spending for education and less for unproductive
purposes do not only raise economic growth but also tend to stabilize
the economy. Thus, for values of φ larger than about 35 percent all
eigenvalues are positive or have positive real parts. It should also be
mentioned that the economy is characterized by transitory oscillations
until it reaches the BGP in the long run since the eigenvalues are
complex conjugate.
However, the question of for which parameter values the economy
becomes unstable also depends on the flexibility of the wage adjustment
process, that is on the value of βL1 and βL2. This is illustrated in Table
6.4, where we set βL1 = βL2 = 0.1 which is ten times as high as in the
benchmark case.

Table 6.4: Eigenvalues of the Jacobian for different φ, βL1 = βL2 = 0.1
(a, b > 0, i =

√−1).

φ = 0.05 φ = 0.25 φ = 0.55 φ = 0.75

eigenvalues −; −; + −; −; + +; −a ± bi +; +a ± bi
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With higher values for the coefficients βL1 and βL2 the economy is
stable even for relatively large transfer payments. Thus, only for values
of φ larger than about 75 percent the economy is now unstable. But
it must also be pointed out that the balanced growth rate becomes
negative if φ becomes larger than 55 percent. In that case, educational
investment is not sufficiently high to compensate the decline in human
capital, due to oblivion, and the economy is characterized by a declining
GDP on the BGP.
An additional result is that the economy is not characterized by
transitory oscillations if transfer payments are sufficiently small, φ
smaller than about 25 percent. Hence, fiscal policy may also be decisive
as to whether the economy shows transitory cycles on the transition
path or whether the adjustment is monotonic. In the next two tables
we analyze effects of varying the amount of unemployment benefits.
Qualitatively, the results are the same as in the case of varying transfer
payments. Hence, for small values of λ, determining the amount of
unemployment benefits, the economy is stable with two negative real
roots. If the parameter λ is increased, the eigenvalues become complex
with two negative real roots. That means that the economy is stable
but it shows transitory oscillations until it reaches the BGP in the long-
run. If unemployment benefits are further increased the economy again
becomes unstable.7 Table 6.5 illustrates this case.

Table 6.5: Eigenvalues of the Jacobian for different values of λ
(a, b > 0, i =

√−1).

λ = 0.4 λ = 0.5 λ = 0.9 λ = 0.95

eigenvalues +; −a ± bi +; −a ± bi +; −a ± bi +; +a ± bi

Finally, Table 6.6 shows that the economy is always stable for βL1 =
βL2 = 0.1.

Table 6.6: Eigenvalues of the Jacobian for different λ, βL1 = βL2 = 0.1
(a, b > 0, i =

√−1).

λ = 0.5 λ = 0.75 λ = 0.8 λ = 1
eigenvalues −; +; − −; −; + +; −a ± bi +; −a ± bi
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Again, for small values of λ all eigenvalues are real with two being
negative, for larger values of λ two eigenvalues become complex
conjugate with negative real parts. Hence, the economy may produce
transitory oscillations, but it always converges to the BGP in the long-
run.

6.7 Conclusion

In this chapter we have presented an endogenous growth model with
human capital and unemployment. Human capital is the result of
public spending for education and the government sector also finances
transfers to the poorer household and unemployment benefits.
The analysis of our model has demonstrated that more flexible labor
markets – flexible in the sense that changes in labor demand imply a
stronger reaction in the wage rate – go along with a higher balanced
growth rate if labor demand is smaller than the natural level of
employment. Further, higher transfer payments reduce the balanced
growth. The same holds for higher unemployment benefits unless labor
demand equals labor supply. The reason for the latter two results is
that, due to the budget constraint of the government, higher transfers
and unemployment spending reduce productive investment in the
educational sector.
As concerns welfare, numerical examples have shown that higher
transfer payments reduce welfare in the economy due to the large
decline in the growth rate so that welfare of both rich as well as
poor households declines. However, this does not necessarily hold for
unemployment benefits. The reason for that outcome is that variations
in unemployment benefits affect economic growth to a lesser extent than
variations in transfer payments. In that case, a rise in unemployment
benefits reduces the welfare of the rich household but raises that of the
poor so that overall welfare can rise.
Hence, the general conclusion that can be drawn from our analysis is
that social spending programs that benefit poorer households can raise
welfare provided that the growth rate does not decline too strongly,
even if these policy measures reduce the welfare of relatively rich
households.
Finally, a study of the stability properties has demonstrated that fiscal
policy affects stability properties of the model economy as well. We
found that higher unproductive public spending for transfers and for
unemployment benefits can make the economy unstable. But, the more
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flexible labor markets are, in the sense that the wage rate adjusts
quickly to variations in labor demand, the more social spending is
feasible without endangering stability.

Appendix

Proof of Proposition 1

To prove this proposition we note that ċ/c = 0 gives c + δ − uL1ω −
λω(L1(1 − u) − Ld

1 + ε(L2 − Ld
2)) + (1 − φ)T/K − Y/K = (ρ + δ) − (1 −

τ)(1 − α − β)(Y/K).
Using this, we can rewrite ḣ/h as

ḣ/h = (κ/S)(u L1)ψ

(
IE

hc

)1−ψ

− δh + ρ + δ − (1 − τ)(1 − α − β)
(

Y

K

)
with

Y

K
= A h(α+β)/(1−α−β)x(−α−β)/(1−α−β)(c1α)α(c1β/ε)β.

From (6.21) we get for IE/hc :

IE/hc = h−1+(α+β)/(1−α−β)x(−α−β)/(1−α−β)((1 − φ)τ
· (1 − α − β)(Y/K) + (λ + (1 − φ)τ(1 − λ))c1(α + β)

)
+ h−1x

(
(1 − φ)τ(uL1 + λL1(1 − u) + λεL2) − uL1

− λ(L1(1 − u) + εL2)
)
.

Further, from ẋ/x = 0 we get

x = hα+β

(
c1(αβL1/(L(1 − u)) + ββL2/(εL2))

βL1Ln
1 /(L(1 − u)) + βL2Ln

2 /L2

)1−α−β

.

Replacing x in Y/K and in IE/hc leads to

ḣ

h
≡ q(h, ·) = (κ/S)(u L1)ψh−(1−α−β)(1−ψ) C1−ψ

1 +(ρ+δ−δh)−hα+β C2,

with Ci > 0 i = 1, 2, constants, given by

C1 = τ(1 − φ)(1 − α − β)A(c1α)α(c1β/ε)β + (1 − λ)c1(α + β) + uL

+ λL1(1 − u) + λεL2 + λc1(α + β) − uL − λ(L1(1 − u) + εL2)
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and

C2 = (1 − τ)(1 − α − β)A(c1α)α(c1β/ε)β .

Thus ḣ/h → +∞, for h → 0, ḣ/h → −∞, for h → ∞ and ∂(ḣ/h)/∂h <
0 such that there exists a unique h� with q(h�, ·) = 0. �

Proof of Proposition 2

To prove that proposition, we note that the balanced growth rate is
given by equation (6.22). Using (6.23) and x = x(h, ·) obtained from
solving ẋ/x = 0 in the proof of Proposition 1, we get

Ċ

C
= −(ρ + δ) + (1 − τ)(1 − α − β)A(c1α)α(c1β/ε)βhα+β ·(

βL1Ln
1 /(L(1 − u)) + βL2Ln

2 /L2
c1(αβL1/(L(1 − u)) + ββL2/(εL2))

)α+β

(A.30)

From the proof of Proposition 1 it is easily seen that h on the BGP
is invariant with respect to variations in βL,i, i = 1, 2. Using that and
differentiating (A.1) with respect to βL,i, i = 1, 2, it is easily seen that
we get the result in Proposition 2. �

Proof of Proposition 3

From (A.1) one realizes that transfer payments do not directly affect
the balanced growth rate but only through variations in h. The
effect of varying φ on the value of h along the BGP is obtained by
implicitly differentiating q(h, ·) from Proposition 1. It is easily seen
that ∂q(h, ·)/∂φ < 0 and −∂q(h, ·)/∂h > 0 so that a rise in φ implies
a decrease in h on the BGP and, therefore, a lower balanced growth
path. �

Proof of Proposition 4

Unemployment benefits λ do not directly affect the balanced growth
rate (A.1). Implicitly differentiating q(h, ·) from Proposition 1 gives
−∂q(h, ·)/∂h > 0 and ∂q(h, ·)/∂λ < (=) 0 for c1 (α + β) < (=) L1(1 −
u) + εL2. �
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Notes
1 This chapter is based on Greiner, A. and P. Flaschel (2009a), ‘Economic

policy in a growth model with human capital, heterogenous agents and
unemployment’, Computational Economics, 33, 175–192.

2 From now on we omit the time argument t if no ambiguity arises.
3 An extensive discussion of the role of the Phillips curve in dynamic

macroeconomics can be found for example in Flaschel et al. (1997). As
regards the Phillips curve see also Blanchard and Katz (1999).

4 The � denotes BGP values and we exclude the economically meaningless
BGP h� = c� = x� = 0.

5 We do not study effects of varying the income tax rate. Since the
government uses its tax revenues to finance productive investment in
education, there will exist a growth maximizing income tax rate as in
growth models with public infrastructure (see for example Greiner and
Hanusch, 1998). The same holds for human capital employed in the
educational sector.

6 The ratio K1/K is not decisive. For example, setting K1/K = 0.9 gives
the same qualitative results.

7 In Tables 6.3, 6.4 and 6.5, the dynamic system (6.25)–(6.27) undergoes a
Hopf bifurcation leading to unstable limit cycles for φ = 0.3119, φ = 0.7409
and for λ = 0.9093, respectively.
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7. Public Debt, Public Expenditures
and Endogenous Growth with
Real Wage Rigidities

7.1 Introduction

The book by Arrow and Kurz (1970) was the first that introduced
productive public capital in modern models of economic growth.
However, these authors did not analyze models that are characterized
by endogenously determined growth rates in the long-run. The latter
was achieved by Futagami et al. (1993) who studied the structure of an
endogenous growth model with a productive public capital stock.
After the publication of the paper by Futagami et al. (1993) a great
many contributions were published that studied the effects of fiscal
policy within that class of model. But most papers assume that
the budget of the government is balanced at each point in time.
Exemptions are provided by the approaches by Greiner and Semmler
(2000) as well as by Ghosh and Mourmouras (2004). In these papers
the government may run deficits but it has to stick to some well-
defined budgetary regimes.1 It is shown that more strict budgetary
regimes reduce the debt ratio and imply higher growth and welfare.
An interesting contribution is also provided by the paper by Futagami
et al. (2006) who study an endogenous growth model with productive
public spending and government debt but assume that government debt
must converge to an exogenously given debt ratio asymptotically, as
determined in the Maastricht treaty, for example. They show that there
exist two balanced growth paths in their model to which the economy
can converge asymptotically, with one being saddle point stable and
the other being saddle point stable or asymptotically stable.
While the assumption of institutional constraints that limit the scope of
the government to run deficits is plausible and certainly realistic, they
may nevertheless be considered as ad hoc. This does not hold for the
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inter-temporal budget constraint of the government that is in a way
a natural constraint to which any government must stick. Examples
where the inter-temporal budget constraint of the government is
explicitly taken into account are the contributions by Greiner (2007,
2008, 2008a). In the first paper it is assumed that the primary surplus
of the government is a positive linear function of the debt to gross
national income ratio which guarantees that the inter-temporal budget
constraint of the government is fulfilled. The paper, then, defines a
balanced growth path as a path on which all endogenous variables,
including public debt, grow at the same constant growth rate and
presents an extensive analysis of the model. In the second paper a
different topic is analyzed. There, a scenario with a zero debt ratio in
the long-run is compared to a scenario where debt grows in the long-
run and the question of which of these two scenarios performs better
in terms of growth and welfare is analyzed.
In this chapter we take up the approach by Greiner (2008, 2008a).2
However, in contrast to that latter contribution we suppose that
labor markets may be characterized by real wage rigidities and
unemployment. We then consider two cases. First, we analyze the
case with flexible real wages as a benchmark implying that the
unemployment rate is equal to the natural rate of unemployment. The
goal, then, is to analyze the model assuming a balanced government
budget and to compare the growth performance to a scenario with
persistent deficits. In addition, growth effects of deficit-financed public
investment are studied as well. In a next step, real wages are assumed
to be rigid and the growth rate of the wage rate is described by a
Phillips curve. The chapter again compares a balanced budget scenario
to a scenario with permanent deficits and analyzes the effects of deficit-
financed investment.
The motivation to allow for wage rigidities and unemployment in an
endogenous growth model is the observation that many European
countries experience persistent unemployment in spite of permanently
growing GDPs (see also Greiner and Flaschel, 2010). Therefore,
constructing a growth model featuring that characteristic and analyzing
effects of fiscal policy within such a model seems to be justified.
The rest of the chapter is organized as follows. In the next section,
we present the basic structure of our model. Section 7.3 analyzes our
model where we assume flexible wages and in Section 7.4 we study
the model assuming wage rigidities. Section 7.5 discusses the economic
mechanisms behind the results in detail and compares the outcome to
that in the model where unemployment is absent. Section 7.6 concludes.
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7.2 The Structure of the Growth Model

Our economy consists of three sectors: a household sector which receives
labor income and income from its saving, a productive sector and the
government. First, we describe the household sector.

7.2.1 The Household Sector

The household sector is represented by one household which maximizes
the discounted stream of utility arising from per-capita consumption,
C(t), over an infinite time horizon subject to its budget constraint,
taking factor prices as given. The utility function is assumed to be
logarithmic, U(C) = ln C, and the household inelastically supplies L
units of labor of which Ld is demanded by the productive sector. The
rest L − Ld is unemployed and the household receives unemployment
benefits of λω per unemployed labor, where ω is the wage rate
and λ ∈ (0, 1).3 We assume that unemployment payments in our
economy are strictly positive and sufficiently high so that unemployed
can lead dignified lives. In addition, unemployed must pursue simple
activities, organized by the government, that are skill preserving.
Hence, unemployment does not lead to a loss of human capital and
unemployed labor can again be employed in the production process
in the economy. Total labor supply L is constant over time. The
maximization problem of the household can be written as,

max
C

∫ ∞

0
e−ρt ln C dt, (7.1)

subject to

(1 − τ)
(
ωLd + rK + rBB

)
+ λω(L − Ld) = Ẇ + C + δK. (7.2)

The coefficient ρ is the household’s rate of time preference, r is the
return to capital and rB is the interest rate on government bonds.
W ≡ B + K gives wealth which is equal to public debt, B, and private
capital, K, which depreciates at the rate δ. Finally, τ ∈ (0, 1) is the
constant income tax rate4 and we assume that unemployment benefits
are not subject to the income tax. The dot over a variable gives the
derivative with respect to time.
A no-arbitrage condition requires that the return to capital equals the
return to government bonds yielding rB = r − δ/(1 − τ). Thus, the
budget constraint of the household can be written as

Ẇ = (1 − τ)
(
ωLd + rW

)
+ λω(L − Ld) − δW − C. (7.3)
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To solve this problem we formulate the current-value Hamiltonian
which is written as

H = ln C + γ
(
(1 − τ)

(
ωLd + rW

)
+ λω(L − Ld) − C − δW

)
. (7.4)

Necessary optimality conditions are given by

C−1 = γ, (7.5)
γ̇ = ργ − γ(1 − τ) r. (7.6)

If the transversality condition limt→∞ e−ρtW/C = 0 holds, which is
fulfilled for a time path on which assets grow at the same rate as
consumption, the necessary conditions are also sufficient.

7.2.2 The Productive Sector and the Wage Adjustment
Process

The productive sector is represented by one firm which behaves
competitively and which maximizes static profits. The production
function of the firm is

Y = K1−α
(
GLd

)α
. (7.7)

Y is output, G denotes public capital and α ∈ (0, 1) gives the
elasticity of output with respect to public capital and (1 − α) is the
private capital share. With this formulation public capital is labor
augmenting implying that it raises the productivity of labor input.
Profit maximization gives the interest rate as

r = (1 − α)(Y/K). (7.8)

In case of flexible wages, implying a vertical Phillips curve, labor
demand equals its natural level, Ln, and the wage rate, as well as its
growth rate, are determined by the marginal productivity rule. Thus,
we get

ω = α(Ln)α−1K1−αGα. (7.9)
The unemployment rate, then, is equal to its natural rate and is given
by 1 − Ln/L. At this point we should like to point out that we assume
throughout the chapter that labor supply exceeds labor demand, that
is, L ≥ Ld holds. Thus, there is no rationing of the productive sector
in the economy.
In case of rigid real wages, labor demand is again obtained from the
firm maximizing profits. This leads to
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Ld = α1/(α−1)(ω/K)1/(α−1)(G/K)α/(1−α). (7.10)

In this case, the evolution of the wage rate is assumed to follow a
simple Phillips curve relationship where the change in the wage rate
negatively depends on the rate of unemployment.5 Thus, we posit that
labor demand on the labor market relative to labor supply affects the
dynamics of the wage rate. The growth rate of the wage rate is described
by

ω̇

ω
= βL

(
Ld − L̄

L

)
, (7.11)

with L̄ the normal level of employment in the labor market in the sense
that there is no tendency for a change in the wage rate if labor demand
is equal to that value. The parameter βL > 0 determines the speed of
adjustment.
We should also point out that there is one good in our economy that
can be either consumed or invested. Consequently all variables are real
including the return to capital and the wage rate so that equation
(7.11) describes the evolution of the real wage rate. Next, we describe
the public sector.

7.2.3 The Government

The government in our economy receives tax revenues from income
taxation and has revenues from issuing government bonds. Public
spending is composed of public investment, Ip, spending for
unemployment benefits, λω(L − Ld), and of public consumption,
Cp, that is neither productive nor welfare enhancing. Further, the
government sets the primary surplus such that it is a positive linear
function of public debt which guarantees that public debt is sustainable.
In order to see this, we note that the accounting identity describing the
accumulation of public debt in continuous time is given by:6

Ḃ = rBB(1 − τ) − S, (7.12)

where S is government surplus exclusive of net interest payments.
The inter-temporal budget constraint of the government is fulfilled if

B(0) =
∫ ∞

0
e

−
∫

μ

0
(1−τ)rB(ν)dν

S(μ)dμ

↔ lim
t→∞ e

−
∫ t

0
(1−τ)rB(μ)dμ

B(t) = 0
(7.13)
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holds. Equation (7.13) is the present-value borrowing constraint which
states that public debt at time zero must equal the future present-value
surpluses.
Now, assume that the ratio of the primary surplus to GDP ratio is a
positive linear function of the debt to GDP ratio and of a constant.
The primary surplus ratio, then, can be written as

S

Y
= φ + β

B

Y
= τY − Ip − Cp − λω(L − Ld)

Y
, (7.14)

where φ ∈ IR, β ∈ IR++ are constants. The parameter β determines
how strong the primary surplus reacts to changes in public debt and φ
determines whether the level of the primary surplus rises or falls with
an increase in GDP.
Using (7.14) the differential equation describing the evolution of public
debt can be written as

Ḃ = (rB(1 − τ) − β) B − φ Y. (7.15)

Solving this differential equation and multiplying both sides by
e

−
∫

t

0
(1−τ)rB(μ)dμ to get the present-value of public debt leads to

e
−
∫ t

0
(1−τ)rB(μ)dμ

B(t)

= e−βt B(0) − φ Y (0)
∫ t

0 eβμ e
−
∫

μ

0
((1−τ)rB(ν)−gY (ν))dν

dμ

eβ t
,

(7.16)

with B(0) > 0 public debt at time t = 0 and gY the growth rate of
GDP.
Equation (7.16) shows that β > 0 is necessary for
limt→∞ e

−
∫ t

0
(1−τ)rB(μ)dμ

B(t) = 0. Further, if the numerator in the
second expression in (7.16) remains finite the second term converges
to zero. If the numerator in the second expression in (7.16) becomes
infinite, l’Hôpital gives the limit as e

−
∫

t

0
((1−τ)rB(ν)−gY (ν))dν

/β. This
shows that β > 0 and limt→∞

∫ t

0 ((1 − τ)rB(ν) − gY (ν))dν = ∞ are
sufficient for sustainability of public debt. It should be noted that for t
sufficiently large, (1 − τ)rB − gY > 0 always holds in our model if the
growth rate of GDP converges to the balanced growth rate because we
assume a logarithmic utility function.
These considerations demonstrate that a positive linear dependence of
the primary surplus to GDP ratio on the debt ratio, that is β > 0, is
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a necessary condition for the inter-temporal budget constraint of the
government to be met. Therefore, we posit that the government sets
the primary surplus according to (7.14) so that the evolution of public
debt is given by (7.15).
Using that the evolution of public debt is given by Ḃ = rBB(1 − τ) +
Ip + Cp + λω(L − Ld) − τY = rBB(1 − τ) − βB − φY public investment
can be written as

Ip = ψ(τ − φ)Y − ψβB − ψλω(L − Ld) , (7.17)

where we assumed that public consumption relative to public
investment is constant, Cp/Ip = κ = constant, ψ = 1/(1 + κ).
Denoting by δG the depreciation rate of public capital, the differential
equation describing the evolution of public capital, then, is written as

Ġ = ψ(τ − φ)Y − ψβB − ψλω(L − Ld) − δGG . (7.18)

7.2.4 The Balanced Growth Path

The description of our economy is completed by deriving the growth
rate of consumption and by deriving the economy-wide resource
constraint. The growth rate of consumption is obtained from (7.5) and
(7.6) as

Ċ

C
= −(ρ + δ) + (1 − τ)(1 − α)(Y/K). (7.19)

with Y/K given by Y/K = (Ln)α(G/K)α in case of a vertical Phillips
curve and by Y/K = αα/(α−1)(ω/K)−α/(1−α)(G/K)α/(1−α) if the
Phillips curve has a negative slope, where the latter is obtained by
using the optimality condition (7.10).
The economy-wide resource constraint is derived by combining the
budget constraint of the household with that of the government as

K̇

K
= Y

K
− C

K
+ β

B

K
+ (φ − τ) Y

K
+ λ(L − Ld) ω

K
− δ , (7.20)

with L ≥ Ld.

Hence, the economy is completely described by equations (7.15), (7.18),
(7.19) and (7.20), with r given by (7.8). The wage rate is either
determined by (7.9) or by (7.11) with Ld given by (7.10), depending
on whether the Phillips curve is vertical or negatively sloped.
A balanced growth path (BGP) is given when the conditions shown in
definition 1 are fulfilled.
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Definition 1 A balanced growth path (BGP) is a path such that
consumption, private capital, public capital and the wage rate grow at
the same strictly positive constant growth rate, i.e. Ċ/C = K̇/K =
Ġ/G = ω̇/ω = g, g > 0, g = constant, and either
(i) Ḃ = 0 or
(ii) Ḃ/B = g.

This definition shows that, as usual, consumption, private capital,
public capital and, thus, output, as well as the wage rate, grow at
a constant and strictly positive rate over time. Public debt may also
grow at the same rate as output or it may be constant. The latter
holds when the government pursues a balanced budget. In the next
two sections we analyze our model, first for the case of an exogenously
given Phillips curve and, second, assuming that the Phillips curve is
negatively sloped.

7.3 Analysis of the Model with Real Wage Flexibility
In this section we study the structure of our model assuming that labor
demand equals its natural level, Ld = Ln, such that the unemployment
rate equals its natural rate, 1 − Ln/L. The wage rate is determined by
the marginal productivity rule (7.9).
In this case, the economy is completely described by equations (7.15),
(7.18), (7.19) and (7.20), with r and ω given by (7.8) and (7.9), with
Ld = Ln. To analyze our economy around a BGP we define the new
variables c ≡ C/K, b ≡ B/K and x ≡ G/K. Differentiating these
variables with respect to time leads to a three-dimensional system of
differential equations given by

ċ = c
(
(1 − α)xα(Ln)α(1 − τ) − ρ + c − xα(Ln)α

− (φ − τ)xα(Ln)α − βb
)− c

(
λαxα(Ln)α−1(L − Ln)

)
, (7.21)

ḃ = b
(
(1 − α)xα(Ln)α(1 − τ) − β − φxα(Ln)α/b + c − xα(Ln)α

− (φ − τ)xα(Ln)α
)− b

(
βb + λαxα(Ln)α−1(L − Ln)

)
, (7.22)

ẋ = x
(
ψ(τ − φ)(Ln)αxα−1 − ψβb/x − ψλαxα−1(Ln)α−1(L − Ln)

− δG − xα(Ln)α
)

+ x (c + δ − βb − (φ − τ)xα(Ln)α

− λαxα(Ln)α−1(L − Ln)
)

. (7.23)

A solution of ċ = ḃ = ẋ = 0 with respect to c, b, x gives a BGP for our
model and the corresponding ratios x�, b�, c� on the BGP.7
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In the following we consider two situations. First, we analyze the
economy with a balanced budget, then for the case of permanent
deficits.

Balanced Government Budget

The balanced budget scenario, scenario (i), is obtained by setting the
reaction coefficient β equal to the net return on capital, (1 − τ)r − δ,
making β an endogenous variable. Further, φ is set equal zero for all
times, i.e. φ = 0, for t ∈ [0, ∞). For this scenario, Proposition 1 gives
results as concerns uniqueness and stability of a balanced growth path.

Proposition 1: Assume that there exists a balanced growth path for
scenario (i). Then, the balanced growth path is unique and saddle point
stable.

Proof: See appendix.
This proposition demonstrates that the balanced budget scenario is
characterized by a unique BGP which is saddle point stable, in case
of ongoing growth. The fact that the existence of a BGP cannot
be shown for the analytical model is due to unemployment benefits
paid by the government and due to depreciation of public capital.
Thus, if unemployment benefits exceed a certain threshold sustained
growth may not be feasible because public resources devoted to growth-
enhancing public investment are not sufficiently large.
It should also be pointed out that saddle point stability implies, in case
of a vertical Phillips curve, that there exists a unique value c(0) such
that the economy converges to the balanced growth path. If one takes
both x(0) and b(0) as given, since both x and b are state variables, this
means that the economy is determinate, implying that two economies
with identical initial capital stocks and the same initial level of public
debt have the same transitional growth rates.

Permanent Public Deficits

As concerns scenario (ii), the deficit scenario, where public debt grows
at the same rate as consumption and capital in the long-run, the
analytical model turns out to be quite complicated and no unambiguous
results can be derived. But it is possible to derive a result as concerns
the public debt to private capital ratio for the analytical model. This
is done in Proposition 2.
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Proposition 2: Assume that there exists a balanced growth path in
scenario (ii). Then, the ratio of public debt to private capital is given
by

b� = φ (x�)α(Ln)α

ρ − β
.

Proof: See appendix.
From Proposition 2 one can realize that in case of a relatively low
reaction coefficient β, so that β < ρ, the coefficient φ must be positive
for sustained growth with a positive government debt to be feasible.8
This implies that the primary surplus must rise as GDP increases
if the reaction of the government to higher public debt is relatively
small. If the reverse holds, namely for β > ρ, the coefficient φ must
be negative. In this case, the reaction of the government to higher
debt is relatively large implying that the government pays too much
attention to stabilizing debt and does not attach sufficient weight to
fostering economic growth through public investment. Therefore, the
primary surplus must decline with a higher GDP, implying that public
investment rises, so that sustained growth is feasible.
An interesting result can be obtained when the deficit scenario is
compared to the balanced budget scenario. It turns out that the
balanced budget scenario always is associated with a higher growth
rate. Proposition 3 gives the result.

Proposition 3: The balanced growth rate in scenario (ii), the deficit
scenario, is lower than the balanced growth rate in the balanced budget
scenario, scenario (i).

Proof: See appendix.
From an economic point of view, the result in Proposition 3 is due
to the fact that in the deficit scenario the government must devote
resources to the debt service that cannot be used for productive public
investment. The latter does not hold for the balanced budget scenario
so that this scenario goes along with a higher balanced growth rate.
In order to get additional insight in our model we perform simulations.
We should like to point out that our model is a highly stylized one so
that we do not intend to make calibration exercises or replicate real
economies. The simulations are intended to derive results that cannot
be obtained for the analytical model. In particular, we are interested in
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growth effects of deficit-financed public investment and in the question
of how the reaction coefficient, β, affects stability of the model.
In the simulations, the subjective discount rate is set to 3.5 percent
and the depreciation rates of private and of public capital are 3.5 and
7.5 percent, respectively, that is, ρ = 0.035, δ = 0.035, δG = 0.075.
Labor supply is normalized to one, L = 1, and the natural rate of
employment is 0.98 giving a natural rate of unemployment of 2 percent.
The parameter ψ is set to ψ = 0.65, implying that the ratio of public
consumption to public investment is about 55 percent. The income tax
rate is set to 10 percent and the unemployment benefit per labor is
80 percent, that is τ = 0.1, λ = 0.8. The elasticity of output with
respect to public capital is set to 30 percent. It must be pointed out
that this implies that the elasticity of output with respect to labor is
also 30 percent while the elasticity of output with respect to capital is
70 percent. This can be justified by supposing that labor is raw labor
and that capital is interpreted in a broad sense so that capital comprises
both private physical and human capital.9

In Table 7.1 we report the balanced growth rate, g, and the signs of
the eigenvalues of the Jacobian for different values of φ, with β set
β = 0.01.

Table 7.1: Balanced growth rate, g, and eigenvalues for different φ with
β = 0.01.

φ = 0.065 φ = 0.055 φ = 0.045
g 5% 11.8% 15.2%

eigenvalues +; −; + −; +; + −; +; +

In order to interpret Table 7.1 we note that a deficit-financed increase
in public investment is modelled by a decline in φ which can be seen
from equation (7.17). Hence, Table 7.1 shows that a deficit-financed
increase in public investment leads to a higher balanced growth rate
with the parameters underlying the simulation. However, it can also be
seen that only one eigenvalue is negative implying that the economy
is unstable in this case. Consequently, the government must levy an
additional non-distortionary tax in order to control public debt so that
the economy can converge to the BGP.
If φ is further increased in Table 7.1, the balanced growth rate declines
and for φ ≥ 0.068 no BGP exists any longer. If φ is decreased, the
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balanced growth rate rises and for φ → 0 the balanced growth rate
approaches its maximum value of about 24 percent which is equal to
the growth rate obtained in the balanced budget scenario.
Next, we choose a higher value for β and set β = 0.05 so that ρ < β
holds. Table 7.2 gives results for this example.

Table 7.2: Balanced growth rate, g, and eigenvalues for different φ with
β = 0.05.

φ = −0.01 φ = −0.02 φ = −0.03
g 21.5% 18.3% 13.8%

eigenvalues +; −; − +; −a ± bi, a, b > 0 +; −a ± bi, a, b > 0

Table 7.2 shows that with a larger reaction coefficient β the economy
is stable. For β = 0.05 there are either two negative real eigenvalues
or two complex conjugate eigenvalues with negative real parts. But in
this case, a deficit-financed increase in public investment reduces the
balanced growth rate. The reason is that the initial deficit-financed
increase in public investment is compensated by the strong reaction of
the government to the higher public debt so that the economy ends up
with a smaller growth rate. Hence, there is a trade-off between stability
and positive growth effects of deficit-financed public investment.
If φ is increased the growth rate rises and again approaches its
maximum value for φ → 0. If φ is decreased, the balanced growth
rate declines and it turns out that for φ ≤ −0.036 the balanced
growth becomes unstable, that is the Jacobian matrix has only positive
eigenvalues or eigenvalues with positive real parts. For φ ≤ −0.041,
finally, no BGP exists any longer.
In order to see that a lower reaction coefficient β destabilizes the
economy, we set φ = −0.03 and continuously decrease β starting
from β = 0.05. Doing so shows that for β = βcrit = 0.047649 two
eigenvalues are purely imaginary and for values of β smaller than
βcrit one eigenvalue is positive and two are complex conjugate with
positive real parts, implying that the BGP looses stability. In addition,
a Hopf bifurcation can be observed at β = βcrit leading to limit cycles.
At the bifurcation point the first Lyapunov coefficient l1 is negative,
l1 ≈ −1.089, indicating that the emerging limit cycles are stable.10

Figure 7.1 shows a limit cycle in the (x − b − c) phase space. The
orientation of the cycle is as indicated by the arrow.
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Fig. 7.1: Limit cycle in the (x − b − c) phase space.

7.4 The Model with Real Wage Rigidities

In the case of real wage rigidities, labor demand is given by (7.10) and
the wage adjustment is described by the Phillips curve (7.11). This
implies that the growth rate of the wage rate is a negative function
of the unemployment rate. In this case, the economy is completely
described by the equations (7.11), (7.15), (7.18), (7.19) and (7.20), with
r given by (7.8) and Ld given by (7.10).
In order to analyze the economy around a BGP we proceed as in the
last section and define the variables c ≡ C/K, b ≡ B/K, x ≡ G/K
and, in addition, y = ω/K. Differentiating these variables with respect
to time gives a four-dimensional system of differential equations which
is written as,

ċ =c
(

(1 − α)(1 − τ)(Y/K) − ρ − βb−λy
(

L − α1/(1−α)·

y−1/(1−α)xα/(1−α)
))

+ c (c − (Y/K)(1 − φ + τ)) , (7.24)

ḃ =b
(

(1 − α)(1 − τ)(Y/K) − β − φ(Y/K)/b − λy(L − α1/(1−α)·

y−1/(1−α)xα/(1−α))
)

+ b (c − βb − (Y/K)(1 − φ + τ)) , (7.25)
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ẋ =x
(

ψ(Y/K)(τ − φ)/x − ψβb/x − δG − ψλy(L − α1/(1−α)·

y−1/(1−α)xα/(1−α))/x
)

+ x
(

c + δ − βb − (Y/K)(1 − φ + τ)−

λy(L − α1/(1−α)y−1/(1−α)xα/(1−α))
)

, (7.26)

ẏ =y
(

βLα1/(1−α)y−1/(1−α)xα/(1−α)/L − βLL̄/L − (Y/K)·

(1 − φ + τ) + δ − βb
)

+

y
(

c − λy(L − α1/(1−α)y−1/(1−α)xα/(1−α))
)

, (7.27)

with Y/K = αα/(1−α)y−α/(1−α)xα/(1−α). This system is rather complex
and it turns out that concrete results cannot be obtained without
numerical exercises. In particular, we are again interested in the
question of how fiscal policy affects economic growth and the stability
of the economy. First, we analyze the balanced budget scenario.

Balanced Government Budget

As in the last section, the balanced budget scenario, scenario (i), is
obtained by setting the reaction coefficient β equal to the net return on
capital, (1−τ)r−δ, and by setting φ = 0. For this scenario, Proposition
4 gives information about stability properties of the dynamic system.

Proposition 4: Assume that there exists a balanced growth path for
scenario (i). Then, there is at least one negative real eigenvalue.

Proof: See appendix.
If there is exactly one negative real eigenvalue the economy is unstable.
In this case, the government again has to levy a non-distortionary tax
and use the revenue to control public debt such that the economy
can converge to the BGP in the long-run. If there are two negative
eigenvalues or two eigenvalues with negative real parts, there exist
unique initial values of consumption and of the wage rate the economy
can choose, such that it converges to the BGP. In case of more than
two negative real eigenvalues, the economy is indeterminate in the sense
that the initial consumption and the initial wage rate are not uniquely
determined. Next, we study the deficit scenario and try to find how
fiscal policy may affect the economy.
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Permanent Public Deficits

To analyze the economy with this scenario we again use numerical
examples and take the same parameter values as in the last section and
we set the parameter βL, determining the adjustment speed of wages,
to βL = 0.07. In Table 7.3 we study the effects of raising deficit-financed
public investment with a relatively small reaction coefficient β.

Table 7.3: Balanced growth rate, g, unemployment rate, u, and eigenvalues
for different values of φ with β = 0.01.

φ = 0.065 φ = 0.055 φ = 0.045

g 1.5% 1.2% 0.8%
u 3.1% 8.3% 13%

eigenvalues +; −; +; + +; −; +; + +; −; +; +

Table 7.3 shows that for a relatively small value of the reaction
coefficient β, the model is unstable. In addition, it can be seen that a
deficit-financed increase in public investment, modeled by a decrease in
φ, reduces the balanced growth rate and raises the unemployment rate.
If we set the reaction coefficient β to a higher value, implying that the
government raises the primary surplus to a larger degree as public debt
increases, the situation changes. Then, the economy becomes stable
and a deficit-financed increase in public investment leads to a higher
balanced growth rate and a smaller unemployment rate.
If the parameter φ is further decreased in Table 7.3, the growth rate
becomes negative for φ ≤ 0.0094. If φ is still further reduced, the
balanced growth rate continues to decline and it converges to the value
of the balanced budget scenario which is −0.3 percent for φ → 0. Thus,
a balanced budget would go along with a negative balanced growth
rate and an unemployment rate of 28.9 percent. The Jacobian has
exactly one negative eigenvalue implying that the BGP is unstable.
If φ is increased the economy reaches the full employment state for
φ = 0.0524 with a growth rate of 2.1 percent. Next, Table 7.4 shows
the results with β set to β = 0.05. Table 7.4 shows that the economy is
saddle point stable with a larger value of β. The outcome that a higher
reaction coefficient stabilizes the economy is equivalent to the result of
the last section with flexible wages and a vertical Phillips curve. But,
in contrast to the last section, the trade-off between positive growth
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effects of deficit-financed public investment and stability does not seem
to exist any longer when real wages are rigid.

Table 7.4: Balanced growth rate, g, unemployment rate, u, and eigenvalues
for different values of φ with β = 0.05.

φ = −0.01 φ = −0.02 φ = −0.03

g 0.07% 0.5% 1%
u 24% 17.9% 10.7%

eigenvalues +; −; +; − +; −; +; − +; −; +; −

As Table 7.4 demonstrates, a deficit-financed rise in public investment,
modeled by a decline in φ, raises the balanced growth rate and the
economy is stable.
If we increase the parameter φ in Table 7.4 it turns out that for φ ≥
−0.008 the balanced growth rate becomes negative. If φ is reduced the
growth rate rises and for φ = −0.0422 it attains 1.7 percent that goes
along with an unemployment rate equal to zero.
The difference to the outcome of the last section is clearly due
to the difference in wage flexibility that determines the shape of
Phillips curves. In the next section, we discuss in detail the economic
mechanisms behind the different results.

7.5 Discussion and Comparison to the Model Without
Unemployment

In the last two sections we have derived results for our model and we
have seen that the outcome partly depends on the flexibility of the real
wage rate, that is on whether the Phillips curve is vertical or whether
it has a negative slope. In this section we want to identify economic
mechanisms that generate the different results.
One result we derived was a trade-off between positive growth effects
of higher deficit-financed public investment and stability of the model
when the Phillips curve is vertical. The reason for that outcome is that
a high reaction coefficient β implies that the increase in the primary
surplus is large as public debt rises, which stabilizes the economy. But,
with a large β, the initial increase in deficit-financed public investment
is more than compensated by the rise in public debt implying that
public investment declines again, so that the economy is characterized
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by a smaller growth rate in the long-run. Thus, the higher public
debt requires more resources for the debt service which reduces public
investment in the end.
If wages are rigid and the Phillips curve has a negative slope, the
trade-off does not exist. In this case, a deficit-financed increase in
public investment raises the ratio of public to private capital and
labor demand. As a consequence, unemployment declines, reducing
unemployment payments of the government which raises public
investment. Thus, lower unemployment spending prevents a decline in
public investment as public debt rises, even if the reaction coefficient β
is large. Further, a large reaction coefficient β has a positive effect on
the growth rate of private capital, which can be seen from the economy-
wide resource constraint (7.20). Therefore, a deficit-financed increase
in public investment raises the balanced growth rate for a large β.
With a small β, the positive effect of less unemployment payments
on public investment, as a result of higher deficit-financed public
investment, would be amplified. But, in this case, the crowding-out
effect of an increase in public investment dominates in the economy-
wide resource constraint so that private investment declines. This is
again seen from the economy-wide resource constraint (7.20), where we
recall that the initial deficit-financed increase in public investment is
modeled by a lower φ. Therefore, a deficit-financed increase in public
investment reduces the balanced growth, where K̇/K = Ġ/G holds, for
a small reaction coefficient β in case the Phillips curve has a negative
slope.
Hence, the different effects of higher deficit-financed public investment
in our model are due to the fact that employment is equal to its natural
level with flexible wages whereas employment varies if real wages are not
flexible when deficit-financed public investment is increased. It should
also be mentioned that a higher balanced growth rate goes along with a
higher wage to private capital ratio if wages are flexible. In case of rigid
real wages, the reverse holds. In this case, a higher balanced growth
rate goes along with a smaller ratio of the wage rate to private capital
implying a higher employment share and, thus, less unemployment.
Finally, comparing our model with the model where unemployment is
not considered, analyzed in Greiner (2007, 2008), it can be realized
that, from a qualitative point of view, the model with flexible wages
produces the same results as the model without unemployment. This
holds although the differential equations in the two models are of course
different, due to unemployment in this model leading to unemployment
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payments from the government to the household sector. Nevertheless, if
wages are flexible and the Phillips curve is vertical, employment is fixed
at its natural rate and the wage rate equals the marginal product. Only
if wages are rigid and the Phillips curve has a negative slope does fiscal
policy affect the unemployment rate and unemployment payments.
Then, the model gives rise to different outcomes, as mentioned above.

7.6 Conclusion

Should the government run deficits and finance productive public
spending in order to promote growth and employment in an economy?
The answer to this question crucially depends on whether real wages
are flexible and the Phillips curve is vertical or whether wages are rigid
and the Phillips has a negative slope.
With flexible real wages, there is a trade-off between stability and
positive growth effects of deficit-financed increases in public investment.
If a deficit-financed increase in public investment raises the balanced
growth rate, the government has to levy a lump-sum tax in order to
control public debt. Otherwise, convergence to the balanced growth
path cannot be assured. If real wages are rigid and the Phillips curve
has a negative slope, this trade-off does not exist. The reason for this
is that fiscal policy affects the level of employment in this case and,
therefore, the feedback effect of higher public debt is different from the
situation where employment is fixed at its natural level.
A result that holds independent of the flexibility of real wages is that
a stronger reaction of the government to higher public debt stabilizes
the economy. Hence, if the reaction of the government to higher debt
is large, the economy is stable and converges to the balanced growth
path asymptotically, independent of whether real wages are flexible or
rigid.

Appendix

Proof of Proposition 1

To prove this proposition, we set φ = 0, β = (1 − τ)(1 − α)xα(Ln)α − δ
and b = 0. Setting ẋ/x = ċ/c gives q(x, ·) = (1−α)xα(Ln)α(1−τ)−(ρ+
δ) + δG − τxα−1(Ln)α + λαxα−1(Ln)α−1(L − Ln). In case of sustained
growth we have g = τxα−1(Ln)α − δG − λαxα−1(Ln)α−1(L − Ln) > 0
which is only possible for τ > λα(L − Ln)/Ln. With this, it is easily

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:45:22AM



Endogenous Growth with Real Wage Rigidities 177

seen that limx→0 q(x, ·) = −∞ and limx→∞ q(x, ·) = +∞. Further, we
have ∂q(·)/∂x > 0. Thus, uniqueness of a BGP is shown.
To show saddle point stability, we compute the Jacobian matrix
evaluated at the rest point of (7.21)–(7.23). The Jacobian is given by

J =

⎡⎢⎣ c ∂ċ/∂b ∂ċ/∂x

0 ∂ḃ/∂b 0
x ∂ẋ/∂b ∂ẋ/∂x

⎤⎥⎦ ,

with c = c� and x = x�. One eigenvalue of this matrix is given
by λ1 = ∂ḃ/∂b = −K̇/K = −g < 0. Thus, we know that one
eigenvalue, λ1, is negative. Further, c(∂ẋ/∂x) − x(∂ċ/∂x) can be
computed as c(∂ẋ/∂x) − x(∂ċ/∂x) = −α(1 − α)xα−1(Ln)α(1 − τ) +
(α − 1)x−1 (τxα−1(Ln)α − λαxα−1(Ln)α−1(L − Ln)

)
. g > 0 implies

τxα−1(Ln)α − λαxα−1(Ln)α−1 (L − Ln) > δG > 0. Thus, the
determinant of J is negative. Since the product of the eigenvalues equals
the determinant, λ1 · λ2 · λ3 = det J > 0, and because of λ1 < 0, we
know that two eigenvalues are negative and one is positive. �

Proof of Proposition 2

To prove Proposition 2, ḃ/b = 0 is solved with respect to c giving
c = c(x, b, ·). Inserting c = c(x, b, ·) in ċ/c and solving ċ/c = 0 with
respect to b gives b� as in Proposition 2. �

Proof of Proposition 3

To prove this proposition we note that we set φ = 0, β = (1 − τ)(1 −
α)xα(Ln)α − δ and b = 0 to get scenario (i). Further, the balanced
growth rate is given by Ċ/C = −(ρ+δ)+(1−τ)(1−α)xα(Ln)α. Along
a BGP we have Ċ/C = Ġ/G which implies

(1 − τ)(1 − α)xα(Ln)α − (ρ + δ) =
ψ τxα−1(Ln)α − ψ λαxα−1(Ln)α−1(L − Ln) − δG. (A.1)

A value x�
i such that the left-hand side (l.h.s.) in (A.1) equals the right-

hand side (r.h.s.) gives a BGP for scenario (i).
Using that b on the BGP is given by b = φ · (x�)α(Ln)α/(ρ − β), the
condition Ċ/C = Ġ/G can be written for scenario (ii) as
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(1 − τ)(1 − α)xα(Ln)α − (ρ + δ) =
ψτxα−1(Ln)α − ψλαxα−1(Ln)α−1(L − Ln) − δG − ρψb/x. (A.2)

A value x�
ii such that the l.h.s. in (A.2) equals the r.h.s. gives a BGP

for scenario (ii).
The function on the l.h.s. of equation (A.1) and of equation (A.2) are
identical. The graph of the function on the r.h.s. of (A.1), however, is
above the graph of the function on the r.h.s. of (A.2) for all b > 0.
Therefore, the l.h.s. and the r.h.s. in (A.1) intersect at a larger value
of x than the l.h.s. and the r.h.s. in (A.2), giving a higher balanced
growth rate for scenario (i). �

Proof of Proposition 4

To prove this proposition, we compute the Jacobian matrix evaluated at
the rest point of system (7.25) – (7.27). The Jacobian has the following
form,

J =

⎡⎢⎢⎢⎣
c ∂ċ/∂b ∂ċ/∂c ∂ċ/∂y

0 ∂ḃ/∂b 0 0
x ∂ẋ/∂b ∂ẋ/∂c ∂ẋ/∂y

y ∂ẏ/∂b ∂ẏ/∂c ∂ẏ/∂y

⎤⎥⎥⎥⎦ ,

with c = c�, x = x� and y = y�. One eigenvalue of this matrix is given
by λ1 = ∂ḃ/∂b = −K̇/K = −g < 0. �

Notes
1 A survey of budgetary regimes studied in the economics literature is given

by van Ewijk (1991)
2 This chapter is based on Greiner, A. and P. Flaschel (2010), ‘Public debt

and public investment in an endogenous growth model with real wage
rigidities’, Scottish Journal of Political Economy, 57, 68–89.

3 From now on we omit the time argument t if no ambiguity arises.
4 We assume a constant tax rate since a time dependent rate would lead to

welfare losses, see Barro (1979).
5 An extensive discussion of the role of the Phillips curve in dynamic

macroeconomics can be found, for example, in Flaschel et al. (1997).
6 This is already shown in Bohn (1995) for discrete time and in Greiner

(2007) for continuous time. We repeat it here for reasons of readability.
7 The � denotes BGP values and we exclude the economically meaningless

BGP x� = c� = 0.
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8 We limit our consideration to b ≥ 0 because there would be no need for
the government to stick to the rule defined in (7.14) for b < 0, namely if
it was a creditor.

9 We made the simulations also with α = 0.6. Qualitatively, the results are
identical to those presented here.

10 For those computations as well as for the depiction of the limit cycle we
used the software CL_MATCONT, see Dhooge et al. (2003).
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8. Flexicurity: A Baseline Supply
Side Model

8.1 Social Reproduction and the Reserve Army Mechanism

This chapter starts from the observation that Goodwin’s (1967)
classical growth cycle does not represent a process of social
reproduction that can be considered as adequate for a social and
democratic society in the long-run. The chapter therefore derives from
this background a basic macrodynamic framework where this form of
cyclical growth and social reproduction is overcome by an employer
of ‘first’ resort, added to an economic reproduction process that is
highly competitive and flexible and thus not of the type of the past
Eastern socialism. Instead, there is high capital and labor mobility
(concerning ‘hiring’ and ‘firing’ in particular) where fluctuations of
employment in the first labor market of the economy (in the private
sector) are made socially acceptable through a second labor market
where all remaining workers (and even pensioners) find meaningful
occupation. The resulting economic system with its detailed transfer
payment schemes is in its essence comparable to the flexicurity model
developed for the Nordic welfare states and Denmark in particular. We
show that this economy exhibits a balanced growth path that is globally
attracting. Moreover, credit financed investment can be easily added
without disturbing the prevailing situation of full capacity growth. We
thus do not get demand-, but only supply-driven business fluctuations
in such an environment with both factors of production always fully
employed. This combines flexible factor adjustment in the private sector
of the economy with high employment security for the labor force and
thus shows that the flexicurity variety of capitalist reproduction can
work in a balanced or at least fairly stable manner.
We start from the (in 1995) still weak empirical evidence for the
existence of a long-phase cycle in the state variables e and v, the
employment rate and the wage share, that we have presented in Flaschel
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and Groh (1995) for a number of industrialized market economies.
We do this on the basis of fifteen years of further observations and
now also partly based on quite modern econometric techniques. Our
brief findings will be that the Goodwin growth cycle model of Flaschel
and Groh (1995) provides indeed a useful approach to the explanation
of the distributive cycle as it was observed in the US, the UK and
in other countries after World War II. In Kauermann et al. (2007)
we have obtained by specifically tailored econometric techniques the
graphical representation of the long-phase wage share v/employment
rate e cycle (as centers of the business fluctuations around them) for
the US economy over the period 1955–2004.
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Fig. 8.1: Goodwinian wage share/employment rate dynamics (bottom plots)
with estimated long-phase cycle to the right. Top graphs show the
data plotted against time

Figure 8.1 shows (bottom right) a single estimated long-phase core
cycle (within the scatter plot of v, e observations) for a period length
of approximately 50 years and (bottom left) the 6–7 cycles of business
cycle frequency (approximately 8 years each) that fluctuate around
this long-phase cycle. We ignore the shorter cycles in the following and
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concentrate on the observation that there is evidence for a long-phase
overshooting (non-monotonic) interaction between the share of wages
v in national income and the employment rate e, the core of which is
shown in Figure 8.1, bottom right. This clockwise oriented long-phase
cycle appears to be more complex in situations of a high employment
rate and is relatively simply structured in the opposite situations. The
reader is referred to Kauermann et al. (2007) for details on the applied
econometric technique and the results that can be obtained from it.
In order to briefly present a simple model of such a long-phase
accumulation cycle in the variables v and e we make use of the seminal
growth cycle model of Goodwin (1967). From this perspective, the
envisaged cycle-generating feedback structure can be based on the
following two laws of motion:

v̂ = v̇/v = βve(e − ē) − βvv(v − v̄), (8.1)
ê = ė/e = −βev(v − v̄), (8.2)

where v denotes real unit wage costs (or the share of wages in GDP) and
e the employment rate and the parameters βve > 0, βev > 0, βvv ≥ 0
determine the speed of adjustment. The coefficients ē and v̄ denote the
normal levels of employment and the wage share, respectively, meaning
that employment and the wage share are constant at those values.
We justify eq. (8.1) by means of the wage dynamics investigated in
Blanchard and Katz (1999), with perfect anticipation of price inflation,
however (implying a real wage Phillips curve), where in addition to
demand pressure we have unit wage costs acting as an error correction
mechanism on their own evolution. In the second law of motion we focus
on a goods market behavior that is profit-led, that is increases in unit
wage costs act negatively on aggregate demand and thus negatively on
the growth rate of the rate of employment e.
If βvv = 0 holds, as Blanchard and Katz assert it for the US
economy, we have the cross-dual dynamics of the Goodwin (1967)
growth cycle model and thus a center type dynamics that is stable, but
not asymptotically stable. In the case βvv > 0 we can apply Olech’s
Theorem, see Flaschel (1984), and obtain from it global asymptotic
stability of the dynamics in the positive orthant of the phase plane
with respect to the uniquely determined interior steady state position
ē, v̄. For weak Blanchard and Katz (1999) error correction terms we
thus get a somewhat damped long-phased cyclical motion in the wage
share/employment rate phase space as shown in Figure 8.2. We have
a clockwise rotation in the considered phase space with approximately
one cycle in 50 years.1

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:47:13AM



186 A Future for Capitalism

e

Stagflation

DepressionRecovery

Prosperity Phase

V

0.44 0.48 0.52 0.56 0.60 0.64 0.68 0.72 0.76 0.80

0
.8

0
0
.8

2
0
.8

4
0
.8

6
0
.8

8
0
.9

0
0
.9

2
0
.9

4
0
.9

6
0
.9

8
1
.0

0

Fig. 8.2: Goodwin-type long-phased wage share/employment dynamics

We can see that the theoretical 2D dynamics mirrors the empirical
phase plot to a certain degree. The Goodwin growth cycle mechanism
where employment growth depends negatively on income distribution
(is profit-led) and where wage share growth depends positively on
the state of the labor market thus not only explains the clockwise
orientation observed in the data, but also the long-phased nature of
the cycle when adjustment speeds are crudely chosen from an empirical
perspective. The unique observation of a single long cycle in income
distribution and employment that we have available for the US economy
after World War II is thus in fairly close correspondence to the Classical
growth cycle model and its suggestion of a long-phase accumulation
cycle.2

Generating order and economic viability in market economies by large
swings in the unemployment rate (mass unemployment with human
degradation of part of the families that form the society), as shown
above, is one way to make capitalism work, but it must surely be
critically reflected with respect to its social consequences. Moreover,
it must be contrasted with alternative economic systems that allow
combining the situation of a highly competitive market economy with
a human rights bill that includes the right (and the obligation) to work,
and to get income from this work that at the least supports basic needs
and basic happiness. The Danish flexicurity system provides a typical
example for such an alternative. By contrast, a laissez-faire capitalistic
society that ruins family structures to a considerable degree (through
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alienated work, mass unemployment and unlimited media programs)
cannot stay a democratic society in the long-run, since it produces
conflicts that can range from social segmentation to class clashes, racial
clashes and more.
In the next section, we augment the Goodwin model by a second
labor market where the state acts as the employer of ‘first’ resort3

and thus guarantees full employment by specific actions. We show that
this extension not only removes the reserve army mechanism from the
labor market, despite the possibility of a wage–price spiral mechanism
in the first labor market, but also makes the economy convergent to its
long-run balanced growth path and this the faster the more flexible the
labor market is adjusting. Apart from the (important) microeconomic
problem of how the second labor market that is added here to the
Goodwin growth cycle model can work in an efficient and socially
acceptable manner, we thus get the result that the macroeconomic
performance is not only improved by this reformulation of the Goodwin
model, but indeed turned into a state that can be considered as socially
superior to the actual working of capitalist market economies like the
USA and the UK.

8.2 Flexicurity: A Baseline Structure

We have considered from the theoretical and the empirical perspective
a long-phase growth cycle that in the theoretical model of Flaschel
and Groh (1995) was based – as a modification of the simple
Goodwin growth cycle approach discussed in the preceding section
– on a repelling steady state and behavioral nonlinearities far off
the steady state that tame the explosive dynamics and make it
viable and that is confirmed in its qualitative features through
econometric measurements for the US economy after World War
II. This reserve army mechanism, the distributive cycle as well as
the accompanying inflation/unemployment cycle, is obviously a fairly
archaic way to provide boundedness and order in a advanced capitalist
market economy and its democratic institutions. We are therefore
now designing as an alternative to the preceding one a growth model
that rests in place of overaccumulation (in the prosperity phase) and
mass unemployment (in the stagnant phase) on a second labor market
which, through its institutional setup, guarantees full employment in
its interaction with the first labor market, the employment in the
industrial sector of the economy that is modelled as highly flexible
and competitive.

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:47:13AM



188 A Future for Capitalism

We therefore first reconsider the sector of firms in such an economy:

Table 8.1: Firms: production and income account

Uses Resources

δK δK

ω1Ld
1 , Ld

1 = Y p/z C1 + C2 + Cr

ω2Lw
2f G

Π (= Y f ) I (= Y f )
δ1R + Ṙ S1

Y p Y p

This account is a very simple one. Firms use their capital stock (at full
capacity utilization as we shall show later on) to employ the amount
of labor (in hours): Ld

1 in its operation, at the real wage ω1, the law
of motion of which is to be determined in the next section from a
model of the wage–price level interaction in the manufacturing sector.
They in addition employ labor force Lw

2f = αf Ld
1, αf = const. from the

second labor market at the wage ω2, which is a constant fraction αω

of the market wage in the first labor market. This labor force Lw
2f is

working the normal hours of a standard workday, while the workforce
Lw

1 from the first labor market may be working overtime or undertime
depending on the size of the capital stock in comparison to its own size.
The rate uw = Ld

1/Lw
1 is therefore the utilization rate of the workforce

in the first labor market, the industrial workers of the economy (all
other employment comes from the working of households occupied in
the second labor market). Note, finally, that we allow for capital stock
depreciation at the rate δ.

Firms produce full capacity output4

Y p = C1 + C2 + Cr + I + δK + G + S1

that is sold to the two types of consumers (and the retired households),
the investing firms and the government. The demand side of the model
is formulated here in a way such that indeed this full capacity output
can be sold in this way, see the next section on this matter. Deducting
from this output Y p of firms their real wage payments to workers from
the first and the second labor market (and depreciation)5 we get the
profits of firms which are here assumed to be invested fully into capital
stock growth K̇ = I = Π. We thus have classical (direct) investment
habits in this basic approach to a model with an employer of first resort.
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There is therefore not yet debt or equity financing of investment in this
model type.
We assume a fixed proportions technology with yp = Y p/K the
potential output–capital ratio and with z = Y p/Ld

1 the given value
of labor productivity (which determines the employment Ld

1 of the
workforce Lw

1 of firms).
We next consider the households sector of our social growth model
which is composed of worker households working in the first labor
market and the remaining ones that are all working in the second labor
market.

Table 8.2: Households 1 and 2 (primary and secondary labor market):
income account

Households 1:
Uses Resources

C1 = ch1(1 − τh)ω1Ld
1

ω2Lw
2h = ch2(1 − τh)ω1Ld

1

T = τhω1Ld
1

ω2(L − (Lw
1 + Lw

2f + Lw
2h + Lw

2g))
ω2Lr, Lr = αrL

S1 ω1Ld
1

Y w
1 = ω1Ld

1 Y w
1 = ω1Ld

1

Households 2:
Uses Resources
C2 ω2Lw

2 , Lw
2 = L − Lw

1

Y w
2 Y w

2

Households of type 1 consume manufacturing goods of amount C1 and
services from the second labor market Lw

2h. They pay an (all) income
tax T and they pay in addition – via further tax transfers – all workers’
income in the labor market that is not coming from firms, from them
and government (which is equivalent to an unemployment insurance).
Moreover, they pay the pensions of the retired households (ω2Lr) and
accumulate their remaining income S1 in the form of a company pension
into a fund R that is administrated by firms (with inflow S1, see the
sector of households and outflow δ1R).
The transfer ω2(L − (Lw

1 + Lw
2f + Lw

2h + Lw
2g) can be considered as

solidarity payments, since workers from the first labor market that lose
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their job will automatically be employed in the second labor market
where full employment is guaranteed by the government (as employer
of first resort). We consider this employment as skill preserving, since
it can be viewed as ordinary office or handicraft work (subject only to
learning by doing when such workers return to the first labor market,
that is, employment in the production process of firms).
The second sector of households is here modeled in the simplest way
that is available: households employed in the second labor market, that
is, Lw

2 = Lw
2f + Lw

2h + Lw
2g pay no taxes and totally consume their

income. We have thus Classical saving habits in this household sector,
while households of type 1 may have positive or negative savings S1
as residual from their income and expenditures. We here assume that
they can accumulate these savings (or dissave in case of a negative S1)
from the stock of commodities they have accumulated as inventories in
the past.
In order to have a consistent distribution of the funds R that are
accumulated by households of type 1 on the basis of their savings S1,
according to the stock–flow relationship Ṙ = S1 we have to modify this
relationship as follows:

Ṙ = S1 − δ1R,

where δ1 is the rate by which these funds are depreciated through
company pension payments to the ‘officially retired’ workers Lr

assumed to be a constant fraction of the ‘active’ workforce Lr = αrL.
These worker households are added here as not really inactive, but offer
work according to their still existing capabilities that can be considered
as an addition to the supply of work organized by the government
L − (Lw

1 + Lw
2f + Lw

2h), that is the working potential of the officially
retired persons remains an active and valuable contribution of the work
hours that are supplied by the members of the society. It is obvious
that the proper allocation of the work hours under the control of the
government needs thorough reflection from the microeconomic and the
social point of view, which, however, cannot be a topic in a chapter on
the macroeconomics of such an economy.
As the income account of the retired households (see Table 8.3) shows,
they receive pension payments as if they worked in the second labor
market and they get in addition individual transfer income (company
pensions) from the accumulated funds R in proportion to the time
they have been active in the first labor market, and as an aggregate
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household group of the total amount δ1R by which the pension funds
R are reduced in each period.

Table 8.3: Retired households: income account

Uses Resources

Cr ω2Lr + δ1R, Lr = αrL

Y r Y r

There is finally the government sector which is also formulated in a
very basic way:

Table 8.4: The government: income account

Uses Resources

G = αgT T = τhω1Ld
1

ω2Lw
g2 = (1 − αg)T

ω2(L − (Lw
1 + Lw

2f + Lw
2h + Lw

2g)) ω2Lw
r

ω2Lr ω2αrL

Y g Y g

The government receives income taxes, the solidarity payments
(employment benefits) for the second labor market paid from workers
in the first labor market and old-age pension payments. It uses the
taxes to finance government goods demand G and the surplus of taxes
over these government expenditures to actively employ the core workers
in the government sector. In addition it employs the workers receiving
employment benefits from the households in the first labor market and
it in fact also employs the ‘retired’ persons to the extent they can still
contribute to the various employment activities. We thus have that
the total labor force in the second labor market is employed by firms,
by households of type 1 and the remainder through the government
as is obvious from the solidarity payments of households working in
the first labor market. We thus have that the income payments to
workers in the second labor market (ω2Lw

2 ) that are not originating
from their services to firms, to households of type 1 or through an
excess of income taxes over government commodity expenditures (base
government employment) are paid out of transfers from the household
sector that works in industrial production to the government, and that
on the basis of these payments the remaining work in the second labor
market is organized by government (in the way it does this in the
administration of the state in all modern market economies).
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In sum we get that workers are employed either in the first labor
market and if not there then by doing auxiliary work within firms,
services for households of type 1 or services in the government sector
concerning public administration, infrastructure services, educational
services or other public services (in addition there is potential labor
supply αrL from the retired households, which due to the long life
expectancy in modern societies can remain effective suppliers of specific
work over a considerable span of time). In this way the whole workforce
is always fully employed in this model of social growth (and the retired
persons according to their capabilities) and thus does not suffer from
human degradation in particular. Of course, there are a variety of
issues concerning state organized work that point to problems in the
organization of such work, but all such problems exist also in actual
industrialized market economies in one way or another.
We thus have a classical growth model of the economy where full
employment is not assumed, but actively constructed. To motivate
the behavioral equations of the social growth model of this chapter
we derive them as simplification from an advanced Goodwin–Kalecki
growth cycle model where indeed the persistent long-phase cycle in
employment and the wage share we derived and observed in Section 8.1
is augmented by Keynesian goods market dynamics and a Kaleckian
reserve army mechanism that concerns the whole social structure of
accumulation and in particular an explanation of the rise and the
(partial) fall of the welfare state after World War II. We will introduce
the behavioral equations of our social growth model by contrasting
them – as we go along – with what has been assumed in Flaschel, Franke
and Semmler (2008) within the Goodwin–Kaleckian growth cycle model
of a distributive reserve army mechanism coupled with Kalecki’s (1943)
political aspects of full employment.

8.3 Goodwin–Kalecki Dynamics: Progress towards
Consensus-driven Economies?

In this section we go on from the Goodwinian modeling of the Marxian
reserve army mechanism to its extension as a Kaleckian model of the
evolution of the welfare state after World War II as it was modeled in
Flaschel, Franke and Semmler (2008). We progressed in this framework
from the case of dissent economies (where in fact a Goodwinian and a
Kaleckian type of reserve army mechanism were interacting) to the case
of consensus-driven economies where we could show the existence of a
high and attracting balanced growth path for such an economy. The

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:47:13AM



Flexicurity: A Baseline Supply Side Model 193

following Table 8.5 shows the range of possibilities that was considered
in Flaschel, Franke and Semmler (2008).

Table 8.5: Four types of market economies

High steady state Low steady state

Stable steady
state

Nordic consensus-driven
economy

Kaleckian market
economy type I

Unstable
steady state

Kaleckian market
economy type II

Southern dissent economy

As conditions for the existence of a consensus-driven economy, we
assumed Flaschel, Franke and Semmler (2008), see the behavioral
equations below, that demand pressure in the labor market (both inside
and outside of the firm) does not influence the rate of wage inflation very
much, that is the wage level is a fairly stable magnitude. Furthermore,
the Kaleckian reserve army mechanism was absent from the model
(ie = 0). Moreover, the benchmark values for demand pressures and
the employment policy of firms are consistent with each other and all
sufficiently high to not imply labor market segmentation and significant
disqualification of unemployed workers. This can be coupled with
flexible hiring and firing policies then, that is the parameter βeu may
be chosen as large as it is desirable.
This modified Kaleckian approach to consensus-driven economies is
contrasted in the following with the dynamics and the balanced growth
path of the model of flexicurity capitalism we have introduced in the
preceding section. We there compare models of the distributive growth
cycle (with more or less conflict between capital and labor) with the
flexicurity variant of competitive capitalism. However, the important
and difficult topic of the generation of socio-economic progress paths
that lead from distributive conflict cycles to consensus-driven economies
and from there towards the proper functioning of an employer of first
resort economy, as the perspective of the flexicurity approach to social
growth, must be left for future research here.
We derive the behavioral relationships of our model of flexicurity
capitalism by contrasting them with the Kaleckian growth cycle model
of Flaschel, Franke and Semmler (2008). We represent the laws of
motion of the latter economy first in a framework of Goodwin–Kalecki
type, before we show how these equations simplify in our model of social
growth with an employer of first resort.
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We consider first the wage–price dynamics in the first labor market,
which is the only labor market in the Goodwin–Kalecki approach. For
the description of these dynamics we start from a general formulation of
a wage–price spiral as shown below, see Flaschel, Franke and Semmler
(2007) for a detailed treatment of its structure.6

ŵ = βwe(e − ē) + βwu(uw − ũw) − βwω ln(
ω

ωo
) + κwp̂ + (1 − κw)πc,

p̂ = βpy(y − ȳ) + βpω ln(
ω

ωo
) + κpŵ + (1 − κp)πc.

In these equations, ŵ, p̂ denote the growth rates of nominal wages w and
the price level p (their inflation rates) and πc a medium-term inflation-
climate expression which, however, is of no relevance in the following
due to our neglect of real interest rate effects on the demand side of the
model. We denote by e the rate of employment on the external labor
market and by uw the ratio of utilization of the workforce within firms.
This latter ratio of employment is compared by the workforce in their
negotiations with firms with their desired normal ratio of utilization
ũw. We thus have two employment gaps, an external one, e − ē, and an
internal one, uw − ũw, which determine wage inflation rate ŵ from the
side of demand pressure within or outside of the production process. In
the wage PC we in addition employ a real wage error correction term
ln(ω/ω0) as in Blanchard and Katz (1999), see Flaschel and Krolzig
(2006) for details, and as a cost pressure term a weighted average of
short-term (perfectly anticipated) price inflation p̂ and the medium-
term inflation climate πc in which the economy is operating.
As the wage PC is constructed it is subject to an interaction between
the external labor market and the utilization of the workforce within
firms. Higher demand pressure on the external labor market translates
itself here into higher workforce wage demand pressure within firms
(and demand for a reduced length of the normal working day, etc.),
an interaction between two utilization rates of the labor force that has
to be and will be taken note of in the formulation of the employment
policy of firms. Demand pressure on the labor market thus exhibits
two interacting components that employed workers may make their
behavior dependent upon.
We use the output–capital ratio y = Y/K to measure the output gap in
the price inflation PC and again the deviation of the real wage ω = w/p
from the steady state real wage ωo as an error correction expression in
the price PC. Cost pressure in this price PC is formulated as a weighted
average of short-term (perfectly anticipated) wage inflation and again
our concept of an inflationary climate πc. In this price Phillips curve
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we have three elements of cost pressure interacting with each other, a
medium-term one (the inflationary climate) and two short-term ones,
basically the level of real unit wage labor costs (a Blanchard and Katz
(1999) error correction term) and the current rate of wage inflation,
which taken by itself would represent a constant markup pricing rule.
This basic rule is however modified by these other cost-pressure terms
and in particular also made dependent on the state of the business cycle
by way of the demand pressure term y − ȳ in the market for goods.
In our social growth model the above wage–price inflation dynamics
simplifies to the following form:

ŵ = βwu(uw − ũw) − βwω ln( ω

ωo
) + κwp̂ + (1 − κw)πc (8.3)

p̂ = βpω ln( ω

ωo
) + κpŵ + (1 − κp)πc (8.4)

since we will have – by construction – full employment in this model
type (and a NAIRU rate that is zero) and in addition a goods demand
that is always equal to the potential output that is produced by firms.
On the demand side of the model the Kaleckian framework used for
reasons of simplicity the conventional Keynesian dynamic multiplier
process (in place of a full-fledged Metzlerian inventory adjustment
mechanism) and extremely classical saving habits, together with a
Kaleckian type of investment function, that is

Ŷ = Ẏ /Y = βy(Y d/Y − 1) + ā, Y d = ωLd + I(·) + δK + G,

where Y d, Y denote aggregate demand and supply and ā a trend
term in the behavior of capitalist firms. Assuming a fixed proportions
technology with a given output–employment ratio x = Y/Ld, and
potential output–capital ratio yp = Y p/K, allows us to determine from
the output–capital ratio y the employment uw of the workforce within
firms that corresponds to this activity measure y:

uw = y/(xle), uw = Ld/Lw, l = L/K, e = Lw/L

(with Ld hours worked, Lw the number of workers employed within
firms and with L denoting labor supply). This relationship represents
by and large a technical relationship (to be calculated by ‘engineers’)
and relates hours worked to goods market activity as measured by y in
the way shown above.
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In the social growth model we always have the relationship yd = y = yp

per unit of capital and thus no dynamic on the goods market, and get
on this basis then:

uw = Ld
1/Lw

1 = yp

zle1
= yp

zlw
1

,

with l = L/K, lw
1 =Lw

1 /K, e1 = Lw
1 /L.

(8.5)

This technological relationship must be carefully distinguished from the
employment (recruitment) policy of firms that reads on the intensive
form level:

ê = βeu(uw − ũf) − βeω(ω − ωo) + ā − L̂, i.e.,
ė = βeu(yp/(xl) − ũf e) − βeω(ω − ωo)e + (ā − L̂)e.

The basis of this formulation of an employment policy of firms in terms
of the employment rate is – by assumption – the following level form
representation of this relationship:

L̇w = βeu(Ld − ũfLw) − βeω(ω − ωo)Lw + āLw, i.e.,
L̂w = βeu(Ld/Lw − ũf ) − βeω(ω − ωo) + ā,

where ā again integrates the trend term assumed by firms now into
their employment policy and where ũf represents the utilization ratio
of the workforce of firms that is desired by them. In order to obtain the
equation ê as the resulting law of motion for the rate of employment
one simply has to take note of the definitional relationship ê = L̂w − L̂,
where L denotes the labor supply in each moment in time. We have
also included into the above recruitment policy a term that says that
intended recruitment will be lowered in case of increasing real wage
costs of firms.
In the social growth model the employment policy of firms (on the first
labor market) is by and large the same as above. We stress, however,
that the external and the internal labor market and the pressure they
are exercising on money wage formation form a capillary system in
the Goodwin–Kalecki approach and are handled by firms against this
background. Such a situation is no longer present in the social growth
model, since there is by construction full employment in this model
type and since the second labor market here serves as a buffer for
the fluctuations that occur in the employment of workers within firms.
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Note that the label flexicurity assumes in this regard that firms are
completely free in their choice of the hiring and firing parameter βeu.

Now, we have

ê1 = βeu(uw − ũw) + ρo − L̂, i.e., (8.6)
ė1 = βeu(yp/(xl) − ũwe1) + (ρo − L̂)e1, or simpler, (8.7)
l̂w
1 = βeu(yp/(zlw

1 ) − ũw) + (ρo − ρ) (8.8)

since investment is equal to profits in this basic version of the social
growth model. Note that we now use a common measure ũw in the
money wage PC and the recruitment policy of firms and that we assume
now ρo to be the trend rate of growth of the economy which is used by
firms in their trend labor recruitment policy (in place of the ā used in
the Goodwin–Kalecki model).
In the Keynesian Goodwin–Kalecki framework we assumed extremely
classical saving habits (sw = 0, sc = 1) and for the investment behavior
of firms:

I/K = iρ(ρ − ρo) − ie(e − ēf ) + ā,

with ρ = y(1 − ω/x) the current rate of profit. In this equation,
the magnitude ā denotes again the given trend investment rate
(representing investor’s ‘animal spirits’) from which firms depart in
a natural way if there is excess profitability (and vice versa). Moreover,
firms have a view of what the employment rate should be on the
external labor market (Kalecki’s (1943, ch.12) analysis of why ‘bosses’
dislike full employment) and thus reduce their (domestic) investment
plans (driven by excess profitability) in situations of a tense labor
market. They thus take pressure from the labor market in the future
evolution of the economy by their implicit collective understanding
that high pressure in the capillary system of internal and external
labor markets we have considered above will lead to conditions in the
capital–labor relationship, unwanted by firms, since persistently high
employment rates may give rise to significant changes of workforce
participation with respect to firms’ decision making, in the hiring and
firing decision of firms, in reductions in the worky day etc., not at all
liked by ‘industrial leaders’ in the case of a Kaleckian dissent economy.
In the social growth model, the alternative and extension of this chapter
to/of a Kaleckian consensus-driven economy, we have already assumed
that workers of type 2 consume their whole income (they pay no
taxes). With respect to the other type of workers we assume as their
consumption function
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C1 = ch1(1 − τh)ω1Ld
1, (8.9)

ch propensity to consume, τh tax rate

ω2Lw
2h = ch2(1 − τh)ω1Ld

1 (8.10)
consumption of household services.

Households’ type 1 savings is on the basis of our accounting
relationships given by

S1 =ω1Ld
1 − C1 − ω2Lw

2h−
ω2(L − (Lw

1 + Lw
2f + Lw

2h + Lw
2g) − ω2Lr)

(8.11)

due to the assumed solidarity contribution they provide to the second
labor market. Investment behavior is very simple in the basic form of
the social growth model: all profits of firms are invested and there is
no debt or equity financing yet. The growth rate of the capital stock is
thus simply given by K̂ = ρ = Π/K(ρo the steady state rate of profit).
On the basis of what we have already assumed we thus get:

K̂ = ρ = yp[1 − ω1(1 + αωαf )/z] − δ,

ω2 = αωω1,Lw
2f = αf Ld

1.
(8.12)

See below with respect to the parameter αf which characterizes the
employment policy of firms with respect to the second labor market.
For government consumption we finally assume the simple relationship
G = γI, that is, government consumption per unit of capital grows at
the same rate as the capital stock (which allows integrating fiscal policy
with investment behavior in the intensive form of the model).
Since the government, workers from the second labor market and
pensioners do not save; since all tax transfers are turned into
consumption and the savings of households of type 1 into commodity
inventories of firms from which company pensions are to be deducted;
and since finally all profits are invested, it can easily be shown from
what was presented in accounting form in the preceding section that
we must have at all times:

Y p =C1 + C2 + Cr + I + δK + G + S1, (8.13)
C1 =ch1(1 − τh)ω1Ld

1 (8.14)
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if firms produce at full capacity Y p = ypK, Ld
1 = Y p/z (which they

can and will do in this case). There is thus no demand problem on
the market for goods and thus no need to discuss a dynamic multiplier
process as in the Goodwin–Kalecki model with which this model was
compared here. Note that, moreover, we have by construction of the
social growth model at all points in time:

L = Lw
1 + Lw

2f + Lw
2h + Lw

2g + Lw
r = Lw

1 + Lw
2 (8.15)

Lr = αrL.

We thus assume that households of type 1 must pay as solidarity
contribution (employment benefits) those workers of type 2, whose
wages are not paid by firms, through households type 2 service
to households of type 1 and through the core employment in
the government sector. The government employs in addition as
administrative workers and infrastructure workers (public work and
education) the remaining workforce in the second labor market (plus
the Lr services from pensioners). This completes the discussion of the
behavioral equations of the social growth model, the intensive form of
which will now be derived in the following section. Compared to the
Goodwin–Kalecki model of Flaschel, Franke and Semmler (2008) this
model type will be shown to function very easily without the need of a
discussion of conflict-driven upper and lower turning points in economic
activity and income distribution which are necessary to keep the locally
centrifugal dynamics of the Goodwin–Kalecki approach bounded and
thus viable. There are only mildly conflicting income claims in the social
growth model and also only mild conflicts about the role and the extent
of the welfare state in such a framework (to be discussed below).
In the Goodwin–Kalecki growth cycle model we have (in the dissent
situation) conflict-riddled turning points in economic and social
activities than can end prosperity phases in a radical fashion and then
lead the society into long-lasting depressions; processes that are harmful
and wasteful with respect to human and physical capital and that may
not work towards a recovery under all circumstances. The need for an
alternative to such a situation is therefore a compelling one from the
perspective of a social and democratic society and the potential it may
contain for the evolution of mankind. We have already introduced in the
previous and this section the economic contours of such an alternative.
This alternative model of social reproduction will be analyzed in its
macrodynamic features in the next two sections.
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8.4 Balance Reproduction: Existence and Stability

The Dynamics and their Balanced Growth Path

Inserting the equations of the social growth model appropriately into
each other gives rise to the following 3D dynamics in the state variables
ω1 = w/p, lw

1 = Lw
1 /K and l = L/K where the last variable does

not, however, feed back into the first two laws of motion due to the
construction of the labor markets of the model.7

ω̂1 =κ

[
(1 − κp)

(
βwu

(
yp

zlw
1

− ũw

)
−

βwω ln
(

ω1
ωo

1

))
− (1 − κw)βpω ln

(
ω1
ωo

1

)]
,

(8.16)

l̂w
1 =βeu

(
yp

zlw
1

− ũw

)
+ n − ρ,

with ρ = yp[1 − ω1(1 + αωαf )/z] − δ,

(8.17)

l̂ =n − (yp[1 − (1 + αωαf )ω1/z] − δ).
=yp[(1 + αωαf )(ω1 − ωo

1)/z]
(8.18)

However, in order to get a stationary value of l in the long-run we must
assume a special value for ωo

1 in the first two equations (as the steady
state reference real wage in the first labor market), which is determined
by:

l̂ = 0, i.e., yp[1 − (1 + αωαf )ω1/z] = δ + n. (8.19)

The reference wage used in the first two laws of motion must therefore
be chosen such that the capital stock grows with the natural rate n
in the steady state, which is one of the conditions needed for steady
growth in the Harrod (1939) growth model. Since our model is based
on Say’s law the other conditions of the Harrod model do not apply
here.
Based on this assumption we get for the interior steady state or
balanced growth path of the social growth economy the equations
(ũw = 1 in the following for reasons of simplicity):
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lwo
1 = yp

ũwz
= ldo

1
ũw

= yp/z, (8.20)

ωo
1 =

1 − n+δ
yp

1 + αf αω
z < z, (8.21)

lo = arbitrary. (8.22)

Since we have a zero determinant for the 3D Jacobian of the above
dynamics (since the third law of motion only depends on the first
state variable) we have zero root hysteresis in the 3D system which
in the given form allows us to treat and solve the first two equations
independently of the third one, which when appended can converge
to any value of l, depending on shocks to labor supply, capital
formation and the like. Note, however, that this only applies if there
is social consensus with respect to the steady state real wage ωo

1 as
the benchmark for real wage negotiations in the first labor market.
Choosing in addition (and for example) as parameter values8 αw =
0.5, n = 0.05, δ = 0.1, yp = 0.5 gives for the ratio v1 = ω1/z, the wage
share in the first labor market, the approximate value v1 = 0.64, and
for the profit share Πo/Y p the value 0.1, which in sum implies for
the shares of wages and government expenditures the value 90 percent.
Note finally that the living standards in this society, as measured by
real wages, depend of course on the value of the labor productivity of
workers in the first labor market.

Monotonic Convergence towards Balanced Growth

For the Jacobian of the 3D dynamics evaluated at the steady state we
get from the laws of motion:

Jo =

⎛⎜⎝−κ[(1 − κp)βwω + (1 − κw)βpω] −κ(1 − κp)βwu
yp

z
ωo

1
(lwo

1 )2 0
yp(1+αωαf )

z lwo
1 −βeu

yp

zlwo
1

0
yp(1+αωαf )

z l 0 0

⎞⎟⎠ .

Since we only have to investigate the first two laws of motion, it suffices
to consider the following matrix with respect to its eigenvalues:
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Jo =

(
Jo

11 Jo
12

Jo
21 Jo

22

)

=

(
−κ[(1 − κp)βwω + (1 − κw)βpω] −κ(1 − κp)βwu

yp

z (lwo
1 )−2ωo

1
yp(1+αωαf )

z lwo
1 −βeu

yp

zlwo
1

)

=

(
− −
+ −

)
.

From the sign structure in this matrix it is obvious that we always have
locally asymptotically stable dynamics (that is, trace Jo < 0, det Jo >
0). Furthermore, the condition trace Jo = 4 det Jo, that is,

(Jo
11 + Jo

22)2 = 4(Jo
11Jo

22 + Jo
21Jo

12)

separates monotonic convergence (for parameters βeu sufficiently
large) from cyclical convergence (parameters βeu sufficiently small).
Reformulated, this condition reads:

|Jo
22| = |Jo

11| + 2
√

|Jo
21Jo

12|, i.e., βH
eu = zlwo

1
yp

[|Jo
11| + 2

√
|Jo

21Jo
12|].

We thus get for the bifurcation value βH
eu that separates monotonic

from cyclical convergence:

βH
eu =κ[(1 − κp)βwω + (1 − κw)βpω]+

2
√

(1 + αωαf )κ(1 − κp)βwuωo
1lwo

1 .
(8.23)

This critical parameter for the hiring and firing speed parameter in our
social growth economy is therefore in particular larger the larger the
reaction of money wage inflation with respect to workforce utilization,
that is the larger the parameter βwu becomes. We thus get that
economic fluctuations can be avoided in this type of economy if wages in
the first labor market respond relatively sluggishly to demand pressure
in this market (as measured by the utilization rate of the insiders) and
if hiring and firing is a sufficiently flexible process as envisaged by the
concept of flexicurity capitalism.

Global Viability

For the investigation of global asymptotic stability we will now analyze
the core dynamical system by means of so-called Liapunov functions.
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For this purpose we represent the 2D dynamics of the preceding section
as follows.

ω̂1 = G1(ω1) + G2(lw
1 ), G1′

< 0, G2′
< 0, (8.24)

l̂w
1 = H1(ω1) + H2(lw

1 ), H1′
> 0, H2′

< 0. (8.25)

The Liapunov function to be used in the stability proof then reads as
follows:

V (ω1, lw
1 ) =

∫ ω1

ωo
1

H1(ω̃1)/ω̃1dω̃1 +
∫ lw

1

lwo
1

−G2(l̃w
1 )/l̃w

1 dl̃w
1 .

This function describes by its graph a 3D sink with the steady state of
the economy as its lowest point, since the above integrates two functions
that are negative to the left of the steady state values and positive to
their right. For the first derivative of the Liapunov function along the
trajectories of the considered dynamical system we moreover get:

V̇ =dV (ω1(t), lw
1 (t))/dt =

(
H1(ω1)/ω1

)
ω̇1 − (

G2(lw
1 )/lw

1
)

l̇w
1

=H1(ω1)ω̂1 − G2(lw
1 )l̂w

1

=H1(ω1)(G1(ω1) + G2(lw
1 )) − G2(lw

1 )(H1(ω1) + H2(lw
1 ))

=H1(ω1)G1(ω1) − G2(lw
1 )H2(lw

1 )
= − H1(ω1)(−G1(ω1)) − (−G2(lw

1 ))(−H2(lw
1 ))

≤0 [= 0 if and only if ω1 = ωo
1, lw

1 = lwo
1 ],

since the multiplied functions have the same sign to the right and to the
left of their steady state values and thus lead to positive products with
a minus sign in front of them (up to the situation where the economy
is already sitting in the steady state). We thus have proved that there
holds:

Theorem 1 The interior steady state of the dynamics

ω̂1 =κ

[
(1 − κp)

(
βwu

(
yp

zlw
1

− ũw

)
− βwω ln

(
ω1
ωo

1

))
− (8.26)

(1 − κw)βpω ln
(

ω1
ωo

1

)]
,

l̂w
1 =βeu( yp

zlw
1

− ũw) + ρo + (yp[(ω1 − ωo
1)(1 + αωαf )/z] − δ), (8.27)
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is a global sink of the function V, defined on the positive orthant of the
phase space, and is attracting in this domain, since the function V is
strictly decreasing along the trajectories of the dynamics in the positive
orthant of the phase space.

From the global perspective there may, however, be supply bottlenecks
in the second labor market. Here we assume that the economy is
working always in a corridor around the steady state where the
government as the employer of first resort has still a sufficient amount of
workforce working in the range of activities that is organized by it. Due
to the stability results obtained in the present and the preceding section
this is not a very restrictive assumption under the normal working of
the economy.

8.5 Company Pension Funds
There is a further law of motion in the background of the model that
needs to be considered in order to provide an additional statement
on the viability of the considered model of flexicurity capitalism. This
law of motion describes the evolution of the pension fund per unit of
the capital stock η = R

K and is obtained from the defining equation
Ṙ = S1 − δ1R as follows:

η̂ = R̂ − K̂ = Ṙ

K

K

R
− ρ = S1 − δ1R

K
/η − ρ, i.e.:

η̇ = S1
K

− (δ1 + ρ)η = s1 − (δ1 + ρ)η

with savings of households of type I and profits of firms per unit of
capital being given by:

s1 =(1 − (ch1 + ch2)(1 − τh) − τh)ω1yp/z − αωω1(lw
x + lr),

lw
x = l − (lw

1 + lw
2f + lw

2h + lw
2g),

lr = αrl,

that is, due to the financing of the employment terms lw
2h + lw

2g:

s1 =(1 − ch1(1 − τh) − αgτh)ω1yp/z − ((1 + αr)l − (lw
1 + lw

2f ))αωω1,

lw
2f = αf yp/z,

ρ =yp[1 − (1 + αωαf )ω1/z] − δ.
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For reasons of analytical simplicity we now assume that the government
pursues an immigration policy that ensures for the total growth rate
of the labor force the condition n = K̂, that is, the total labor supply
grows by this migration policy with the same rate as the capital stock.
This keeps the ratio l = L/K constant, a simplifying assumption that
must be accompanied by the assumption that the actual l̄ must be
chosen in a certain neighborhood of a base value l̄o that is to be
determined later on. Since we are now no longer able to determine
the steady state value of the real wage ω1 from the law of motion
for l, we have to supply it from the outside now: ωo

1 = ω̄1 = given.
This also provides us with the steady state value of the rate of profit
ρo = ρ̄ = yp[1 − (1 + αωαf )ω̄1/z] − δ which also determines the steady
value of natural growth no = ρ̄. Moreover we also assume for simplicity
δ1 = δ for the depreciation rates of the capital stock and the stock of
pension funds.
This gives for the law of motion of the pension fund to capital ratio the
differential equation:

η̇ =(1 − ch1(1 − τh) − αgτh)ω1
yp

z
−
(

(1 + αr)l̄ −
(

lw
1 + αf

yp

z

))
αωω1

−
(

yp − (1 + αωαf )ω1
yp

z

)
η.

We thus get that the trajectory of the pension fund ratio η is driven by
the autonomous evolution of the state variables ω1, lw

1 that characterize
the dynamics of the private sector of the economy and that has been
shown to be convergent to the steady state values ω̄1, lwo

1 = yp/z as
usual. Assuming that these variables have reached their steady state
positions then gives

η̇ =(1 − ch1(1 − τh) − αgτh)ω̄1
yp

z
−(

(1 + αr)l̄ −
(

lwo
1 + αf

yp

z

))
αωω̄1 − (δ + ρ̄)η,

which gives a single linear differential equation for the ratio η. This
dynamic is globally asymptotically stable around its steady state
position (lwo

1 = yp/z):

ηo =
(1 − ch1(1 − τh) − αgτh)ω̄1

yp

z −
(

(1 + αr)l̄ − (1 + αf )yp

z

)
αωω̄1

δ + ρ̄
.
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In this simple case we thus have monotonic adjustment of the pension-
fund capital ratio to its steady state position, while in general we have
a non-autonomous adjustment of this ratio that is driven by the real
wage and employment dynamics of the first labor market. The steady
state level of η is positive iff there holds for the full employment labor
intensity ratio:

l̄ <
(1 − ch1(1 − τh) − αgτh)ω̄1yp/z + ((1 + αf )yp/z)αωω̄1

(δ + ρ̄)(1 + αr)αωω̄1
.

We now assume, moreover, that the additional company pension
payments to pensioners should add the percentage 100 ·αc to their base
pension ω2αr l̄ per unit of capital. We thus have as further restriction
on the steady state position of the economy, if there is an αc target
given:

δηo = αcωo
2αr l̄, ωo

2 = αωω̄1

Inserting the value for ηo then gives

αc = δ

(δ + ρ̄)ωo
2αr l̄

·(
(1−ch1(1−τh)−αgτh)ω̄1yp/z−((1+αr)l̄−(1+αf)yp/z)αωω̄1

)
.

We thus get that a target value for αc demands a certain labor intensity
ratio l̄ and vice versa. For a given total labor intensity ratio there is a
given percentage by which company pensions compare to base pension
payments. This percentage is the larger the smaller the ratio lwo

1 /l̄ due
to the following reformulation of the αc formula:

αc = δ

(δ + ρ̄)αrαωω̄1
·
(

[(1 − ch1(1 − τh) − αgτh)ω̄1+

+(1 + αf )αωω̄1]lwo
1 /l̄ − (1 + αr)αωω̄1

)
.

(8.28)

If this value of the total employment labor intensity ratio prevails in the
considered economy (where it is of course as usual assumed that ch1(1−
τh)+αgτh < 1 holds) we have that core pension payments to pensioners
are augmented by company pension payments by a percentage that is
given by the parameter αc and that these extra pension payments are
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distributed to pensioners in proportion to their contribution to the time
that they have worked in the private sector of the economy. There is
thus a negative trade-off between the ratios l̄, αc, as expressed by the
relationship (8.28). This also shows that the total working population
must have a certain ratio to the capital stock in order to allow for a
given percentage of extra company pension payments. Due to δηo =
αcωo

2αr l̄ and so
1 = (δ + ρ̄)ηo we also have the equivalence between

positive savings per unit of capital of households of type I and positive
values for αc, ηo. Moreover, these values are in fact positive if there
holds:9

l̄ <
(1 − ch1(1 − τh) − αgτh)ω̄1yp/z + (1 + αf )yp/z)αωω̄1

(δ + ρ̄)(1 + αr)αωω̄1
.

This inequality set limits to the total labor-supply capital–stock ratio
l̄ which allows for positive savings of households of type I in the steady
state and thus for extra pension payments to them later on. Households
of type I are by and large financing the second labor market through
taxes and employment benefits (besides their contribution to the base
income of the retired people). Since firms have a positive rate of profit
in the steady state, since the government budget is always balanced and
since only households of type I save in this economy, we have thus now
established the condition under which such an economy accumulates
not only capital, but also pension funds – under appropriate restrictions
on labor supply – to a sufficient degree. We get from the above
expressions that the extra pension payment ratio αc will increase if
yp, αf is increasing and it will decrease (among others) if the levels of
z, ω̄1, l̄, ch1 are increasing.

8.6 Pension Funds and Credit

In this section we will investigate the implications of the situation where
pension funds are used for real capital formation instead of remaining
idle except for being used for company pension payments (of amount
δR at each point in time). The productive use of part of the pension
fund R is here assumed to be rewarded at the constant interest rate
r applied to the debt level D accumulated by the firms in the private
sector of the economy.

Accounting Relationships

Pension funds act as quasi commercial banks who give credit to firms
out of their funds and thus allow firms to invest in good times much
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beyond their retained earnings, that is profits net of interest payments
on loans.

Table 8.6: Firms: production and income account

Uses Resources

δK δK

ω1Ld
1 = ω1Y p/z C1 + C2 + Cr

ω2Lw
2f = αωω1αf Y p/z G

rD

Π I = (iρ(ρ − ρo) − id(d − do) + ā)K
δ1R + Ṙ S1

Y p Y p

The behavior and financing of gross investment is shown in Table 8.7.

Table 8.7: Firms: investment and credit

Uses Resources

δK δK

I = (iρ(ρ − ρo) − id(d − do) + ā)K Π

Ḋ = I − Π

Ig Ig

We assume as the investment behavior of firms the functional
relationship:

I/K = iρ(ρ − ρo) − id(d − do) + ā.

This investment schedule states that investment plans depend
positively on the deviation of the profit rate from its steady state level
and negatively on the deviation of the debt to capital ratio from its
steady state value. The exogenous trend term in investment is ā and
it is again assumed that it represents the influence of investing firms’
‘animal spirits’ on their investment activities.

Table 8.8: Firms‘ net worth

Assets Liabilities

K D

Real Net Worth
K K
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In the management of pension funds we assume that a portion sR of
them is held as minimum reserves and that a larger portion of them has
been given as credit D to firms. The remaining amount is idle reserves
Ds, not yet allocated to any interest-bearing activity.

Table 8.9: Pension funds and credit (stocks)

Assets Liabilities

R sR

D

X excess reserves
R R

Pension funds receive the savings of households of type 1 (the other
households do not save) and they receive the interest payments of
firms. They allocate this into required reserve increases, payments to
pensioners, new credit demand of firms and the rest as an addition or
substraction to their idle reserves.

Table 8.10: Pension funds and credit (flows)

Resources Uses

S1 sṘ

rD δR + rD

Ḋ = I − Π

Ẋ

S1 + rD S1 + rD

The above representation of the flows of funds in the pension funds
system implies for the time derivative of accumulated funds R the
relationship

Ṙ = S1 − δR − (I − Π) = S1 + Π − δR − I,

that is, it is given by the excess of savings of households of type 1 over
current company pension funds payments to retired households and the
new credit that is given to firms to finance the excess of investment over
retained profits.
Households in the first labor market consume with a constant marginal
propensity out of the income after primary taxes and they employ
households’ services in constant proportions to the consumption habits.
They pay the wages of the workers in the second labor market
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Table 8.11: Households 1 (primary and secondary labor market): income
account

Uses Resources

C1 = ch1(1 − τh)Y w
1

ω2Lw
2h = ch2(1 − τh)Y w

1

T = τhY w
1

ω2(L − (Lw
1 + Lw

2f + Lw
2h + Lw

2g))
ω2Lr

S1 ω1Ld
1

Y w
1 Y w

1

that are not employed by firms, by them and the government as
a quasi unemployment benefit insurance (a generational solidarity
contribution) and they pay the common base rent of all pensioners
(as intergenerational contribution). The remainder represents their
contribution to the pension scheme of the economy, from which they
will receive δR+rD when retired. We consider this as a possible scheme
of funding the excess employment and the pensioners, not necessarily
the only one, however.

Table 8.12: Households 2 (primary and secondary labor market): income
account

Uses Resources

C2 ω2Lw
2

Y w
2 Y w

2

Table 8.13: Retired households: income account

Uses Resources

Cr ω2Lr + δR + rD

Y r Y r

Government gets primary taxes and spends them on goods as well
as services in the government sector (which are here determined
residually). It administrates the common base rent payments as well as
the payments of those not yet employed in the sectors of the economy.
Its workforce consists of all workers that are not employed by firms of
households of type 1 and also of all pensioners that are still capable
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Table 8.14: The government: income account – fiscal authority (employer of
first resort)

Uses Resources

G = αgτhY w
1 T = τhY w

1

ω2Lw
2g = (1 − αg)τhY w

1

ω2Lw
x ω2(L − (Lw

1 + Lw
2f + Lw

2h + Lw
2g))

ω2Lr ω2Lr

Y g Y g

of working. The model therefore assumes not only that there is a work
guarantee for all, but also a work obligation for all members in the
workforce, with the addition of those that are retired but still able and
willing to work.

Investment and Credit Dynamics

For simplicity we assume again that the government pursues an
immigration policy that ensures for the growth rate of the labor force
the condition n = K̂, that is, the total labor supply grows by this
migration policy with the same rate as the capital stock. This again
keeps the ratio l = L/K = l̄ = constant. Since we are again no longer
able to determine the steady state value of the real wage ω1 from the law
of motion for l, we have to supply it again from the outside: ωo

1 = ω̄1 =
given. This, however, no longer also provides us with the steady state
value of the rate of profit, since profits are now to be determined net
of interest payments: ρ = yp[1 − (1 + αωαf )ω̄1/z] − δ − rd, where
d = D/K denotes the indebtedness of firms per unit of capital. We
assume again as a trend term in Okun’s law the growth rate of the
capital stock (that is this part of the new hiring is just determined by
the installation of new machines or whole plants, under the assumption
of fixed proportions in production. The normal level of the rate of
employment of the workforce employed by firms is again set equal to
‘1’ for simplicity.
On the basis of these assumptions we get from what was formulated in
the preceding subsection (where investment was assumed to be given
now by I/K = iρ(ρ − ρo) − id(d − do) + ā):
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l̂w
1 =βeu

(
yp

zlw
1

− 1
)

ω̂1 =κ

[
(1 − κp)

(
βwu

(
yp

zlw
1

− 1
)

− βwω ln
(

ω1
ω̄1

))
−(1 − κw)βpω ln

(
ω1
ω̄1

)]
ḋ =[iρ(ρ − ρo) − id(d − do) + ā](1 − d) − ρ

η̂ =s1 + ρ − (δη + (1 + η)[iρ(ρ − ρo) − id(d − do) + ā])
=(1 − ch1(1 − τh) − αgτh)ω1yp/z − ((1 + αr)l̄−

(lw
1 + αf yp/z))αωω1 + [yp[1 − (1 + αωαf )ω̄1/z] − δ − rd]−

(δη + (1 + η)[iρ(ρ − ρo) − id(d − do) + ā]).

The introduction of debt financing of firms thus makes the model
considerably more advanced in its economic structure, but not so much
from the mathematical point of view, due to the recursive structure
that characterizes the dynamical system at this level of generality. We
note that there is not yet an interest rate policy rule involved in these
dynamics, but the assumption of an interest rate peg: r = const.

We make use in the following of the following abbreviations:

so
1 = (1 − ch1(1 − τh) − αgτh)ω̄1yp/z − ((1 + αr)l̄ − yp/z(1 + αf ))αωω̄1

and
ρmax = yp[1 − (1 + αωαf )ω̄1/z] − δ.

On the basis of such expressions we then have:

Theorem 2 The interior steady state of the considered dynamics is
given by:10

lwo
1 = yp

z
, ωo

1 = ω̄1, ηo = so
1 + ρo − ā

δ + ā
,

where do, ρo have to be determined by solving the two equations

ρo = ρmax − rdo, ρo = ā(1 − do)

which gives for the steady state values of d, ρ, η the expressions:
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do = ā − ρmax

ā − r
, ρo = ā

ρmax − r

ā − r
,

ηo =
so

1 + ā ρmax−r
ā−r

δ + ā
= so

1(ā − r) − ā(ā − ρmax)
(δ + ā)(ā − r)

.

We assume that both the numerator and the denominator of the
fraction that defines do are positive, that is the trend term in investment
is sufficiently strong (larger than the rate of profit before interest rate
payments ρmax and larger than the rate of interest r). Moreover, it is
also assumed that ρmax > r holds so that all fractions shown above
are in fact positive. In the case where ā = ρmax = yp[1 − (1 +
αωαf )ω̄1/z] − δ holds we have do = 0 and ρo = ā in which case the
value of ηo is the same as in the sections on investment without debt
financing. Nevertheless the dynamics around the steady state remain
debt financed and are therefore different from the one of the preceding
section. We thus can have a ‘balanced budget’ of firms in the steady
state while investment remains driven by I/K = iρ(ρ−ρo)−id(d−do)+ā
outside the steady state position.
For the fraction of company pension funds divided by base pension
payments we now get as a relationship in the steady state

αc = δηo + rdo

αωαrω̄1 l̄
,

an expression that in general does not give rise to unambiguous results
concerning comparative dynamics. In the special case do = 0, however,
we can state that this fraction depends positively on s1

o (also in general)
and negatively on ā, δ, l̄.

The Jacobian at the interior steady state of the 4D dynamics considered
here reads

Jo =

⎛⎜⎜⎜⎝
−βeu/lwo

1 0
? −κ[(1 − κp)βwω + (1 − κw)βpω ]
? ?
? ?

0 0
0 0

−(iρ + id)(1 − do)) − (ā − r) 0
? −ā(1 + δ)

⎞⎟⎟⎟⎠ .

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:47:13AM



214 A Future for Capitalism

This lower triangular form of the Jacobian immediately implies that
the elements on the diagonal of the matrix Jo are just equal to the four
eigenvalues of this matrix which are therefore all real and negative.
This gives:

Theorem 3 The interior steady state of the considered dynamics is
locally asymptotically stable and is characterized by a strict hierarchy
in the state variables of the dynamics.

Due to the specific form of the laws of motion considered we conjecture
that the steady state is also a global attractor in the economically
relevant part of the 4D phase space. We then would get again
monotonically convergent trajectories from any starting point of this
part of the phase space and thus fairly simple adjustment processes
also in the case where investment is jointly financed by profits (retained
earnings) and credit.
The stability of the steady state is increased (that is the eigenvalues
of its Jacobian matrix become more negative) if the speed parameter
characterizing hiring and firing is increased, if the Blanchard and Katz
type error correction becomes more pronounced and if the parameters
iρ, id, ā in the investment function are increased.

8.7 Conclusion

We have considered in this chapter an alternative to the Marxian
reserve army mechanism we have considered in detail in Part II
and which was there mitigated through income policy measures
concerning unemployment benefits and minimum (and maximum)
wages. This alternative not only allows putting these wage income
measures on a coherent and more extensive basis, but it also completely
removed unemployment from the economy considered, by way of
the construction of an employer of last resort (ELR). The obtained
flexicurity model of a capitalist economy overcomes the one-sided
conception of a welfare state and it also represents a wider perspective
as compared to the construction of workfare systems, where welfare is
combined with activating labor market policies. These latter policies
are also at work in specific ways under a flexicurity regime, but are
then designed from the perspective of an employer of first, not last,
resort.11

In this chapter we have also seen that the formulated adjustment
processes and their stability properties are very supportive for

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:47:13AM



Flexicurity: A Baseline Supply Side Model 215

the working of our model of flexicurity type which is generally
monotonically convergent with full capacity utilization of both capital
and labor to a steady state position with a sustainable distribution
of income between firms, our three types of households and the
government. We conclude that flexicurity capitalism can be a workable
alternative to current forms of capitalism and, in particular, can
avoid severe social deformations and human degradations caused by
the Marxian reserve army mechanism and the mass unemployment it
implies for certain stages in a long-phase distributive and welfare state
cycle, in the US and the UK more of a neoclassical cold turkey type
and in Germany and in France more gradualistic in nature.12

Notes
1 The parameters underlying this simulation are: βve = 0.06; ē = 0.9; βvv =

0.01; βev = 0.1; v̄ = 0.6; and are approximately obtained from simple OLS
estimates of these dynamics (with no good statistical properties, however,
but definitely more appropriately chosen compared to the case without
any empirical reference).

2 Note with respect to Figure 8.2 that it is assumed there that an increasing
wage share is accompanied by inflationary pressure as it is suggested by the
conflicting income claims approach. Note furthermore that – as is shown
in Flaschel, Tavani, Taylor and Teuber (2011) – this cycle can be more
complicated in nature if empirically observed nonlinearities in the money
wage Phillips curve are taken into account which in fact move the cycle of
the theoretical model already fairly close to what is shown in Figure 8.1,
bottom right.

3 And thus not yet of last resort, since this latter approach has been rightly
criticized as being too passive and inventory-like in nature.

4 Augmented by company pension payments δ1R. Note here also that
savings are real savings in this framework.

5 The term S1 is equal to δ1R + Ṙ.
6 The considered wage–price spiral will imply a law of motion for real wages

which in simplified form also appears in the flexicurity model. As these
models are formulated their dynamics are independent of the nominal
levels of wages and prices, that is everything can be expressed in real
terms. For the introduction of the monetary sector see Flaschel, Franke
and Semmler (2008).

7 The steady state value, see below, is here assumed to underlie Blanchard
and Katz (1999) type error correction in the first labor market.

8 The value of n must be chosen that high since technical change is still
ignored in this baseline social growth model.
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9 Note that the numerator is easily shown to be not only positive, but even
larger than 1 under standard Keynesian assumptions on expenditure and
taxation rates.

10 The steady state value of so
1 is the same as in the preceding section.

11 The reader is referred to Flaschel, Greiner and Luchtenberg (2010) for
more details on this distinction.

12 We refer the reader back to what is shown in Figure 8.1 where the postwar
period up into the 1960s seemed to suggest that the working of the reserve
army mechanism had been overcome, a suggestion that was disproved in
the subsequent years in a striking way.
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9. Factor Substitution, Okun’s Law
and Gradual Wage Adjustments

9.1 Introduction

Many European countries have been suffering from high and persistent
unemployment over the last decades, significantly different from what
happened in the USA. Notable further exceptions are, on the one
hand, the Nordic welfare states, Denmark, Finland, Norway and
Sweden and, on the other hand, Great Britain. While Great Britain
pursued an Anglo-Saxon approach in its economic policy that is
characterized by flexible hiring and firing conditions and by low
social spending, the Nordic welfare states follow a different policy.
Those economies also allow flexible hiring and firing, but have a
high standard of social security, in contrast to Anglo-Saxon countries.
These countries therefore show that flexibility and security need not be
contradictory, but may well be compatible and can also go along with
low unemployment rates. Often, this framework is called the flexicurity
model which is obtained by merging the terms flexibility and security.
It is in particular in public debates that the flexicurity model has
attracted great attention, although there is no clear consensus on its
definition (see Zhou, 2007). In any case, an important aspect as regards
flexibility on the labor market is that there is both external flexibility,
namely hiring and firing, as well as internal flexibility, such as flexible
working hours and the possibility of working overtime and part-time
work, according to Wilthagen et al. (2004). Essential characteristics
with respect to security are income security, that is income protection
in the event of job loss, on the one hand, and the ability to combine paid
work with other social responsibilities and obligations, on the other
hand. Our goal in this chapter is to integrate the basic ideas of the
flexicurity model into the basic neoclassical growth model as presented
by Solow (1956) and to analyze the resulting model in its dynamic
properties.

217
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Solow’s (1956) model of economic growth provided the baseline case for
nearly all subsequent modelings of the phenomenon of economic growth
in Western capitalist economies, where in place of fixed proportions
in production a neoclassical production function and thus smooth
factor substitution was assumed as the input–output relationship
underlying the laws of motion of the economy. Solow assumed full
employment and considered homogeneous labor as one of the factors of
production. Goodwin’s (1967) growth cycle model had quite a different
starting point (Marx’s reserve army mechanism) compared to Solow’s
contribution. It assumed – as in Marx (1954, ch. 23) – a real wage
Phillips curve and considered its interaction with extremely classical
savings behavior in a technological framework with fixed proportions
in production. In place of monotonic convergence to the steady state
it gave rise to persistent cycles around its steady state position of a
structurally unstable center dynamics type that can be easily modified
towards the occurrence of stable limit cycles (as in Rose’s (1967)
employment cycle model).1

It is not difficult to integrate the Solow growth model with the Goodwin
growth cycle, since this basically only introduces real wage rigidities
into the Solovian framework (or smooth factor substitution in the
Goodwin model). The result is that we now get damped oscillations
(close to Goodwinian cycles if the elasticity of substitution between
capital and labor is low) and even monotonic convergence to the steady
state in the opposite case (with respect to the state variables labor
intensity and the real wage). One problem with this integrated model
however is – if it creates periods of mass unemployment – that there
is then the possibility that unemployed workers lose their skills, that
labor markets become segmented, and so in particular older workers
are subject to long-term or never ending unemployment and that
workers’ families become degraded in their social and emotional status
that is difficult to reverse. There may be counteracting unemployment
benefits, low wages for the degraded part of the workforce and more
that then have to be considered in their consequences for the evolution
of capitalist economies.
In this chapter we will not go into such an analysis of the consequences
of mass unemployment, but will instead augment the above Solow–
Goodwin synthesis by an employer of first (not last) resort, where
all workers (and even pensioners) find reasonable employment if they
are temporarily dismissed from the private sector of the economy,
the sector of capitalist firms.2 The model we shall build on this
basis is providing a theoretical basis for the Danish approach to
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flexicurity, but one that is not subject to the pejorative reformulation
of flexicurity as flexploitation as it is sometimes found in valuations
of the concept of flexicurity in the political debate (see also Asada
et al. 2011). Instead, we use the Solow model with the Goodwin
real wage rigidity to construct full employment in this framework by
means of (decentralized) government actions, with wage bargains in the
industrial sector and with two implied laws of motion (for employment
and the real wage) that under flexible hiring and firing in this sector
will guarantee even monotonic convergence to the steady state in such
a setup.
We view this model as an ideal towards which progress paths have to
be found that are to be confirmed by elections in a democratic society
and which therefore are subject to ratchet effects when some parties
propose to abolish such an evolution (if it is successful). It is ideal in
that it combines flexible hiring and firing (and job discontinuities in the
first, the industrial labor market) with employment security through
a second labor market that preserves the skills of the workforce and
prevents their human degradation. We think that all modern market
economies currently experiment with such progress paths, sometimes
on a very low scale as the current discussion about minimum wage in
Germany demonstrates. Yet, even such a discussion can be reflected
from the perspective of the concept of flexicurity and be interpreted as
a step forward towards flexicurity if a general minimum level of (real)
wages can be established in Germany. We have shown in Chapter 2
in the context of Goodwin’s growth cycle mechanism that minimum
and also maximum wages (of workers) will dampen the employment
fluctuations of the economy and will thus contribute to its stability
after a transitory period of low employment (yet not so low as in the
unrestricted case).
Flexicurity – properly understood – may thus be the modern equivalent
to Solow’s growth model and may – in the same ideal way – provide
a perspective for the future of capitalism which is compatible with the
social structure of democratic societies. To demonstrate the working
of flexicurity capitalism we will provide in Section 9.2 the accounting
framework for such an economy, will then consider the behavior of
the agents in such a framework in very basic terms in Section 9.3
and show on this basis the global asymptotic stability of – and even
monotonic convergence to – its steady state position with respect to its
central state variables, the real wage in the first labor market and the
utilization rate of workforce of firms (Sections 9.4 and 9.5). In Section
9.6 we consider the law of motion and the steady state positions of the
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(extra) company pension payments this model type allows for and thus
consider conditions for the viability of the economy (which should allow
for pension payments above the level of base pension payments). Yet,
if credits conducted in nominal terms are added to the model we get
that investment behavior can depart from savings behavior such that
the coordination of these two magnitudes leads to Keynesian effective
demand problems and thus to demand-driven business cycles. This
is the stage where flexicurity capitalism must prove its superiority,
since there are now existing business cycle fluctuations of a much
larger extent than those that can originate from supply-side driven
full capacity growth. Such problems must, however, be left for future
research here.

9.2 Flexicurity
Flexicurity intends to combine two labor market components which – as
many economists would argue – cannot be reconciled with each other:
workplace flexibility in a very competitive environment with income
and employment (but not job) security for workers. The basic aspects
and problems of such a combination are:

• How much flexibility in:
1.1 hiring and firing and job discontinuities?
1.2 wage and price setting?
1.3 technical change?
1.4 globalization and financialization?

• How much security in:
2.1 base income?
2.2 employment?
2.3 location of employment?
2.4 atypical employment?

Moreover, in order to get social acceptance for such a combination of
needs of capital and the needs of labor the following problems must
also find a positive solution:
Basic aspects of social cohesion in a modern democratic market
economy:

• consent-based cooperation between capital and labor?

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:51:19AM



Factor Substitution, Okun’s Law and Gradual Wage Adjustments 221

• proper citizenship education and democratic evolution?
• the existence of equal opportunities to a larger degree?
• reflected and controlled institutional evolution?

In this chapter we will provide a model which reconciles the aspects
1.1/1.2 with the problems 2.1/2.2, where the other aspects of the
enumerated points remain, however, excluded. Moreover we shall
simply assume here that the societal issues in the last block are
developed to such an extent that the proposed model is not only
transparent to the citizens of the considered capitalist society, but have
indeed led to basic agreement on how the economy is to be organized
and the society to be developed further.
Against this background, we design the accounting framework
(formulate the budget equations) of a growth model that marries the
ideas of Solow (1956) and Goodwin (1967), but that rests on a second
labor market in place of overaccumulation (in capitalistic prosperity
phases) and mass unemployment (in stagnant phases). The second
labor market guarantees full employment, through its institutional
setup, in its interaction with the first labor market which represents
the highly flexible and competitive industrial sector of the economy.
The accounting framework is identical to that presented in Section 8.2
so that we do not repeat it here but just refer to the previous chapter.
Instead, we continue with the analysis of this model where we allow for
smooth factor substitution, in contrast to our analysis in the previous
chapter.

9.3 Smooth Factor Substitution, Okun’s Law and Real
Wage Rigidities

Our synthesis of the growth models of Solow (1956) and Goodwin
(1967) into a model of the flexicurity variety consists of three basic
building blocks, the three factor production function of the industrial
sector, Okun’s law that relates the utilization of the workforce Lw

1 to
the hiring and firing decision of firms and the dynamic of the real wages
of the workers in the first labor market, describing the degree of labor
market rigidity existing in the industrial sector of the economy.
The module that describes the growth dynamics of the model therefore
consists of the following three structural equations:
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Y =F (K, Ld
1, Lw

2f), ω1 = F2(K, Ld
1, Lw

2f), ω2 = F3(K, Ld
1, Lw

2f), (9.1)
L̇w

1 =βe(Ld
1 − Lw

1 ) + nLw
1 , (9.2)

ŵ1 =βw(uw − 1) + p̂, uw = Ld
1/Lw

1 . (9.3)

The first (set of) equation(s) provide a three factor neoclassical
production function, built on standard assumptions, coupled with the
conditions for profit maximization with respect to its two variable
inputs, the labor hours worked by workers Lw

1 in the first labor market
segment and the normal working hours supplied by the workforce Lw

2f

that is employed by firms from the second labor market. We stress that
workers Lw

1 of type 1 are providing over- or under-time work according
to the needs of profit-maximizing firms (who will recruit additional
workers or dismiss employed ones in view of the discrepancy Ld

1 − Lw
1

described by Okun’s law later on).3

The second equation describes, as already indicated, Okun’s law in the
given environment where only Lw

1 is over- or under-employed (since
capital is always fully employed and since we have an employer of first
resort with respect to the second labor market). The time rate of change
L̇w

1 is following the excess measure Ld
1 − Lw

1 with an adjustment speed
described by βe, taking in account in addition that the natural growth
rate n, a constant, of the total workforce L must be used as a trend
term in this law of motion to provide a steady state solution later on (if
further adjustment equations are to be avoided in this baseline model
for reasons of simplicity).
The third equation is a standard money-wage Phillips curve, solely
based on the actual inside employment of workers working on the
first labor market, and on myopic perfect foresight concerning price
inflation.4 This latter assumption avoids the explicit consideration of a
price Phillips curve, since we can then reduce the wage–price dynamics
of this model type to a real wage dynamics ω̂1, ω1 = w1/p and need
not consider nominal effects in the chosen framework. For the real
wage of workers in the second labor market we simply assume that
it is a constant fraction of the real wage ω1, which means that income
distribution is driven by the insiders in the first labor market solely.
Outsiders (the second labor market) play no role in the wage bargaining
process.
Since aggregate demand is always equal to aggregate supply in the
chosen framework, since all savings is product-oriented and since all
profits are invested (that is Say’s law holds), we have that actual
output can be and is supply driven, depending on the level of real
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wages ω1, ω2 and on the capital stock K.

Supplement: On the Validity of Say’s Law in Solovian
Flexicurity Growth

In our social growth model, we have assumed that workers of type 2
consume their whole income (they pay no taxes). With respect to the
other type of workers we have assumed as their consumption function

C1 = ch1(1 − τh)ω1Ld
1, ch propensity to consume, τh tax rate

ω2Lw
2h = ch2(1 − τh)ω1Ld

1 consumption of household services

Households’ type 1 savings are, on the basis of our accounting
relationships, given by

S1 = ω1Ld
1 − C1 − ω2Lw

2h − ω2(L − (Lw
1 + Lw

2f + Lw
2h + Lw

2g) − ω2Lr)

due to the assumed solidarity contribution they provide to the second
labor market. Since the government, workers from the second labor
market and pensioners do not save; since all tax transfers are turned
into consumption and the savings of households of type 1 into
commodity inventories of firms from which company pensions are to
be deducted; and since finally all profits are invested, it can easily be
shown from what was presented in accounting form in the preceding
section that we must have at all times:

Y = C1 + C2 + Cr + I + δK + G + S1, C1 = ch1(1 − τh)ω1Ld
1

if firms produce at full capacity Y (which they can and will do in this
case). There is thus no demand problem on the market for goods and
thus no need to discuss a dynamic multiplier process as in Keynesian
type models. Note, moreover, that we have by construction for our
social growth model at all points in time:

L = Lw
1 + Lw

2f + Lw
2h + Lw

2g + Lw
r = Lw

1 + Lw
2 Lr = αrL.

We have assumed that households of type 1 must pay as solidarity
contribution (employment benefits) to those workers of type 2,
whose wages are not paid by firms, through households of type 2
services to households of type 1 and through the core employment
in the government sector. The government employs in addition as
administrative workers and infrastructure workers (public work and
education) the remaining workforce in the second labor market (plus
the Lr services from pensioners). This completes the discussion of the
behavioral equations of the social growth model
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9.4 Global Stability of Balanced Reproduction

Normalizing level magnitudes as usual by dividing through the capital
stock K and using lower case letters for the ratios thereby obtained we
get from the above the reduced form equations:

y = F (1, ld
1, lw

2f ), ω1 = F2(1, ld
1 , lw

2f), ω2 = F3(1, ld
1 , lw

2f), (9.4)

l̂w
1 = βe(ld

1/lw
1 − 1) + n − K̂, K̂ = ρ = Π/K, (9.5)

ω̂1 = βw(ld
1/lw

1 − 1). (9.6)

Since ω2 is a constant fraction of ω1 we get from the profit maximization
condition of firms the proposition (due to ρ = y − δ − ω1ld

1 − ω2lw
2f ):

Proposition 1: Assume that there hold for the production function F

F2 >0, F3 > 0, F22 < 0, F33 < 0, F23 >= 0,

Δ =F22F33 − (F23)2 > 0.
(9.7)

The profit maximizing behavior of firms then implies the relationships:5

ld
1 = ld

1(ω1), (ld
1)′(ω1) < 0, (9.8)

lw
2f = lw

2f (ω1), (lw
2f )′(ω1) < 0, (9.9)

y = y(ω1), y′(ω1) < 0, (9.10)
ρ = ρ(ω1), ρ′(ω1) < 0. (9.11)

Proof: See appendix.
On this basis, the dynamics implied by the model can be reduced to
two nonlinear laws of motion for the state variables ω1, lw

1 > 0 of the
type:

ω̂1 = βw(ld
1(ω1)/lw

1 − 1), (9.12)
l̂w
1 = βe(ld

1(ω1)/lw
1 − 1) + n − ρ(ω1). (9.13)

Proposition 2: Assume that there holds lim
ω1→0

ρ(ω1) = +∞ and
lim

ω1→+∞ ρ(ω1) = 0. Then: the above dynamical system has a unique
interior steady state that is given by:

ωo
1 = ρ−1(n), lwo

1 = ld
1(ωo

1). (9.14)

Proof: See appendix.
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Proposition 3: 1. The above dynamical system can be reformulated as
a planar system defined on the whole plane by using the logs �1, �w

1 > 0
of the state variables ω1, lw

1 > 0 which implies the equivalent system of
differential equations

�̇1 = βw(exp(�d
1)(exp(�1))/ exp(�w

1 ) − 1), (9.15)
�̇w

1 = βe(exp(�d
1)(exp(�1))/ exp(�w

1 ) − 1) + n − ρ(exp(�1)). (9.16)

2. The unique interior steady state of these laws of motion is globally
asymptotically stable.

Proof: An application of Olech’s theorem (see the appendix).
Our model of social economic growth or flexicurity growth dynamics
thus is always convergent to its unique balanced growth path. Just as
the original Solow (1956) model it is based on supply side conditions
solely, while the demand side is only of importance for the savings
decision of households of type 1 and thus for the evolution of company
pension funds, to be considered in the next section.

Supplement: Solovian Labor Intensity l = L/K Dynamics (an
Appended Law of Motion in Flexicurity Growth)

By definition we have the following further law of motion in our model
of flexicurity growth:

l̂ = n − ρ(ω1).

For the Jacobian of the resulting 3D dynamics evaluated at the steady
state we get from the laws of motion for ω1, lw

1 , l:6

Jo =

⎛⎜⎝− − 0
± − 0
+ 0 0

⎞⎟⎠ .

Proposition 4: The above 3D dynamics are globally asymptotically
stable, but exhibits zero root hysteresis with respect to the state variable
l.

Proof: See the appendix.
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9.5 Increased Flexibility in Hiring and Firing is
Stability-supporting

We now derive a local condition for the occurrence of monotonic
convergence to the steady state of our model of flexicurity growth.
According to the last proposition, we basically only have to investigate
the first two laws of motion. It suffices therefore to consider the
following matrix with respect to its eigenvalues:

Jo =

(
Jo

11 Jo
12

Jo
21 Jo

22

)
=

(
− −
± −

)

where the ± sign reduces to + in the calculation of the determinant
of this matrix. It is obvious that we always have locally asymptotically
stable dynamics (that is, trace Jo < 0, det Jo > 0). Furthermore, the
condition trace Jo = 4 det Jo, that is,

(Jo
11 + Jo

22)2 = 4(Jo
11Jo

22 + Jo
21Jo

12)

separates monotonic convergence (for parameters βe sufficiently
large) from cyclical convergence (parameters βe sufficiently small).
Reformulated, this condition reads:

|Jo
22| = |Jo

11| + 2
√

|Jo
21Jo

12|, i.e., βH
e = const?[|Jo

11| + 2
√

|Jo
21Jo

12|].

This gives:

Proposition 5: Assume that the parameter βw fulfills the inequality:

βwωo
1{(ld

1)′(ωo
1)}2 < −4ld

1(ωo
1) ρ′(ωo

1)
(−)

lwo
1 .

Then: there is a uniquely determined bifurcation value βH
e > 0 that

separates monotonic from cyclical convergence. Cyclical convergence to
the balanced growth path occurs for all βe ∈ (0, βH

e ), and monotonic
convergence to the balanced growth path occurs for all βe ∈ (βH

e , +∞).

Proof: See appendix.
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l1

w

l1

wo

ω1
ω1

ο

Ε

l =1

w
0

ω1=0

Fig. 9.1: The case of a small parameter βe

The case of monotonic convergence is shown in Figure 9.2, while the
case of cyclical convergence to the steady state is given in Figure 9.1.

l1

w

l1

wo

ω1ω1

ο

Ε

l =1

w
0

ω1= 0

Fig. 9.2: The case of a large parameter βe

We thus get that economic fluctuations can be avoided in this type of
economy if wages in the first labor market respond relatively sluggishly
to demand pressure in this market (as measured by the utilization rate
of the insiders) and if hiring and firing is a sufficiently flexible process as
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envisaged by the concept of flexicurity capitalism. The critical value for
the hiring and firing speed parameter in our model of social growth is
the larger, the larger the reaction of money wage inflation with respect
to workforce utilization, that is the larger the parameter βw becomes.

9.6 The Dynamics of Company Pension Funds

There is a further law of motion in the background of the model that
needs to be considered in order to provide an additional statement on
the viability of the considered model of flexicurity capitalism.7 This
law of motion describes the evolution of the pension fund per unit of
the capital stock η = R

K and is obtained from the defining equation
Ṙ = S1 − δ1R as follows:

η̂ = R̂ − K̂ =
Ṙ

K

K

R
− ρ =

S1 − δ1R

K
/η − ρ, i.e.:

η̇ =
S1
K

− (δ1 + ρ)η = s1 − (δ1 + ρ)η

We assume now for reasons of simplicity a Cobb–Douglas production
function. We then know that there is an easily determined constant
αf > 0 such that there holds lw

2f = αf ld
1 . Savings of households of type

1 and profits of firms per unit of capital are then given by:

s1 =(1 − (ch1 + ch2)(1 − τh) − τh)ω1ld
1(ω1) − αωω1(lw

x + lr)
lw
x = l − (lw

1 + lw
2f + lw

2h + lw
2g)

lr = αrl,

i.e., due to the financing of the employment terms lw
2h + lw

2g:

s1 =(1 − ch1(1 − τh) − αgτh)ω1ld
1(ω1) − ((1 + αr)l − (lw

1 + lw
2f ))αωω1,

lw
2f = αf ld

1(ω1),
ρ =y − (1 + αωαf )ω1ld

1(ω1)] − δ.

For reasons of analytical simplicity we now assume that the economy
sits in its steady state with respect to the variables ω1, lw

1 and that we
also have a given ratio l = L/K = const, a simplifying assumption
that must be accompanied later on by the assumption that the actual
value of l = l̄ must be chosen in a certain neighborhood of a base value
lo, see below. The above of course also provides us with a steady state
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value of the rate of profit ρ̄(ω̄1) = ρo(ωo). Moreover we also assume for
simplicity δ1 = δ for the depreciation rates of the capital stock and the
stock of pension funds.
This gives for the law of motion of the pension fund per unit of capital
the differential equation:

η̇ = (1 − ch1(1 − τh) − αgτh)ω̄1ld
1(ω̄1) −

((1 + αr)l̄ − (l̄w
1 + αf ld

1(ω̄1)))αωω̄1 − (δ + ρ̄)η,

which gives a single linear differential equation for the ratio η. This
dynamical equation is globally asymptotically stable around its steady
state position:

ηo = 1
δ + ρ̄

(
(1 − ch1(1 − τh) − αgτh)ω̄1ld

1(ω̄1)

− ((1 + αr)l̄ − (1 + αf )ld
1(ω̄1))αωω̄1

)
.

In this case we thus have monotonic adjustment of the pension fund–
capital ratio to its steady state position, while in general we have a
non-autonomous adjustment of this ratio that is driven by the real
wage and employment dynamics of the first labor market. The steady
state level of η is positive iff there holds for the full employment labor
intensity ratio:

l̄ <
(1 − ch1(1 − τh) − αgτh)ω̄1ld

1(ω̄1) + ((1 + αf )ld
1(ω̄1))αωω̄1

(δ + ρ̄)(1 + αr)αωω̄1
.

We now assume moreover that the additional company pension
payments to pensioners should add the percentage 100αc to their base
pension ω2αr l̄ per unit of capital. We thus have as further restriction
on the steady state position of the economy, if there is an αc target
given:

δηo = αcω2αr l̄, ω2 = αωω̄1.

Inserting the value for ηo then gives

αc = δ

(δ + ρ̄)ω2αr l̄

(
(1 − ch1(1 − τh) − αgτh)ω̄1ld

1(ω̄1)

−((1 + αr)l̄ − (1 + αf )ld
1(ω̄1))αωω̄1

)
.
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We thus get that a target value for αc demands a certain labor intensity
ratio l̄ and vice versa. For a given total labor intensity ratio there is a
given percentage by which company pensions compare to base pension
payments. This percentage is the larger the smaller the ratio l̄w

1 /l̄ due
to the following reformulation of the αc formula:

αc = δ

(δ + ρ̄)αrαωω̄1

([
(1 − ch1(1 − τh) − αgτh)ω̄1

+ (1 + αf )αωω̄1
] l̄w

1
l̄

− (1 + αr)αωω̄1

)
.

(9.17)

If this value of the total employment labor intensity ratio prevails in
the considered economy (where it is of course as usually assumed that
ch1(1 − τh) + αgτh < 1 holds) we have that core pension payments
to pensioners are augmented by company pension payments by a
percentage that is given by the parameter αc and that these extra
pension payments are distributed to pensioners in proportion to the
time that they have worked in the private sector of the economy. There
is thus a negative trade-off between the ratios l̄, αc, as expressed by the
relationship (9.17). It also shows that the total working population must
have a certain ratio to the capital stock in order to allow for a given
percentage of extra company pension payments. Due to δηo = αcω2αr l̄
and so

1 = (δ+ρ̄)ηo we also have the equivalence between positive savings
per unit of capital of households of type 1 and positive values for αc, ηo.
Moreover, these values are indeed positive if there holds:8

l̄ <
(1 − ch1(1 − τh) − αgτh)ω̄1ld

1(ω̄1) + (1 + αf )ld
1(ω̄1))αωω̄1

(δ + ρ̄)(1 + αr)αωω̄1
.

This inequality set limits to the total labor–supply–capital stock ratio
l̄ which allows for positive savings of households of type 1 in the steady
state and thus for extra pension payments to them later on. Households
of type 1 are by and large financing the second labor market through
taxes and employment benefits (besides their contribution to the base
income of the retired people). Since firms have a positive rate of profit
in the steady state, since the government budget is always balanced and
since only households of type 1 save in this economy, we have thus now
established the condition under which such an economy accumulates
not only capital, but also pension funds – under appropriate restrictions
on labor supply – to a sufficient degree.
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9.7 Effective Demand Problems
We have shown in this chapter that a model of flexicurity capitalism
can be formulated, exhibiting a second labor market (and an employer
of first resort) where all workers not employed by firms in the industrial
sector find meaningful employment. This economy is characterized
by viable and attracting balanced reproduction schemes. In technical
terms, the model therefore exhibits a unique interior steady state
position which is globally asymptotically stable. We could show this
by concentrating on the private sector of the economy, the dynamics
of which are characterized by insider real wage adjustment dynamics
of the type considered in Blanchard and Katz (1999)9 and a type of
Okun’s Law that linked the level of utilization of the insiders of firms
to their hiring and firing decision. Since both of these laws of motion
only refer to the first labor market and thus only to part of the whole
workforce, the fundamental equation of the Solow (1956) growth model
here only has appeared as an appendix to this core dynamics, describing
the evolution of the total labor supply per unit of capital in addition.
A further fundamental law concerning the viability of the economy was,
however, the law of motion of company pension fund per unit of capital
which was shown to lead us to a viable steady state level of it when the
labor–supply–capital ratio was bounded by above in an appropriate
way. The existence of such pension funds allows in principle to add
credit (out of these funds) to the considered flexicurity model which,
when credits are delivered in physical form, would not question the
supply side orientation of the model (see Flaschel, Greiner, Luchtenberg
and Nell (2008) for details).
This, however, changes when paper credit is added to the model
implying that investment demand can now depart from the supply
of savings in which case there is implied an IS equilibrium on the
market for goods that generally differs from the profit-maximizing
supply of goods through the firms. In place of savings-driven supply
side fluctuations in economic activity we then have investment-driven
demand side business fluctuations of probably much more volatile
type. This situation is modeled and analyzed in Flaschel, Greiner,
Luchtenberg and Nell (2008). It represents one litmus test for the proper
working of flexicurity capitalism (not yet considering this situation from
the viewpoint of globalization, however), since supply side growth may
be too stable a situation in order to really test the strength of economies
that are designed to work on the basis of the flexicurity approach. In
such a situation it has to be tested in detail, also numerically (since
the implied 5D dynamics are of a fully interdependent type), how
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the hiring and firing parameter βe influences the performance of the
economy. Moreover, prudent fiscal and monetary policy may then be
needed in addition to preserve the stability features we have shown to
exist for our supply side version of flexicurity growth of this chapter.
The investigation of such topics must be left for future research here,
however.

Appendix

Proof of Proposition 1

Since ω2 is a constant fraction of ω1, we set ω2 = αω1, where α is a
positive constant. We can express then the rate of profit ρ as follows:

ρ = y − δ − ω1ld
1 − ω2lw

2f = F (1, ld
1 , lw

2f ) − ω1ld
1 − αω1lw

2f . (A.1)

The first order conditions for the maximization of ρ with respect to ld
1

and lw
2f are given by the following set of equations:

∂ρ/∂ld
1 =F2(1, ld

1 , lw
2f ) − ω1 = 0, (A.2)

∂ρ/∂lw
2f =F3(1, ld

1 , lw
2f ) − αω1 = 0, (A.3)

where F2 = ∂F/∂ld
1 and F3 = ∂F/∂lw

2f . The second order conditions
for the maximization of ρ can be written as follows:

F22 < 0, F33 < 0, Δ =

∣∣∣∣∣F22 F23

F23 F33

∣∣∣∣∣ = F22F33 − (F23)2 > 0, (A.4)

where F22 = ∂2F/∂ld2
1 , F33 = ∂2F/∂lw2

2f , and F23 = ∂2F/∂lw
2f ∂ld

1 =
∂2F/∂ld

1∂lw
2f .

Assumption A1

F2 >0, F3 > 0, F22 < 0, F33 < 0, F23 >= 0,

Δ =F22F33 − (F23)2 > 0.
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Remark A1

Suppose that the production function is of the Cobb–Douglas type such
that

Y = AK1−β1−β2 (Ld
1)β1 (Lw

2f)β2 (0 < β1 < 1, 0 < β2 < 1).

We then have
y = A(ld

1)β1(lw
2f )β2 , y = Y/K.

In this case, all of the inequalities in Assumption 1 are satisfied (and
F23 > 0).
Given Assumption A1 we now prove Proposition 1.
Solving equations (A.2) and (A.3), we have ld

1 = ld
1(ω1) and lw

2f =
lw
2f (ω1). Totally differentiating equations (A.2) and (A.3), we get

(
F22 F23

F23 F33

)(
dld

1/dω1

dlw
2f /dω1

)
=

(
1
α

)
. (A.5)

Solving this equation, we obtain the following inequalities.

(ld
1)′(ω1) = dld

1/dω1 =

∣∣∣∣∣ 1 F23

α F33

∣∣∣∣∣ /Δ = (F33
(−)

−α F23
(−or0)

)/ Δ
(+)

< 0, (A.6)

(lw
2f )′(ω1) = dlw

2f /dω1 =

∣∣∣∣∣F22 1
F23 α

∣∣∣∣∣ /Δ = (α F22
(−)

−F 2
23)/ Δ

(+)
< 0. (A.7)

Therefore, we have y = F (1, ld
1(ω1), lw

2f (ω1)) = y(ω1) and

y′(ω1) = dy/dω1 = F2
(+)

(dld
1/dω1)
(−)

+ F3
(+)

(dlw
2f /dω1)

(−)
< 0. (A.8)

It follows from Equation (A.1) that ρ is a linear decreasing function
of ω1 for any given values of ld

1 > 0 and lw
2f > 0. Therefore, the graph

of the function ρ = ρ(ω1) becomes the outer envelope of downward
sloping straight lines. This means that we have ρ′(ω1) = dρ/dω1 < 0.
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Next, let us consider the phase diagram for the system (9.12), (9.12) in
the text (see Figure 9.1). The locus of ω̇1 = 0 is given by the following
equation:

ld
1(ω1) = lw

1 (A.9)

Totally differentiating this equation and rearranging terms, we get

dlw
1

dω1

∣∣∣∣
ω̇1=0

= (ld
1)′(ω1) < 0. (A.10)

The locus of l̇W
1 = 0 is given by

{ld
1(ω1)/lw

1 − 1} + {n − ρ(ω1)}/βe = 0. (A.11)

Totally differentiating this equation and rearranging terms, we obtain
the following relationship.

dlw
1

dω1
|l̇w

1 =0 =
(

(ld
1)′(ω1) − ρ′(ω1)lw

1
βe

)(
lw
1

ld
1(ω1)

)
. (A.12)

Since (ld
1)′(ω1) < 0 and ρ′(ω1) < 0, we have the following results from

equations (A.11) and (A.12):

(1) dlw
1

dω1

∣∣∣
l̇w
1 =0

is a continuous decreasing function of the parameter value

βe > 0.

(2) lim
βe→0

dlw
1

dω1

∣∣∣
l̇w
1 =0

= +∞.

(3) lim
βe→+∞

dlw
1

dω1

∣∣∣
l̇w
1 =0

= (ld
1)′(ω1) < 0.

In other words, the slope of the locus of l̇w
1 = 0 is positive for all

sufficiently small values of βe, and it is negative for all sufficiently large
values of βe, and the locus of l̇w

1 = 0 coincides with that of ω̇1 = 0 if βe is
infinitely large. On the other hand, we can easily see that ∂ω̂1/∂ω1 < 0
and ∂l̂w

1 /∂lw
1 < 0. Therefore, we obtain two types of the phase diagrams

(see Figures 9.1 and 9.2 in the text) depending on the magnitude of
the parameter value βe.
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Proof of Proposition 2

Assumption B1

lim
ω1→0

ρ(ω1) = +∞ and lim
ω1→+∞ ρ(ω1) = 0.

Remark B1
The assumption B1 is in fact satisfied if the production function is of
Cobb–Douglas type.
Given assumption B1 we can now prove the proposition. We first note
that the equilibrium solution of this dynamical system is characterized
by the following set of equations with the two unknowns ω1 and lw

1 :

ld
1(ω1) = lw

1 , (B.1)
ρ(ω1) = n. (B.2)

Equation (B.2) has the unique solution ωo
1 = ρ−1(n) > 0 because of

Assumption B2 and the fact that the function ρ(ω1) is a decreasing
function. Substituting ω1 = ωo

1 into equation (B.1), we moreover get
lwo
1 = ld

1(ωo
1) > 0.

Proof of Proposition 3

Let us define

ω̃1 = ln ω1, l̃d
1 = ln ld

1 , l̃w
1 = ln lw

1 . (C.1)

We can then transform the dynamical system that is given by equations
(9.12) and (9.13) in the text as follows:

˙̃ω1 =βw{exp(l̃d
1)(exp(ω̃1))/ exp(l̃w

1 ) − 1} = G1(ω̃1, l̃w
1 ), (C.2)

˙̃lw
1 =βe{exp(l̃d

1)(exp(ω̃1))/ exp(l̃w
1 ) − 1} + n − ρ(exp(ω̃1))

=G2(ω̃1, l̃w
1 ). (C.3)

This system is well-defined for all (ω̃, l̃w
1 ) ∈ R2. The Jacobian matrix

of this system is given by
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J1 =

(
G11 G12

G21 G22

)
, (C.4)

where

G11 =
∂G1
∂ω̃1

= βw{ ∂(exp(ld
1))

∂(exp(ω̃1))
exp(ω̃1)
exp(l̃w

1 )
} < 0,

G12 = ∂G1

∂l̃w
1

= −βw{ exp(l̃d
1)

exp(l̃w
1 )

} < 0,

G21 = ∂G2
∂ω̃1

= [βe{ ∂(exp(l̃d
1))

∂(exp(ω̃1))
1

exp(l̃w
1 )

} − dρ

d(exp(ω̃1)
] exp(ω̃1),

and G22 = −βe{ exp(l̃d
1)

exp(l̃w
1 )

} < 0 for all (ω̃1, l̃w
1 ) ∈ R2.

Therefore, we have the following set of inequalities for all (ω̃1, l̃w
1 ) ∈ R2:

trace J1 = G11
(−)

+ G22
(−)

< 0, (C.5)

det J1 =G11G22 − G12G21

= G12
(−)

(exp(ω̃1))
dρ

d(exp(ω̃1)
(−)

> 0, (C.6)

G11G22 �= 0. (C.7)

This set of inequalities implies that all of Olech’s sufficient conditions
for global asymptotic stability of the two-dimensional system of
differential equations are satisfied (see Gandolfo 1996, 354–355). This
proves all assertions of Proposition 3.10

Proof of Proposition 4

Let us consider the global stability of the system of dynamical equations
(9.12) and (9.13) in the text when appended by the following law of
motion for l.

l̂ = n − ρ(ω1). (D.1)

This system is a decomposable system, and we already know that
the unique equilibrium point (ωo

1 , lwo
1 ) of the independent subsystem

that consists of equations (9.12) and (9.13) is globally stable (see
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Proposition 3). In other words, we have lim
t→+∞ ω1(t) = ωo

1 so that we
have lim

t→+∞ ρ(ω1(t)) = ρ(ωo
1) = n (see Proposition 2). Therefore, we

obtain:

lim
t→+∞ l̂(t) = n − lim

t→+∞ ρ(ω1(t)) = n − n = 0. (D.2)

This means that the whole system is globally stable in the sense that l
also converges to some value although lim

t→+∞ l(t) depends on the initial
condition l(0). We can prove the dependency of lim

t→+∞ l(t) on l(0) as

follows. Let us define l̃ = ln l. Then, we can rewrite Equation (D.1) as

˙̃l = n − ρ(ω1). (D.3)

Integrating this equation with respect to time, we obtain

l̃(t) = l̃(0) +
∫ t

0
{n − ρ(ω1(τ)}dτ (D.4)

so that we have

lim
t→+∞ l̃(t) = l̃(0) +

∫ ∞

0
{n − ρ(ω1(τ)}dτ. (D.5)

This proves the assertion.

Proof of Proposition 5

We can rewrite the system of dynamical equations (9.12) and (9.13) in
the text as follows:

ω̇1 = ω1βw{ld
1(ω1)/lw

1 − 1} = G̃1(ω1, lw
1 ) (E.1)

l̇w
1 = lw

1 [βe{ld
1(ω1)/lw

1 − 1} + n − ρ(ω1)] = G̃2(ω1, lw
1 ) (E.2)

The Jacobian matrix of this system at the equilibrium point (ωo
1 , lwo

1 )
can be written as follows:

Jo =

(
Jo

11 Jo
12

Jo
21 Jo

22

)
(E.3)
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where

Jo
11 =ωo

1βw(ld
1)′(ωo

1)/lwo
1 < 0, Jo

12 = −ωo
1βwld

1(ωo
1)/(lwo

1 )2 < 0,

Jo
21 =lwo

1 [βe{(ld
1)′(ωo

1)}/lwo
1 − ρ′(ωo

1)], and Jo
22 = −βeld

1(ωo
1)/lwo

1 < 0.

Then, the characteristic equation of this system becomes

Γ o(λ) = |λI − Jo| = λ2 + a1λ + a2 = 0, (E.4)

where

a1 = − traceJo = −Jo
11 − Jo

22

=[−ωo
1βw(ld

1)′(ωo
1)} + βeld

1(ωo
1)]/lwo

1 > 0,
(E.5)

a2 = det Jo = Jo
11Jo

22 − Jo
12Jo

21

= − ωo
1βwld

1(ωo
1)ρ′(ωo

1)/lwo
1 > 0.

(E.6)

The discriminant (D) of this system can be written as

D = a2
1 − 4a2 = D(βe). (E.7)

It is now obvious that cyclical fluctuations around the equilibrium point
occur if and only if D < 0 holds true.
Assumption E1
The parameter βw is so small that we have the following inequality
(E.8):

βwωo
1{(ld

1)′(ωo
1)}2 < −4ld

1(ωo
1) ρ′(ωo

1)
(−)

lwo
1 . (E.8)

With Assumption E1, we now prove Proposition 5. We get for the
uniquely determined bifurcation value that separates monotonic from
cyclical convergence the inequality βH

e > 0. Cyclical convergence to
the balanced growth path occurs for all βe ∈ (0, βH

e ), and monotonic
convergence to the balanced growth path occurs for all βe ∈ (βH

e , +∞).
We can easily see that D(βe) is a monotonically increasing continuous
function of βe with the following properties.

lim
βe→+∞

D(βe) = +∞, (E.9)
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D(0) = (ωo
1βw/lwo

1 )[βwωo
1(ld

1)′(ωo
1)2/lwo

1 + 4ld
1(ωo

1)ρ′(ωo
1)]. (E.10)

Assumption E1 implies that D(0) < 0. In this case, there exists unique
positive value βH

e such that we have D(βH
e ) = 0, D(βe) < 0 for

all βe ∈ (0, βH
e ), and D(βe) > 0 for all βe ∈ (βH

e , +∞). This proves
the assertion because we already proved the global convergence of the
solution to the balanced growth path (see Proposition 3).

Notes
1 See also Solow (1990) for an interesting discussion of the Goodwin (1967)

growth cycle model.
2 This chapter is based on Asada, Flaschel, Greiner and Proaño (2011).
3 We assume that the normal supply of labor by individual workers is

measured by ‘1’ for notational simplicity.
4 See Blanchard and Katz (1999) and Flaschel and Krolzig (2006) for its

microfoundation and note that we do not use Blanchard and Katz‘s (1999)
error correction terms here which, however, when added would not modify
our stability results obtained in this chapter.

5 In the case of a Cobb–Douglas production function Kα(Ld
1)β

1 (Lw
2 )β

2 we in
particular have:

lw
2f = β2

β1αω
ld
1 , ld

1 =
[

β2αω

β1

β2

β1

β

2
ω1

] 1
β1+β2−1

.

6 Note again that the ± term does not give rise to an ambiguous sign for
the determinant of Jo (which is always positive).

7 This section is identical to that of section 8.5 except that we now have
smooth factor substitution.

8 Note that the numerator is easily shown to be not only positive, but even
larger than 1 under standard Keynesian assumptions on expenditure and
taxation rates.

9 If myopic perfect foresight is added to their discussion of a wage Phillips
curve and its theoretical underpinnings.

10 See also Flaschel (1984) for the application of Olech’s theorem in the
context of models of economic growth.
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10. Skill Formation, Heterogeneous
Labor and Investment-driven
Business Fluctuations

10.1 From Marx’s ‘Law of Capitalist Accumulation’ to
Schumpeter’s ‘Competitive Socialism’ and Beyond

This chapter starts from the hypothesis that Goodwin’s (1967) Classical
growth cycle, modeling the Marxian reserve army mechanism, does
not represent a process of social reproduction that can be considered
as adequate and sustainable in a social and democratic society
in the long-run. The chapter derives on this background a basic
macrodynamic framework where this form of cyclical growth and
economic reproduction of capitalism is overcome by an employer
of first resort, added to an economic reproduction process that is
highly competitive and flexible and thus not of the type of the past
Eastern socialism. Instead, there is high capital and labor mobility
(concerning ‘hiring’ and ‘firing’ in particular), and thus flexibility,
where fluctuations of employment in this first labor market of the
economy (the private sector) are made socially acceptable through
the security aspect of the flexicurity concept, that is by a second
labor market where all remaining workers (and even pensioners) find
meaningful occupation. The resulting model of flexicurity capitalism
with its detailed transfer payment schemes is in its essence comparable
to the flexicurity models developed for the Nordic welfare states and
Denmark in particular.
We show that this economy exhibits a balanced growth path that is
globally attracting. We also show that credit financed investment, and
thus more flexible investment behavior, can be easily added without
disturbing the prevailing situation of stable full capacity growth.
However, we do not yet get demand- but only supply-driven business
fluctuations in such an environment with both factors of production

241

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:53:30AM



242 A Future for Capitalism

always fully employed. This combines flexible factor adjustments in the
private sector with high employment security for the labor force and
shows that the flexicurity variety of a capitalist economy, protected by
the government, can work in a fairly balanced manner.
A similar framework for the modeling of flexicurity capitalism is also
investigated in Flaschel, Greiner, Luchtenberg and Nell (2008). We
here go beyond this modeling by the consideration of two types of
workers in the first (and the public) labor market: skilled and high-
skilled ones (as baseline representation of a full set of skill differentials).
This makes the model comparable to the discussion of unskilled vs.
skilled labor under contemporaneous capitalism and is intended to
show that there is no systematic need for unskilled labor in a model of
flexicurity growth. We do not deny, however, that there may also exist
an employer of last resort (in addition to the employer of first resort)
in such a framework, since there may always exist some people that are
unwilling or incapable of providing work within the schemes set up in
this model. Yet, the primary task of the schooling system is to provide
equal opportunities for all school students in primary and secondary
education and to minimize thereby the number of people who for one
reason or another do not contribute to labor markets of the flexicurity
model though illness or refusal may occur after school. The chapter
here only considers the situation of where everybody passes successfully
through the schooling system (as investigated in its components and
environment in a later section of the chapter) and thus leaves the
consideration of an employer of last resort to future research. However,
it adds a tertiary education sector to the model where access is limited
and that is responsible for the education of high-skilled workers of the
model.
Solow’s (1956) famous growth model is to a certain degree also of
the flexicurity type, since competitive firms are always operating
there on their profit-maximizing activity level and since the labor
market is assumed to always guarantee full employment. We thus
have employment flexibility again coupled with wage income ‘security’,
through the assumed behavior of firms and through the assumption
of perfectly flexible money wages (which may give rise to wage income
fluctuations). The monetarist critique of Keynesianism and recent work
by Blanchard and Katz (1999) and others suggest, however, a wage
Phillips curve which, when coupled with the assumption of myopic
perfect foresight regarding the price inflation rate, for example, implies
a real wage Phillips curve where the growth rate of real wages depends
positively on the employment rate and negatively on the level of the
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real wage rate. Adding such empirically supported real wage rigidity to
the Solow model then gives rise to two laws of motion, now for labor
intensity and the real wage, a dynamical system which approaches the
situation of the overshooting Goodwin growth cycle mechanism if factor
substitution in production is sufficiently inelastic and if the Blanchard
and Katz (1999) real wage error correction term in the Phillips curve is
sufficiently weak. Solow’s growth model thus becomes thereby a variant
of the Classical distributive growth cycle and its overshooting reserve
army mechanism, the adequacy of which for a democratic society is
questioned in this chapter.
An empirical example of what is meant by this latter statement is
provided by Figure 3.1 in Chapter 3. The important insight that can
be obtained from that figure for the UK 1855–1965 is that the Goodwin
cycle must have been significantly shorter before 1914 (with larger
fluctuations in employment during each business cycle), and that there
has been a major change in it after 1945. This may be explained by
significant changes in the adjustment processes of market economies
for these two periods: primarily price adjustments before 1914 and
primarily quantity adjustments after 1945. Based on data until 1965
one could have expected that the growth cycle had become obsolete
(and maybe also the business cycle as it was claimed in the late 1960s).
Yet, extended by the data shown in Figure 10.1, it is now obvious that
nothing of this sort took place in the UK economy.

Fig. 10.1: Labor’s income share, G81

In fact, we see in Figure 10.1 two periods of excessive overemployment
(in the language of the theory of the NAIRU) which were followed by
periods of dramatic underemployment, both started by periods of the
more or less pronounced occurrence of stagflation.
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Generating order and economic viability in market economies by large
swings in the unemployment rate (mass unemployment with human
degradation of part of the families that form the society), as described
and analyzed in detail in Marx (1954, Ch. 23), is one way to make
capitalism work, but it must surely be critically reflected with respect to
its social consequences (social segmentation or even social class clashes).
Such a reproduction mechanism is not compatible with an educated
and democratic society in the long-run, as we shall describe it in this
chapter, which is supposed to provide equal opportunities to all of its
citizens.
This situation must therefore be contrasted with an alternative social
structure of accumulation that allows combining the situation of a
highly competitive market economy with a human rights bill that
includes the right (and the obligation) to work, and to get income from
this work that at the least supports basic needs and basic happiness.
Criticizing existing Eastern state socialism that existed at the time from
the viewpoint of immaturity, Schumpeter (1942) developed a concept of
socialism for countries in the state of maturity that can be characterized
as competitive socialism built on foundations erected unconsciously
through the big enterprises created by the Rockefellers, the Vanderbilts
and other famous dynasties in the Western industrialized countries.
In Part II of his book, Schumpeter discusses the question of whether
this type of socialism can work, what the corresponding socialist
blueprints should look like and to what extent they are superior to
the capitalist mark II blueprints that he conceived as having made
obsolete the entrepreneurial functioning of the capitalism mark I, the
dynamic entrepreneur and the process of creative destruction conducted
by this leading form of an economic agent. Monopolistic practices,
vanishing investment opportunities and growing hostility in the social
structure of capitalism were part of the reasons that characterized the
decomposition of capitalism in his analysis of capitalism, socialism
and democracy. Against this scenery he described the superiority of
the socialist blueprint of the Western competitive type, the transition
to this form of social structure of accumulation and the comparative
efficiency of such economies. In a separate chapter he discusses
the human element in this type of economy, the problem of work
organization and the integration of bourgeois forms of management
under capitalism into this type of socialism and the incentive problems
this creates for the behavior of these economic agents.
The central message of Schumpeter’s (1942) work, Capitalism,
Socialism and Democracy, is that socialism is created out of Western
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capitalist economies, and not on the basis of the (now past) Eastern
type of socialism (which he characterized as ‘the case of premature
adoption of the principle of socialism’, p.223). Instead, socialism had
to be competitively organized through large production units and their
efficient – though bureaucratic – management, a form of management
that is developed out of the principles used under capitalism in
the efficient conduct of large (internationally oriented) enterprises.
Schumpeter viewed his type of socialism as culturally indeterminate,
but then discusses extensively the possibility of democracy under
socialism, organized as dynamic competition for political leadership
under majority voting, leading to specific rules for a strong government.
It is one of the great contributions of Schumpeter’s (1942) book to
not only have initiated a new concept of socialism, but also of having
established a new type of democracy theory and its principles under a
socialist type of accumulation structure.
After World War II the discussion of how to incorporate welfare
principles in the conduct of existing capitalist economies has, however,
become more or less the focus of interest, formulated as ‘social market
economy’ by Ludwig Erhard in Germany in particular. The rise of the
welfare state was thus the central topic, at least in European market
economies, by which they responded to the strengthened influence of
the Eastern socialist economies on world politics and on the evolution
of socialism in various parts of the world. Types of welfare states were,
for example, discussed in detail in Esping-Anderson’s (1990) The Three
Worlds of Welfare Capitalism among others. But Kalecki (1943) had
already pointed to limitations in the evolution of the welfare state and
its full employment concept in his essay on the ‘Political aspects of full
employment’. Deregulation principles and the fall of the welfare indeed
took place in Western market economies after the stagflationary period
of the 1970s in a more or less intensive way, with the gradual fall of the
welfare state often being associated with an insufficient recovery from
the inflationary episodes and their implication for unemployment after
World War II.
Yet, labor market deregulation theories and policy proposals have
meanwhile also created a situation where questions are raised
concerning the social consequences of such policies when they are
conducted as a ‘cold turkey’ strategies as they are often suggested
by neoclassical mainstream economists. Social degradation, social
segmentation processes and the progressive evolution of social conflicts
based on them may indeed be incompatible with the proper conduct
of democracy in the Western type of economies where labor market
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deregulation processes and the cutback of the welfare state occurred to
a significant degree – at least in the longer-run. ‘Workfare’ has therefore
become one of the keywords that attempts to combine efficient labor
market performance with welfare principles; see for example Vis (2007)
on ‘States of welfare or states of workfare? Welfare state restructuring
in 16 capitalist democracies, 1985–2002’.
In this chapter we will, however, favor another concept that attempts
to overcome the deficiencies of the purely economically oriented process
of labor market deregulations, the concept of flexicurity capitalism
(in place of the Schumpeterian concept of competitive socialism, to
which it is in fact not related in the literature and in the current
numerous political discussions of flexicurity principles); see for example
the discussion ‘Towards Common Principles of Flexicurity – Council
Conclusions’ conducted by the Council (Employment, Social Policy,
Health and Consumer Affairs) of the European Union.
The Danish flexicurity discussion may provide a typical example on
the way to such an alternative; see for example the newsletter: ‘Future
Watch, October 2006: Flexicurity – Denmark-Style’ of the Center for
Strategic and International Studies (CSIS). However, the discussions
held so far lack rigorous and formal model building of the principles,
the economic structure and the dynamics of flexicurity capitalism. To
build a model of the reproduction schemes of this future type of an
economy needs a presentation of its system of national accounts and
the behavior of economic agents within such a system. Moreover, the
adjustment processes on the market for labor and for goods as well as
the functioning of financial markets in such an economy need detailed
investigation. Analysis of this type is surely at best in its state of
infancy. The present chapter intends to contribute to such an analysis
and does so against the background of the models of capitalism we have
developed in this book, in particular concerning Marx’s general law of
capitalist accumulation. In modeling our future in this way we hope to
show that there is a variety of capitalism that not only pays respect to
human rights, in particular UN article 23,2 but that is compatible with
the evolution of democracy in the long-run.
By contrast, a laissez-faire capitalistic society that ruins family
structures to a considerable degree (through alienated work, degrading
unemployment and education- and value-decomposing visual media)
cannot be made compatible with a democratic society in the long-run,
since it produces conflicts that may range from social segmentation
to class conflicts, racial clashes and more. We argue in this chapter
that stable balanced reproduction is possible under a social regime
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of flexicurity capitalism that is in addition backed by reflected
educational principles concerning skill formation, equal opportunities
and citizenship education in a democratic society.
The abstract vision of a new reproduction scheme of capitalism as it
is formulated in this chapter can be compared – as already indicated
in part – with the work of Quesnay, Marx, Schumpeter and Keynes. It
may be considered as radical and fundamental (but also as infeasible) as
Quesnay’s design of the Tableau Économique for the French economy,
an ideal system where the productive sector was at the center of interest
and all taxes were paid out of rent (by the landlords). It may be
compared with Marx’s reproduction schemes, in Capital Volume II,
for a capitalist economy of his times (not considered feasible under
capitalism by him). It may also be compared to Schumpeter’s vision
in his work Capitalism, Socialism and Democracy, where he claimed
that socialism would be the consequence of Western type capitalism
(as created by the Rockefellers and other industrial dynasties) and
not the result of the Eastern socialism that existed at his time. It
may finally also be compared with the Social Philosophy of Keynes’
General Theory and his discussion of the means by which the trade
cycle of conventional Western capitalism might be tamed. All these
aspects may play a role in the understanding and the appraisal of the
model of flexicurity capitalism that is designed in this chapter.
In Section 10.2 we consider the accounts of such an economy with
particular emphasis on the distinction between skilled and high–
skilled workers both in the private and the public sector. Section 10.3
considers the stability of such an economy, where the wage dynamics
are determined by high-skilled workers according to a Blanchard and
Katz type Phillips curve and where labor intensity growth is determined
by realized profits. Section 10.4 considers stylized presentations of the
schooling system for Finland as an existing example as well as our
hypothetical flexicurity model. In section 10.5 we discuss the role of
nominal credits in such an economy. The flexicurity system is here
extended to a treatment of nominal financial assets and resulting
Keynesian business cycle fluctuations. Section 10.6 concludes the
chapter.

10.2 Skill Differentiated Labor Markets in Models of
Flexicurity Growth

The concept of ‘flexicurity’ attempts to find a balance between
flexibility for employers (and employees) and security for employees.
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The Commission’s 1997 Green Paper on ‘Partnership for a new
organization of work’ stressed the importance of both flexibility
and security to competitiveness and the modernization of work
organization. The idea also features prominently in the ‘adaptability
pillar’ of the EU employment guidelines, where ‘the social partners
are invited to negotiate at all appropriate levels agreements to
modernise the organization of work, including flexible working
arrangements, with the aim of making undertakings productive and
competitive and achieving the required balance between flexibility
and security.’ This ‘balance’ is also consistently referred to in the
Commission’s Social Policy Agenda 2000–2005. (COM (2000) 379
final, Brussels, 28 June 2000)3

We now design, as a rigorous modeling proposal for the flexicurity
debate in Europe and as an alternative to the Goodwin growth cycle
representation of capitalism, a model of economic growth that rests
in place of overaccumulation (in the prosperity phase) and mass
unemployment (in the stagnant phase) on a second labor market,
which through its institutional setup guarantees full employment in
its interaction with the first labor market, the employment in the
industrial sector of the economy, which is modeled as highly flexible and
competitive. This model of flexicurity capitalism extends the approach
of Flaschel, Greiner, Luchtenberg and Nell (2008), towards a treatment
of heterogeneous skills and the skill formation processes this requires
in an advanced macroeconomy.
In the basic framework we are considering an economy where the
workforce (and all of its components) are growing with a given natural
rate n. We denote the sector of firms of the economy as sector 1. The
account of that sector is identical to that presented in Section 8.2 so
that we do not repeat it here but refer to that chapter. Instead, we next
consider the skilled and high-skilled household sectors.
Skilled and high-skilled household sectors are composed of two types
of workers, one working in the private sector and the remaining part
in the public sector of the economy. The total number of high-skilled
workers is Lw

a = αstaLo and that of skilled workers is given by: Lw
b =

(1−αs)tbLo. We are assuming here a given population L with constant
deterministic age structure L = tLo, where T is the given lifetime of
an individual household and where Lo denotes the number of people
of a certain year of age. This number is assumed as constant for all
vintages between 0 and T. We moreover assume here that the work life
of skilled workers is tb years and that of high-skilled ones ta(< tb) years.
We finally have assumed here that there is a given ratio αs of students4
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having just finished their (comprehensive and all day) schooling years
who are (by exit or entry exams) qualified to enter the phase of higher
education (leading to high-skilled degrees at ‘universities’ and other
tertiary education institutions). Given the constant vintage structure
within the population we thus have a workforce Lw

b = (1 − αs)tbLo of
skilled workers in the economy (who start their working life directly
after (primary and secondary) schooling, while Lw

a = αstaLo is the
number of high-skilled workers of the considered model economy. Year-
in year-out the economy has therefore a given amount of school students
Ls, university students Lu, high-skilled workers Lw

a , skilled workers Lw
b

and retired workers Lr (contributing work according to their willingness
and capability) for which it must organize education and work in the
primary and the secondary labor markets (including the government
activities as an employer of first resort).

Table 10.1: Households 1 and 2: income account (households A, B)

Households 1: high-skilled (a) and skilled (b) workers in primary labor
markets

Uses Resources

C1 = c1(1 − τ1)(ω1aLd
1a + ω1bLd

1b)
T = τ1(ω1aLd

1a + ω1bLd
1b)

ω2aLw
3a, Lw

3a = Lw
a − (Lw

1a + Lw
2a)

ω2bLw
3b, Lw

3b = Lw
b − (Lw

1b + Lw
2b)

ω2bLr, Lr = trLo

S1 ω1aLd
1a + ω1bLd

1b

Y w
1 = ω1aLd

1a + ω1bLd
1b Y w

1

Households 2: Secondary high-skilled (a) and skilled (b) workers

Uses Resources

C2a ω2a(Lw
2a + Lw

3a) = Y w
2a,

ω2a = α2aω1a

C2b ω2b(Lw
2b + Lw

3b) = Y w
2b ,

ω2b = α2bω1b

Y w
2 = Y w

2a + Y w
2b Y w

2 = Y w
2a + Y w

2b

Both households of type 1 are taxed at the same tax rate τ1 and
consume with the same marginal propensity to consume c1 goods of
amount C1. They pay (all) income taxes T and they pay in addition
– via further transfers – all workers’ income in the labor markets that
is not coming from firms and from government tax revenues (which is
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equivalent to an unemployment insurance and therefore indexed with
an index 3). Moreover, they pay the pensions of the retired households
(ω2bLr) and accumulate their remaining income S1 in the form of
company pensions into a fund R that is administrated by firms (with
inflow S1, see the sector of households and with outflow δ1R). Wage
rates are determined by wage negotiations of high-skilled workers in
the industrial sector, while all other real wages are constant fractions
of these negotiated wages and are uniform for all skilled workers in
the government sector and for retired persons (who, however, receive
extra company pension payments according to their accumulated
contributions to the work, their occupation time in the primary sector).
The transfers ω2a(Lw

a − (Lw
1a + Lw

2a)) and ω2b(Lw
b − (Lw

1b + Lw
2b)) can

be considered as solidarity payments, since workers from the primary
labor markets who lose their job will automatically be employed in
the second labor market where full employment is guaranteed by the
government (as employer of first resort). We consider this employment
as skill preserving, since it can be viewed as ordinary office or handicraft
work (subject only to learning by doing when such workers return to
the first labor market).
The secondary sector of households is here modeled in the simplest way
that is available. Households employed in the secondary labor markets,
that is, Lw

2a + Lw
3a, Lw

2b + Lw
3b, pay no taxes and totally consume their

income. We thus have classical saving habits in this household sector,
while households of type 1 may have positive or negative savings S1 as
residual from their income and expenditures. We assume as the law of
motion for pension funds R:

Ṙ = S1 − δ1R

where δ1 is the rate by which these funds are depreciated through
company pension payments to the ‘officially retired’ workers Lr

assumed to be a constant fraction of the ‘active’ workforce Lw. These
worker households are added here as not really inactive, but offer work
according to their still existing capabilities and willingness that can be
considered as an addition to the supply of work already organized by the
government, Lw

2a + Lw
3a + Lw

2b + Lw
3b, that is the working potential of the

officially retired persons remains an active and valuable contribution to
the working hours that are supplied by the members of the society. It is
obvious that the proper allocation of the work hours under the control
of the government needs thorough reflection from the microeconomic
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and the social point of view which, however, cannot be a topic in a
chapter on the macroeconomics of such an economy.

Table 10.2: Retired households: income account

Uses Resources

Cr ω2bLr + δ1R, Lr = trLo

Y r Y r

The income account of the retired households, shown in Table 10.2,
shows that they receive pension payments as if they worked in the
secondary skilled segment of the economy and they get in addition
individual transfer income (company pensions) from the accumulated
funds R in proportion to the time (and type as which) they have been
active in the first labor market as portion of δ1R by which the pension
funds R are reduced in each period.
There is finally the government sector which is also formulated in a
very simple way:

Table 10.3: The government: income account – fiscal authority/employer of
first resort

Uses Resources

G = αgT T = τ1(ω1aLd
1a + ω1bLd

1b)
ω2aLw

2a = αaT

ω2bLw
2b = ((1 − αg) − αa)T

ω2aLw
3a, Lw

3a = Lw
a − (Lw

1a + Lw
2a) ω2aLw

3a

ω2bLw
3b, Lw

3b = Lw
b − (Lw

1b + Lw
2b) ω2aLw

3a

ω2bLw
r ω2bLw

r

Y g Y g

The government receives income taxes, the solidarity payments
(employment benefits) for the secondary labor markets paid by workers
in the primary labor markets and old-age pension payments. It uses
the taxes to finance government goods demand G and the surplus
of taxes over these government expenditures to actively employ both
skilled and high-skilled workers in the government sector. In addition
it employs the workers receiving ‘unemployment benefits’ and it in fact
also employs the ‘retired’ persons to the extent they can still contribute
to the various employment activities. We therefore have that the total
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labor force in the secondary labor markets is employed through the
government which is organized by government in the way it does this
in the administration of the state in all modern market economies.
We assume that real wages in the public sector are limited by the
following conditions

ω2a ≥ ω̄2a, ω2b ≥ ω̄2b,

where ω̄2a, ω̄2b are the levels of real wages where the expressions Lw
3a, Lw

3b

are zero, that is where the planned employment in the private and the
public sector are just sufficient to clear the labor market. This condition
therefore provides a lower bound for public real wages which prevents
supply constraints from the side of the labor market in this model of
flexicurity capitalism.
In sum we get that workers are employed either in the primary labor
market and if not there then by the government sector concerning
public administration, infrastructure services, educational services or
other public services (in addition there is potential labor supply Lr

from the retired households, which due to the long life expectancy in
modern societies can remain effective suppliers of specific work over a
considerable span of time). In this way the whole workforce is always
fully employed in this model of social growth (and the retired persons
according to their capabilities and willingness) and thus does not suffer
from human degradation in particular. Of course, there are a variety
of issues concerning state organized work that point to problems in
the organization of such work, but all such problems also exist in all
actual industrialized market economies in one way or another. We thus
have a Classical growth model where full employment is not assumed,
but actively constructed and where – due to the assumed expenditure
structure – Say’s law holds true, that is the capital stock of firms is
also always fully utilized, since all savings are additions to the pension
fund in terms of commodities and since all profits are invested. For
the inclusion of debt financed investment (which is excluded here) see
Flaschel, Greiner, Luchtenberg and Nell (2008).

10.3 Dynamics: Stable and Sustainable Balanced
Reproduction

Based on Flaschel, Greiner, Luchtenberg and Nell (2008) we have in
this model type a real wage Phillips curve as it was described here in
the introductory section which can be represented in stylized form as
follows (G1(1) = 0, G2(0) = 0):5
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v̂1a = G1
(

v1a

vo
1a

)
+ G2

(
yp

lw
1a

− ūw

)
= G̃1(v1a) + G̃2(lw

1a), (10.1)

G̃1′
, G̃2′

< 0, v1a = ω1a

z

The first term on the right-hand side represents the Blanchard and Katz
(1999) real wage error correction term, while the second one derives
from the utilization rate uw = Ld

1a/Lw
1a = ld

1a/lw
1a of the workforce

employed by firms expressed in per unit of capital form (see the next
law of motion) where ld

1a is here assumed a given magnitude due
to fixed proportions in production and due to full capacity growth.
The assumption G̃2′

< 0 thus simply states that real wage dynamics
depends positively on the utilization rate of the high-skilled workers
employed by firms. We stress again that all other types of work exhibit
fixed wage differentials with respect to the high-skilled workers of the
primary labor market. This allows us to consider only their real wage
in the dynamical investigations that follow below – in place of the full
array of real wages represented by: 0 < ω2b < ω2a < ω1b < ω1a < z.
The growth rate of the high-skilled workforce of firms (the recruitment
of new high-skilled workers), L̂w

1a, also depends positively on the rate
of capacity utilization uw = ld/lw

1a, more precisely: the above shown
utilization gap, as suggested by Okun’s law, and thus also negatively
on its own level. Moreover, since the second state variable of the model
/lw

1a is to be defined by zLw
1a/K we get a negative effect from the rate of

profit on the growth rate of this state variable (through the investment
behavior of firms) and thus a positive effect of real wages in the second
law of notion of the economy which in general terms therefore reads:

l̂w
1a = −K̂ + ẑ + L̂w

1a = H1(v1a) + H2(lw
1 ), (10.2)

H1′
> 0, H2′

< 0, lw
1a = zLw

1a/K.

We assume that the steady state value of vo
1a is given (by social

compromise) in such a way that we get for the rate of profit of firms in
the steady state the equation:

K̂ = ρo = yp−δ−vo
1alwo

1a −vo
1bl

wo
1b = yp−δ−vo

1alwo
1a −α1bv

o
1alwo

1b = ẑ = m̄

with lwo
1a = lwo

1b = yp/ūw. Under this assumption we have that the laws
of motion (10.1), (10.3) indeed exhibit the values vo

1a, lwo
1a as their in

general unique interior steady state position. Moreover, all ratios of
the type zL/K are then constant in the steady state, since all possible
l values that can be considered here are constant in time.6
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The 2D dynamics (10.1), (10.3) allow for the application of the following
Liapunov function to be used in the stability proof that follows:

V (v1a, lw
1a) =

∫ v1a

vo
1a

H1(ṽ1a)/ṽ1adṽ1a +
∫ lw

1a

lwo
1a

−G̃2(l̃w
1a)/l̃w

1adl̃w
1a.

This function describes by its graph a 3D sink with the steady state of
the economy as its lowest point, since the above integrates two functions
that are negative to the left of the steady state values and positive to
their right. For the first derivative of the Liapunov function along the
trajectories of the considered dynamical system we moreover get:

V̇ = dV (v1a(t), lw
1a)/dt =

(
H1(v1a)/v1a

)
v̇1a − (

G̃2(lw
1a)/lw

1a

)
l̇w
1a

= H1(v1a)v̂1a − G̃2(lw
1a)l̂w

1a

= H1(v1a)(G̃1(v1a) + G̃2(lw
1a)) − G̃2(lw

1a)(H1(v1a) + H2(lw
1a))

= H1(v1a)G̃1(v1a) − G̃2(lw
1a)H2(lw

1a)
= −H1(v1a)(−G̃1(v1a)) − (−G̃2(lw

1a))(−H2(lw
1a))

≤ 0 [= 0 if and only if v1a = vo
1a, lw

1a = lwo
1a ],

since the multiplied functions have the same sign to the right and to
the left of their steady state values and thus lead to positive products
with a minus sign in front of them (up to the situation where the
economy is already sitting in the steady state). We thus have proved
that there holds:

Proposition 1: The interior steady state of the dynamics (10.1),
(10.3) is a global sink of the function V, defined on the positive orthant
of the phase space, and is attracting in this domain, since the function
V is strictly decreasing along the trajectories of the dynamics in the
positive orthant of the phase space, that is its economic part.

There is a further law of motion in the background of the model that
needs to be considered in order to provide a complete statement on
the viability of the considered model of flexicurity capitalism. This
law of motion describes the evolution of the pension fund per unit of
the capital stock η = R

K and is obtained from the defining equation
Ṙ = S1 − δ1R as follows:
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η̂ = R̂ − K̂ = Ṙ

K

K

R
− ρ = S1 − δ1R

K
/η − ρ, i.e.:

η̇ = S1
K

− (δ1 + ρ)η = s1 − (δ1 + ρ)η,

with savings of households of type 1 and profits of firms per unit of
capital being given by:7

s1 = (1 − c1)(1 − τ1)(v1a + v1b)yp − v2blr

− [v2alw
a − (v1a + v2aαaτ1(v1a + v1b))yp]

− [v2blw
b − (v1b + v2b((1 − αg) − αa)τ1(v1a + v1b))yp],

ρ = yp[1 − (v1a + v2a)] − δ.

For the ratio of savings to GDP θ1 = S1/Y p = s1/yp we get in the
steady state of the economy the expression:

θo
1 = (1 − c1)(1 − τ1)(vo

1a + vo
1b) − vo

2byo
r

− [vo
2aywo

a − (vo
1a + vo

2aαaτ1(vo
1a + vo

1b))]
− [vo

2bywo
b − (vo

1b + vo
2b((1 − αg) − αa)τ1(vo

1a + vo
1b))],

with yr = lr/yp = zLr/Y p, yw
a = zLw/Y p, yw

b = zLw
b /Y p. For vo

2a =
v̄2a, vo

2b = v̄2b, that is the case where wages in the government sector
are clearing the labor market without any need for employment of first
resort, this gives:

θo
1 = (1 − c1)(1 − τ1)(vo

1a + vo
1b) − v̄2bl

o
r ,

that is, this ratio is positive if Lr/(Y p/z) = Lr/Ld
1a is sufficiently small.

We therefore need a condition that limits the ratio Lr/L = trLo/L =
tr/t from above in combination with conditions that limit (from above)
the real wages ωo

2a ≥ ω̄2a, ωo
2b ≥ ω̄2b paid in the government sector in

order to get a positive ratio θo
1 . This shows that such upper limits on

wages in the public labor markets as well as in base pension payments
are needed and provide sufficient conditions for a positive savings ratio
with respect to GDP Y p. If this is given, we will have a positive steady
state value for company pension funds per unit of capital ηo = so

1/(δ1 +
m̄) and also a positive value for the percentage of company pension
payments as a fraction of base pension payments γo

1 , which is given by:

γo
1 = θo

1/σr ≤ (1 − c1)(1 − τ1)vo
1a + vo

1b

vo
2b

yp

yr
− 1,
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where σr = ωo
2bLr/Y p is the share of base pension payments in

GDP. The establishment of a desired ratio between company pension
payments and base pension payments therefore demands (besides a
viable ratio tr concerning the age structure of the economy) the choice
of appropriate real wages in the public sector and it is in any case
limited from above by the expression on the right-hand side in the
above equation.

10.4 Educational Systems: Basic Structures and
Implications

In this section we extend the flexicurity model towards the integration
of an educational sector. We assume as in the preceding sections that
there are only two types of workers, skilled (b) and high-skilled (a)
ones. We stress that we assume a stationary population L = tLo in this
and the next section, where Lo is the stationary number of people of
age τ, τ = 1, · · · , t, with t denoting the given lifespan of each individual
agent of the economy. There are Lr = trLo retired people in each given
year, Ls = tsLo students on the primary and secondary education level,
Lu = αgtuLo students on the tertiary education level, Lb = tbLo skilled
workers and La = taLo high-skilled workers (and Lc = tcLo children
in the background of the model). The natural rate of the preceding
sections is thus set equal to 0 here for reasons of simplicity. The tx

coefficients express the number of years an agent will be part of this
population group.8 Finally, it is assumed that the current system allows
a fraction αs of tsLo to go to university to become high-skilled workers,
while the remainder enters the workforce as a member of Lw

b after
having finished school with a final certificate. To keep the model simple,
we abstain from vocational schools, apprenticeships or dual systems.
Before we come to a graphical representation and analysis of such
a stylized educational system, we provide in Figure 10.2 a brief
representation of an existing example: the Finnish educational structure
as it is provided by the National Board of Education in Finland.
The distinguishing factors of this school systems are:

1) a comprehensive compulsory school for all students with no
differentiation between good learners and those with learning
difficulties,

2) two ways to finish secondary school, both of which can lead to a
higher qualification (to enter universities or polytechnics),
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Fig. 10.2: The education system of Finland: stylized representation9

3) further details which are not seen in this figure such as the
renouncement of grading until the last two years of basic education.

For our purposes, however, we use the somewhat simplified structure for
an educational system underlying our model of flexicurity capitalism,
as shown in Table 10.4 below.
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Table 10.4: Education in the flexicurity model: baseline case of a stationary
population

Retired People trLo: base pensions and company pensions
(labor market contribution acc. to willingness and capability)

Occup. 1b Occup. 2b Occup. 2b Occup. 2a Occup. 1a
active (partly EFR) (EFR)

Tertiary Education
(at Universities)

Secondary School Education: tsL0 (aggregated)

Primary School Education: tsL0 (aggregated)

Pre-School (not modeled)

Note with respect to this table that workers of type b can only be in
one of two situations as far as their salary group is concerned, since
employment of first resort is remunerated at the same level as workers
of type b actively employed in the government sector. For workers of
type a, however, this implies that they can be in one of three states
concerning their salaries, since they are paid higher wages when actively
employed in the public sector. Note that we will consider only a steady
state situation in the following and thus investigate the implications
of balanced reproduction in this type of capitalism (shown to be an
attractor of situations of unbalanced growth in an earlier section).
With respect to the above stationary subdivision of the population of
the economy let us consider now the situation where this workforce
reproduction scheme allows for the case where there is no employment
of first resort needed for the workforce of type a. If αsLo is the number
of students that go from primary and secondary education to tertiary
education after finishing school we get for the parameter αs in the
considered situation on the one hand the definitional relationship:

Lw
a = αstaLo, Lw

b = (1 − αs)tbLo.

On the other hand we have as active employment rules for workers of
type 1:

Lw
1a =

Y p

z
, Lw

2a = αhT/ω2a = αhτh

(
ω1a

ω2a
Lw

1a +
ω1b

ω2a
Lw

1b

)
.

The equilibrium condition Lw
a = Lw

1a + Lw
2a then implies
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αstaLo = Y p

z

(
1 + αhτh

(
ω1a

ω2a
+ ω1b

ω2a

))
which in turn gives:10

αs = 1 + αhτh

(
ω1a

ω2a
+ ω1b

ω2a

)
Ld

1a

taLo

This ratio must be applied for the access to universities if the
reproduction of high-skilled workers is such that no first resort
employment is necessary for them. A numerical example may help to
understand this condition in more detail. Since workers employed in
the industrial sector pay all taxes we may assume the following crude
estimates for the expressions that determine the equilibrium αs:

αh = 1/3, τh = 0.5,
ω1a

ω2a
= 4,

ω1b

ω2a
= 2,

Ld
1a

taLo
= 0.5.

This gives for αs the value αs = 0.5, a value that coincides with what is
suggested by studies of the OECD. The above formula for the university
access ratio αs clearly shows the possibilities by which this ratio may
be increased (if desirable).
Even though we divide the working population into two groups – skilled
and high-skilled workers – it should be taken into consideration that
skilled workers have finished their schooltime on the same level as high-
skilled ones, only with lesser results in their final examinations which
are equal to ‘Abitur’ in Germany, ‘Baccalaureate’ in France or ‘A levels’
in Great Britain. Thus it is guaranteed that the workforce as a whole
is well educated and trained far above basic skills. To gain such high
qualifications might be regarded as an exaggerated aim, but examples,
especially from the Scandinavian countries, show that a strict concept
of ‘demand and support’ will be able to get such results in the school
population.
In this section, we will first discuss the conditions of a suitable
educational system (pre-school and school, yet with an emphasis on
school education). To gain the described results demands a strict
support of the rules of ‘equal opportunities’ in order to eliminate all
hindrances for children to participate in an education that fits their
abilities and allows them to meet the requirements of the schools.
Furthermore we will discuss the competitive way in which students
in their final exams gain university access or not. This concludes the
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relationship of equal opportunities and competition in a more general
aspect.
Secondly, we will deal with the demand of lifelong learning assuming
that part of all the peoples’ leisure time is used for keeping their skills
up to date as well as accepting skills enhancements offered by their
employers. A generally accepted necessity of lifelong learning will allow
for a continuous high skill level in all sectors where skilled or high-skilled
workers are doing their job, but it holds true in a similar way for all
pensioners who still feel fit to take an active part in the workforce.
We will finally deepen our reflections on education by discussing the
role of equal opportunities in its close relationship to human rights
which are strongly related to democracy. This leads to the discussion
of democracy and citizenship education as well as human rights
education. It should be clarified that we can here only outline these
questions which will be discussed in more detail in future work.

The School System
To become – and be – a member of the workforce demands great
engagement even if employment is guaranteed, although the industrial
sector is free to hire and fire, since the employer of first resort will
take over the fired workers, both skilled and high skilled persons. All
workers owe their education and welfare expenses to the taxpayers, the
industrial workers in this model type. Thus, the system is extremely
supportive by giving work to all, but it is also highly demanding by
expecting full commitment by everyone due to the fact that it depends
on the mutual giving and taking in this society. This demands a high
consensus within the society with regard to the necessity of work and
the working conditions. It is the task of education to provide students
in (pre)schools not only with the necessary skills to become adequate
workers in their later professions and jobs but also to help them to
understand this system and to integrate themselves into it. This kind
of integration is not to be misunderstood as a simple adaption but it
concludes – as does socialization – the development of an independent,
mature and responsible personality which is part of the aim of education
as described in this chapter. A positive view on work is a necessity
in a society where all persons are assumed to find work, but are
also obliged to engage in their work, even after their retirement. A
contradicting attitude towards work in the public and media discourse
where consumption and leisure time are often more favored than work,
is not compatible with the demands of our model. Based on these
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underlying assumptions, skills are here understood in a broad sense
which transcends intellectual or technical competencies, but include
work attitudes, teamwork etc.
As we have made clear above, all students will be led to leave school
on the level of ‘Abitur’. This demands a good education from the very
beginning. Therefore, in our society ‘school’ starts in an early stage, also
due to the fact that the mother will normally return to work two years
after the birth of the child. Our educational system – named school
system for reasons of simplicity – begins for children at the age of 2,
though nursery schools may be available for younger children if parents
prefer so. All forms of schooling are thought to be all-day institutions
though families may have a choice of lesser schooling until the child is 3
years old. In nursery schools children are cared for by trained personnel.
Even if there is no formal training, they already learn first – mainly
social – skills which include first behavior rules in a community.
Further skills that are learnt in this age are linguistic and
communicative ones. This happens in families, too, but in an
educational setting as in a nursery school more support will be given
by guiding the children. As in kindergarten, children also learn at the
age of 2 to use materials and thus train their fine motor skills. They
are also trained to use their bodies and exercise their movements. This
demands caretakers with a good training at university level. This also
holds true for the following kindergarten period which should last for
three years. Skills which are already trained in a first approach in the
nursery schools will now be deepened in a more and more systematic
way though, of course, the stages of development of a child have to be
kept in mind as well as the necessity of formal and especially informal
play. When the last kindergarten year is either transferred to primary
schools or organized together with them, it is possible to allow for a
gradual transition into school.
Following the Scandinavian role model of schooling, all children will
be together in a general school at least until grade 8 or 9 when they
are about 15 or 16 years old (see, for example, Ministry of Education
and Science of Sweden 2004). Any earlier division into different school
types would lead to a selection before all main abilities are developed
so that young people would be bereaved of the chance to evolve into the
skilled person that they are. A longer period of learning together will
furthermore help them to develop social skills. Finally, a selection before
or just when they have reached puberty would probably intensify the
general problems of that time. When students have to opt for different
types of secondary or high school thereafter they can be aware that all
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types will lead them to a matriculation certificate though with different
focuses (either more academic or more technical) and a different length
of schooling (between two and four years depending on the preferences
of a student) so that they are able to plan their secondary school time
with the help of their teachers, following their individual abilities and
interests.
This school system needs to bring to light all abilities and interests a
child may have, since otherwise the ambitious aim of a final certificate
for all cannot be reached. This means that the school education works
in a way such that educational support for the differently talented
students obeys the principle of equal opportunities. We have a double
task resulting from the principles of equal opportunities where each
child will be given the optimal support. The one task is to eliminate
social or structural hindrances such as family income, level of education
of the parents, social stratum, migration background etc. In our system,
these forms of disadvantages should become less important when all –
or at least most – parents will be skilled or high-skilled persons with an
adequate income. Yet, disadvantages – which are often connected with
discrimination – may remain, due, for example, to the social, regional
or political background of a family. Here, it is an important task of
all forms of schooling to overcome these disadvantages by giving the
necessary support.
While this is also a task to be fulfilled by the state and the society, it
is the domain of schools and education to find the special abilities
of a child and support them as the second task. Education has to
improve its didactic and methods, so that each child can be supported
in his/her special competencies, and furthermore that each child can be
supported individually so that he/she will be able to pass a successful
school career. This strong focus on individual support in relationship
with the common aim of reaching the final certificate demands not
only a well-equipped school with regard to teaching personnel, further
personnel such as social workers, psychologists, librarians, medical
helpers and close relationships with professionals from outside such
as sport trainers, artists etc., but it also demands a well-equipped
school with attractive rooms and interiors. Special support will also be
given for students with disabilities within integrative classes.11 Equal
opportunities are thus an aim in the school system but also the way in
which the ambitious aim of a final certificate for all can be reached.
It has to be asked how the end of school, when only those with the best
results will be allowed to go to university, fits into this approach, even if
this could be about 50 percent. This is surely a more general question of
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whether equal opportunities are compatible with competition, and if so,
in which way. Competition is part of school life and in most cases it is a
planned part of education, for example in those sports where a winner
will naturally be declared at the end, such as sprinting or high jumping,
where students are not equally quick. In schools where individual
abilities are detected and supported, competition in this sense will do
no harm since students learn that they have different abilities which
makes them winners in different disciplines, yet education has to make
sure that there are no obvious losers.
This attitude is supported when students are not ranked within their
class but measured by their individual progress. Then there will be a
winner after the 100m sprinting, but each child will learn about his or
her individual successes or be supported to further improve him/herself,
since all children will take part in sports even if their main abilities are,
for example, in music. The competition at the end of the school time
is of a different character, since it is a competition due to the fact that
there are not enough university places and subsequent job opportunities
for all – following the idea that the society needs only a certain amount
of high-skilled persons with university degrees.

Tertiary Education, Lifelong Learning and Equal
Opportunities

This is not the place to discuss the question whether a society and
workforce can be imagined where all persons may go to university
mainly to complete their personal education, though the division into
skilled and high-skilled positions will not be abandoned. The graded
high school where students attend different types of either mainly
academic or mainly technical education will already lead to a kind
of preliminary decision between those who want to go to university
and those who will enter only the skilled workforce after receiving their
certificate. It will certainly be a task of school education to prepare
students to such situations of competition and the possibility of not
gaining the wanted position. This has to be compensated by developing
individual abilities and skills, some of which may be more valid for
leisure time, for example playing an instrument without reaching the
top level for orchestra music.
The selection for university will be based on school results in the
final certificate, though entry exams are also an option. According to
recent results by OECD, there exist realistic expectations of about 50
percent students going to university (see OECD 2007). About half of
the students with the final certificate can thus be supposed to become
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high-skilled workers in our model. This is not the place to go into
the details of university education and the distribution of students to
different studies, but concluding this discussion of the school system we
want to stress the necessity of an education that allows for individual
development and support under the principles of equal opportunities.
Students who finish school with the final certificate and enter the
workforce as well as those who do so after having finished university
are already well trained in organizing their learning processes, since
one of the principles of teaching will be to teach students how to adopt
learning competencies, that is, how to learn to organize a learning
program, how to work together with others and to learn how to find
out about special skills as well as about weak points. The aim is to
lead students to an independent learning style that fits best for the
individual learner. Learning portfolios may be a recommendable way
to keep records of this learning process. It can be assumed that young
adults will be able to continue with this procedure as well as to continue
documenting it.
The European Union had already declared the year 1996 as the
European year of lifelong learning and passed a resolution on ‘Lifelong
Learning’ in 2002 (Council 2002). It is here stressed that learning starts
in the pre-school age and lasts until post-retirement. Furthermore, it is
relevant here that the resolution refers not only to all kinds of learning,
including the entire spectrum of formal, non-formal and informal
learning, and that the aim of learning is not restricted to skills and
competencies with regard to later employment. Instead it is regarded
as important within a personal, civic or social perspective as well.
While school education and thus learning in schools follows a common
curriculum where the highest possible grade of individualization and
interest-dependence is guaranteed though a general curriculum remains
to be followed, lifelong learning after school and university is far more
guided by individual interests and the needs of a person, though there
will also be on-the-job training in most professions, since skills and
knowledge have to be updated on a regular basis.
The idea of lifelong learning adds to the concept of equal opportunities,
since the personal access to knowledge and competencies is increased
by the possibilities of learning independently of age or position.
Therefore it is necessary that the educational system offers a variety of
learning procedures after school and university, such as adult education
centers but also the possibility of access to arts, museums, nature
and its learning opportunities. Mobility will add to lifelong learning of
languages and cultures, but also of professional skills. Lifelong learning
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includes all forms of social learning and is also highly important for
political learning.
Political learning plays an important role in education, especially in
a model where the state has a major role as employer and provider
of social services. Political learning, which is often referred to as
citizenship education, is of high relevance in a system that depends
on the individual skills and knowledge of its workforce but at the same
time demands a high amount of social commitment and acceptance
of different work places though no unemployment. Furthermore, the
principles of equal opportunities on which we have commented above
are integrated in political concepts such as human rights so that the
necessity of political learning is again underlined. Political learning will
be part of school education as well as of lifelong learning. Human rights
education provides all the necessary content and skills to cope in a
democratic society, especially since human rights and democracy are
inseparably interconnected. Thus, democracy as the underlying state
model as well as equal opportunities as the adequate principle for
social justice can be deduced from human rights. Democracy education,
citizenship education and human rights education are well-established
and partly overlapping forms of education which provide not only an
introduction into the necessary knowledge of political structures, but
prepare furthermore for different kinds of participation in democratic
procedures. Additionally they intend to increase media competence to
allow students as well as adult learners to understand actual political
decision–making processes.

10.5 Flexicurity and the Keynesian Trade Cycle Challenge

So far the economy was purely supply driven one, with growth
of the capital stock driven by net profits and credit from pension
funds (see Section 8.6) such that Say’s law remained true, that is
aggregate demand has always been equal to potential output due to the
expenditure behavior of households, the government and the firms. In
this section we now briefly sketch a situation where capacity utilization
problems as well as stability problems may arise within the flexicurity
variant of a capitalistic economy. We modify the baseline credit model
of Section 8.6 in a minimal way in order to obtain such results. In
place of its pension funds as well as the credits they give to firms we
now consider the situation where firms finance their investment plans
through their profits and through the issuing of corporate paper bonds.
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We assume these bonds to be of the fixprice variety and we also keep
the rate of interest that is paid on these bonds fixed for simplicity.
Despite this simple change we will now get the situation that actual
goods market equilibrium will depart from potential output (here
reinterpreted by a normal rate of capacity utilization of potential
output) and may now fluctuate around the assumed normal capacity
output. We therefore have the first real problem – here on the
macrolevel – the flexicurity society has to cope with, namely the
possibility of recessions or even depressions when aggregate demand is
behaving accordingly, but also the possible situation of an overheated
economy. Clearly, there is now a need for economic policy, that is fiscal,
monetary or even income distribution policy, in order to avoid large
swings in economic activity and thus large imbalances between the
industrial and the public labor markets. However, this section will only
provide the basics for such an analysis and leaves policy consideration
for future research.12

Table 10.5: Firms: production and income account

Uses Resources

δK δK

ω1Ld
1, Ld

1 = Y/z C1 + C2 + Cr

G

rB/p I = iρ(ρ − ρo)K − ib( B
p

− ( B
p

)o) + āK

Π(= Y f ) [I = Π + Ḃs/p]
δ1R + Ṙ S1

Y Y

The amount of corporate bonds that firms are now assumed to have
issued in the past is denoted by B and their price is 1 in nominal units.
Firms thus have to pay rB as interest at the current point in time and
they intend to use their real profits net of interest rate payments and
in addition the issue Ḃs/p to finance their rate of investment I/K =
iρ(ρ − ρo) − ib( B

pK − ( B
pK )o) + ā. This rate of investment is assumed to

depend positively on excess profitability compared to the steady state
rate of profit and negatively on the deviation of their debt from its
steady state level.
Households of type 1 behave as was assumed so far, but now attempt to
channel their real savings into corporate bond holdings as shown below.
They will be able to exactly satisfy their demand for new bonds when
there is goods market equilibrium prevailing (I = S), since only firms
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and these households act on this market, while all other economic units
just spend what they get (with balanced transfer payments organized
by the government). The real return from savings in corporate bonds
rB/p, at each moment in time, will be added below to the base rent
payments of retired households, who receive these benefits in proportion
to the bonds they have allocated during their work life in the private
sector of the economy. The bonds allocated in this way thus only
generate a return when their holders are retired and then – as in the
pension fund scheme of Section 8.6 – at the then prevailing market
rate of interest (which is here a given rate still). The pension fund
model is therefore here only reformulated in terms of nominal paper
holdings (coupons) and thus no longer based on the storage of physical
magnitudes. Hence, corporate bonds are here not only of a fixprice
variety, but also provide their return only after retirement. This is
shown in the income account of retired persons below. The income
account of the workers in the second labor market is unchanged and
therefore not shown here again.

Table 10.6: Household 1 (primary labor market): income account

Households 1:
Uses Resources

C1 = ch1(1 − τh)ω1Ld
1

ω2Lw
2h = ch2(1 − τh)ω1Ld

1

T = τhω1Ld
1

ω2(L − (Lw
1 + Lw

2h + Lw
2g))

ω2Lr, Lr = αrL

S1[= Ḃd/p] ω1Ld
1

Y w
1 = ω1Ld

1 Y w
1 = ω1Ld

1

Table 10.7: Retired households: income account

Retired Households:
Uses Resources

Cr ω2Lr + rB/p, Lr = αrL

Y r Y r

The government income account (not shown) is also kept unchanged
and in particular balanced in the way used in the preceding model
types. The modifications of the model of Section 8.6 are therefore of a
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minimal kind, largely concerning a different type of investment behavior
of firms and a new type of organizing the formerly assumed company
pension funds.
However, the assumed flexicurity system becomes now of real
importance, since we here will get demand-determined (Keynesian)
business cycle fluctuations in the dynamics implied by the model,
whereas firms did not face capacity under- or over-utilization problems
in the earlier model types. Keynesian IS equilibrium determination
has to be considered now and gives rise to the following equation for
the effective output per unit of capital (characterizing goods market
equilibrium):13

Y/K = y

= C1/K + C2/K + Cr/K + δ + I/K + G/K

= ch(1 − τh)ω1
y

z
+ αωω1(l̄ − lw

1 ) + αωαrω1 l̄ + rb+

δ + iρ(ρ − ρo) − ib(b − bo) + ā + αgτhω1y/z

ρ = y − (1 + αf αω)ω1y/z − δ − rb, b = B/(pK),

which, taken together, gives:

y = 1
1 − [ch(1 − τh) + αgτh − iρ(1 + αf αω)]ω1/z − iρ

·(
αωω1(l̄ − lw

1 ) + αωαrω1 l̄ + (rb + δ)(1 − iρ)

−iρρo − ib(b − bo) + ā
)

= y(lw
1 , ω1, b, . . . ).

Note that we have modified the investment function in this section
to i(·) = iρ(ρ − ρo) − ib(b − bo) + ā. Note also that we have again
assumed that natural growth n is always adjusted to the growth rate
of the capital stock K̂. We also assume that the denominator in the
above fraction is positive and now get the important result that output
per unit of capital is no longer equal to its potential value, but now
depending on the marginal propensity to spend as well as on other
parameters of the model. This is due to the new situation that firms
use corporate bonds to finance their excess investment (exceeding their
profits) or buy back such bonds in the opposite case and that households
of type 1 buy such bonds from their savings (and thus do not buy goods
in this amount any more to increase the pension fund). We thus have
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independent real investment and real savings decisions which – when
coordinated by the achievement of goods market equilibrium as shown
above – lead to a supply of new corporate bonds that is exactly equal
to the demand for such bonds at this level of output and income. This
simply follows from the fact that only firms and households of type 1
are saving, while all other budgets are balanced. Households of type 1
thus just have to accept the amount of the fixed price bonds offered by
firms and are thereby accumulating these bonds (whose interest rate
payments are paid out to retired people according to the percentage
they have achieved when retiring).
Assuming the accumulation of corporate bonds in the place of real
commodities and an investment function that is independent from
these savings conditions thus implies that the economy is subject to
Keynesian demand rationing processes (at least close to its steady
state). These demand problems are here derived on the assumption of IS
equilibrium and thus represented in static terms in place of a dynamic
multiplier approach that can also be augmented further by means of
Metzlerian inventory adjustment processes. We stress once again that
the possibility for full capacity output is here prevented through the
Keynesian type of underconsumption assumed as characterizing the
household type 1 sector, and the fact that there is then only one income
level that allows savings in bonds to become equal to bond financed
investment in this simple credit market that is characterizing this
modification of the flexicurity model, due to the now existing effective
demand schedule y(lw

1 , ω1, b, . . . ). We assume that the parameters are
chosen such that we get for the partial derivatives of the effective
demand function y :

ylw
1

(lw
1 , ω1, b, . . . ) < 0, yω1(lw

1 , ω1, b, . . . ) > 0, yb(lw
1 , ω1, b, . . . ) < 0

holds true. This is fulfilled, for example, if the expression in the
denominator of the effective demand function is negative and if the
parameter ib is chosen sufficiently large. Effective demand is then wage
led and flexible wages therefore dangerous for the considered economy.
As now significantly interacting laws of motion we have in the
considered case:

l̂w
1 =H

(
y

zlw
1

− ūw

)
, H ′ > 0,

ω̂1 =G1
(

ω1
ω̄1

)
+ G2

(
y

lw
1

− ūw

)
, G1′

, G2′
< 0,

ḃ =(1 − b)(iρ(ρ − ρo) − ib(b − bo) + ā) − ρ − p̂b,
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p̂ =κ

[
βpy

(
y

yp
− ūc

)
+ βpω ln

(
ω1
ωo

1

)
+ κp

(
βwu

(
y

zlw
1

− 1
)

−βwω ln
(

ω1
ωo

1

))]
+ πc

where p̂ has to be inserted into the other equation (where necessary)
in order to arrive at an autonomous system of four ordinary differential
equations. This particular formulation of the debt financing of
firms thus makes the model considerably more advanced from the
mathematical as well as from an economic point of view. We note that
there is not yet an interest rate policy rule involved in these dynamics,
but that the assumption of an interest rate peg is maintained still:
r = const.

Since the model is formulated partly in nominal terms we have to
consider now the price inflation rate explicitly. We do this on the basis
of a wage–price spiral mechanism as it has been formulated in Flaschel,
Greiner, Luchtenberg and Nell (2008) with respect to the industrial
sector of the economy:

ŵ = βwu( y

zlw
1

− ūw) − βwω ln( ω

ωo
) + κwp̂ + (1 − κw)πc

p̂ = βpy( y

yp
− ūc) + βpω ln( ω

ωo
) + κpŵ + (1 − κp)πc

In these equations, ŵ, p̂ denote the growth rates of nominal wages
w and the price level p (their inflation rates) and πc a medium-term
inflation-climate expression which, however, is of no relevance in the
following due to our neglect of real interest rate effects on the demand
side of the model (and thus set equal to zero). We denote again by ūw

the normal ratio of utilization of the workforce within firms and now
by ūc the corresponding concerning the utilization of the capital stock.
Deviations from these normal ratios measure the demand pressure on
the labor and the goods market respectively. In the wage Phillips curve
C as well as the price Phillips curve we in addition employ a real wage
error correction term ln(ω/ω0) as in Blanchard and Katz (1999), see
Flaschel and Krolzig (2006) for details, and as a cost pressure term
a weighted average of short-term (perfectly anticipated) wage or price
inflation ŵ, p̂, respectively and the medium-term inflation climate πc in
which the economy is operating.
The above structural equations of a wage–price spiral read in reduced
form as follows:
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which give the above equation for the price inflation rate and also the
above real dynamics when the price equation is deducted from the wage
equation.
Note that our model only considers the utilization rate of insiders
(within firms) in the wage dynamics, since the markets for labor are
always cleared in flexicurity capitalism. We thus now use the output–
capital ratio y = Y/K to measure the output gap in the price inflation
PC and the deviation of the real wage ω = w/p from the steady state
real wage ωo as an error correction expression also in the price PC.
Cost pressure in this price PC is formulated as a weighted average of
short-term (perfectly anticipated) wage inflation and our concept of
an inflationary climate πc, see Flaschel and Krolzig (2006) for details.
In this price Phillips curve we have three elements of cost pressure
interacting with each other, a medium-term one (the inflationary
climate) and two short–term ones, basically the level of real unit wage
labor costs (a Blanchard and Katz (1999) error correction term) and
the current rate of wage inflation, which taken by itself would represent
a constant markup pricing rule. This basic rule is, however, modified by
these other cost-pressure terms and in particular also made dependent
on the state of the business cycle by way of the demand pressure term
y/yp − ūc in the market for goods.
The laws of motion describe again (in this order) our formulation
of Okun’s law, the real wage dynamics as it applies in a Keynesian
environment (see Section 10.3), the debt dynamics of firms and a simple
regressive expectations scheme concerning the inflationary climate
surrounding the wage–price spiral where it is assumed (and in fact
also taking place) that inflation converges back to a constant price
level. There is therefore not yet an inflation accelerator present in the
formulation of the dynamics of the four state variables of the model.
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Nevertheless, price level inflation is now explicitly taken account of,
indeed for the first time in this chapter.
Steady state and stability analysis is no longer straightforward in this
Keynesian variant of flexicurity capitalism. With respect to steady
state positions we have to solve now a simultaneous equation system
in the variables ω1, ρ, b. Due to the structure of the effective demand
function we have moreover no longer zero entries in the Jacobian of
the dynamics at the steady state of the first three state variables
(the last law of motion is a completely trivial one). As an economic
mechanism we can identify a real wage channel as in the Kaleckian
dynamics of Flaschel, Franke and Semmler (2008) (working here in
a wage-led environment by assumption). There is furthermore the
dynamic of the debt to capital ratio of firms. These feedback channels
can be tamed through appropriate assumptions, but are even then
working in an environment that gives no straightforward economically
plausible stability assertions, due to the strong interactions present in
the dynamics. We therefore have to leave the stability analysis here for
future research.
The conclusion of this section therefore is that effective demand
problems can make flexicurity capitalism significantly more difficult
to analyze (and to handle) and therefore demand a treatment of
much more depth – including inflation and interest rate policy rules,
government deficits and fiscal policy rules, etc. – than was possible in
this short section. Moreover, credit relationships may be looked for that
can avoid the increase in complexity of the dynamics of this section.

10.6 Conclusions and Outlook

Starting from the problematic features and the social consequences of
the reserve army dynamics characterizing the evolution of the labor
markets of many contemporaneous developed capitalist economies,
this chapter tried to demonstrate that a combination of ideas of
Marx, Keynes and Schumpeter on the future of capitalism can
provide an alternative to the ruthless form of competition that
is currently ruling the world (in developed as well as developing
countries). In place of the multilayered degradation of a significant
proportion of the population also of democratically governed societies
we designed economic reproduction schemes (including education and
skill formation) of a competitive form of capitalism that combines
flexicurity of a very high degree with security of income as well as
employment for the workforce.
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Schumpeter’s investigation of the workability of a competitive type of
socialism is thereby carried one step further towards a social vision
which preserves to a greater extent the advantages of the existing
capitalist forms of production and circulation, but which nevertheless
creates a social structure of accumulation which in its essence is
liberated from the human degradation we can even observe in leading
industrialized countries in the world economy.
The essential ingredients along the progress path towards such a social
structure are not only a basic income guarantee of the workfare type
(which includes the obligation to work), but also a reorganization of
the labor market towards an employer of first (not last) resort who
organizes in a decentralized way the work for all people not employed
within privately run industries, but also the work of officially retired
persons who are still willing to offer their human capital on the labor
markets of the economy. The workability of the designed reproduction
scheme of flexicurity type of course depends – in the same way as
many other actual organizational problems – on detailed microeconomic
analyses of the labor relations within large, medium-sized and small
business firms as well as in the public sector. Yet, economic incentives
need to be coupled with an educational system that not only creates the
basis for skill formation, but also provides the proper foundations for
citizenship education in a democratic society, where citizens essentially
approve the high degree of flexibility in the industrial part of the
economy (and not only there) on the basis of the security aspects of the
flexicurity concept and the equal opportunity principles during primary
and secondary education.
The main support for the need of an evolution towards such a flexicurity
society in our view comes from the fact that the currently existing
alternative reproduction schemes of capitalism do not provide a social
structure of accumulation that is compatible with an educated and
democratic society in the longer run, since their recurring situations
of mass unemployment undermine social cohesion in many ways in
such societies (if this cohesion existed in them at all), leading to
social segmentation, social class clashes and more. The evolution in
the Nordic states of the European Union provide examples of how
such a development towards socially accepted flexicurity based on a
modern schooling system may be approached. We close the chapter,
however, with the observation that it does not yet say much on how
the modeled situation can in fact be reached in actual economies, at
current primarily in the Nordic countries.

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 10:53:30AM



274 A Future for Capitalism

We here simply assume that the individual experience with progress
in educational systems (towards equal opportunities in particular),
with the need for flexibility as well as security during the working
life and with democratic institutions on all levels of the society will
implement ratchet effects in individual and social choice mechanisms
which prevent a return to the Marxian reserve army mechanism as it
has been and continues to be investigated in the many contributions to
the original Goodwin growth cycle model in view of what happens in
actual capitalist economies.
We have started, in Chapter 1 of this book, from a very basic model of
a capitalist economy which on the one hand used microfoundations (in
a very simple manner) as a relevant modeling tool, but which stressed
on the other hand the need to have at least two agents (capitalist
and workers) if the model is really meant to represent a capitalistic
society. The model therefore rejected the representative agent approach
of mainstream macroeconomics, where the conflict between labor and
capital is integrated into a single ‘soul’. In the chosen continuous
time framework we moreover argued, as in Flaschel, Groh, Proaño
and Semmler (2008, ch.1), that the assumption of permanent market
clearing (at any ‘micro-second’) is not an appropriate hypothesis to
characterize the working of (at least) the real markets of the economy.
We therefore used an expectations-augmented wage Phillips curve
(with model-consistent expectations) as an adjustment process on the
market for labor (but left out Keynesian demand problems on the
market for goods to keep the model simple). The implied differentiated
saving habits of workers and capitalists led in this model to a law of
motion for the distribution of the capital stock between workers and
pure capitalists, so that in particular the savings of workers out of
wage income and profit income did not rule out the existence of pure
capitalists in the steady state.
The limiting extremely Classical situation where workers do not save
and where capitalists do not consume, and where therefore the latter
own the whole capital stock of the economy, may be considered
an approximation of the situation before World War I, and be
characterized as constituting capitalism mark I, while the above case
with differentiated saving habits may be called capitalism mark II.14

Both types of capitalism can be characterized by and large as being
dissent-driven. For the latter type this dissent may be exemplified by
the rise and the subsequent fall of the welfare state in most Western
capitalist economies (corresponding to a certain degree to the rise and
the fall of Eastern socialism).
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In the present chapter, by contrast, we have attempted to formulate
a model of capitalism mark III, where essentially consent (on
macroeconomic issues) between the management of firms and the
workers is one of the pillars of the economy and the considered society,
while Chapters 8 and 9 considered the working of capitalism mark
II.15 It may well be that capitalism mark III may be difficult to reach
in the globalized world we are now living in. But there are – for
example in the Nordic Countries of Europe – elements of a progress
path towards flexicurity capitalism already visible and the debate
on such transformational processes is a lively one in the European
Union at present. It is the hope of the authors of this book that it
can contribute to such a debate, by showing that aspects of Marx’s,
Keynes’s and Schumpeter’s work can be successfully combined to model
and understand the current situation of world capitalism and its future
evolution. Such an MKS system – as called by Richard Goodwin – in our
view provides a proper synthesis for the analysis of the macrodynamics
of capitalism, a synthesis of very differing research profiles that at first
sight seems to be impossible, but which indeed unifies complementary
approaches to the understanding of capitalism.

Notes
1 Taken from Groth and Madsen 2007, p. 4
2 See United Nations (1998, article 23): Universal Declaration of Human

Rights, 1948 (http://www.un.org/Overview/rights.html)
3 http://www.eurofound.europa.eu/areas/industrialrelations/dictionary/

definitions/FLEXICURITY.htm
4 The determination of which will be discussed later on.
5 See Flaschel, Greiner, Luchtenberg and Nell (2008) for the details of the

derivation of this real wage (or better wage share) Phillips curve and note
that this equation implicitly assumes that vo

1a describes the situation where
capital stock growth is equal to natural growth n.

6 The reader is referred to Flaschel, Greiner, Luchtenberg and Nell (2008)
for details.

7 lw
a = zLw

a /K, lr = zLr/K, s1 = S1/K.
8 With respect to concrete numbers one therefore could, for example, assume

tc = 6, ts = 12, tu = 5, tb = 47, ta = 42, tr = 15.

We stress here that the considered age structure is still a very stylized one
in view of what is shown in Figure 10.2.

9 Source: http://www.edu.fi/english/SubPage.asp?path=500,4699
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10 The ratio Ld
1a

taLo
compares employment in the first sector (of high-skilled

workers) with the common core employment of all workers.
11 See Muñoz (2006) for details
12 To simplify the expressions for Keynesian effective demand, we here only

consider three labor markets, a private and a public one, and the one
organized by the employer of first resort. The framework used is thus one
of Chapter 8.

13 Standard Keynesian assumptions will again ensure that yo > 0 holds true.
14 This is not identical to the way these terms are used to characterize the

evolution of Schumpeter’s theory of capitalism which was focused on the
figure of the dynamic entrepreneur.

15 Without studying the consequences of the savings of workers, however, as
in Chapter 1
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11. Leashing Capitalism: Monetary–
Fiscal Policy Measures and
Labor Market Reforms

11.1 Introduction

In this chapter we extend the Tobin type stock–flow interaction of
the financial markets with the real markets of Chapter 1 towards
an integration of the flexicurity principles and labor market reforms
considered in Chapters 8–10.
The literature on the interaction of stocks and flows on the macro
level is to a certain degree still in its infancy. Surely Tobin’s work (see
in particular Tobin 1980, 1982) has pushed this topic a decisive step
forward, but the analytical treatment (not to speak of an empirical
analysis) of a full interaction of the real and the financial side of the
macroeconomy is by and large missing. There are works by Godley and
Lavoie, see in particular the work by Godley (1999), Godley and Lavoie
(2007), Franke and Semmler (1999), by Foley and Taylor (2006), and by
Zezza and Dos Santos (2006) which attempt to improve the situation,
but the dominant tradition – in particular in mainstream economics –
is the use of return parity conditions (up to the money market) in order
to study the interaction of the financial with the real markets.
We have shown in Chapter 1 how an integration of the Tobin
macroeconomic portfolio approach with the Keynes–Metzler–Goodwin
model of business and distributive cycles can be performed and
analyzed, in particular with respect to the ways monetary and fiscal
policy can stabilize such an economy (where a variety of destabilizing
feedback channels are present in the private sector). We now extend
these policy interventions to the labor market by integrating into the
KMGT approach the type of labor market policies that are proposed
by the ‘flexicurity’ concept.
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This forms the foundations for a new social structure of capital
accumulation where not only financial instabilities and the business
cycle but also the wage–price spiral can be tamed to a certain degree,
and this in the presence of full employment, based on the principles
of an employer of first resort. It goes without saying that this is
just the beginning of the study of monetary, fiscal and labor market
measures aimed at providing a stable full-employment environment
in a competitive capitalist economy where not only free hiring and
firing of labor are present, but also in production processes of creative
destruction based on the Schumpeterian trilogy of invention, innovation
and diffusion of new products and new production techniques.

11.2 Interacting Real–Financial Disequilibrium Adjustment
Processes

The goal of this chapter is to present a Keynesian macrodynamic
model of a growing monetary economy, that builds on the analysis
of the working KMG model of Chiarella and Flaschel (2000a) and
Chiarella, Flaschel and Franke (2005) and that explains the real–
financial interaction in Keynesian dynamics in a more satisfactory way
than in the working KMG model from which it has been derived. In this
latter model type, asset markets influence the real dynamics only in a
very traditional way, by means of an LM curve, representing a stable
relationship between the nominal rate of interest, the output–capital
ratio and real balances per unit of capital, or in a less traditional way
by means of a Taylor interest rate rule. Neither bond dynamics nor the
evolution of the stock of equities could there influence the interest rate
and the real part of the economy due to the lack of wealth and interest
income effects on aggregate demand. The present chapter will now
introduce a portfolio theory of asset market behavior in place of a single
LM curve and will thereby improve the representation of asset market
dynamics considerably, though wealth and interest income effects will
still be ignored. Nevertheless bond and equity stock dynamics now feeds
back into the real part of the economy, yet still by a single route namely
through Tobin’s average q as one important argument in the investment
behavior of firms.
Our KMG approach to macrodynamics investigates the interaction of
all important markets of the macroeconomy (for labor, goods, money,
bonds and equities) still in a non-stochastic environment without
explicit utility maximization of households and profit maximization
of firms. Households’ behavioral equations are in the tradition of the
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Kaldorian approach (Kaldor 1940) with differentiated saving habits
(that can be derived by optimizing a Cobb–Douglas utility function of
workers or capitalists). This allows us to leave the model sufficiently
simple in order to concentrate on the description and analysis of
asset market dynamics. Combining a full disequilibrium approach in
the real part of the economy with a general equilibrium approach in
the financial part gave rise to various considerations of the dynamics
which then drives the economy. The model therefore presents an
integrated approach to macrodynamics that accounts for all budget
constraints of all types of agents in the economy, exhibits a uniquely
determined steady state solution surrounded by a variety of interesting
propagation or the feedback mechanisms existing in the economy. Now
also disequilibrium adjustment rules in the financial part of the model
are taken into consideration.
The main properties of this approach should be presented briefly. The
economy consists of various private agents: workers, asset holders and
firms. The public sector consists of the government and the central
bank. Concerning the goods market, there exists a production good
exclusively produced by firms that can be, on the one hand, consumed
by the workers, asset holders or the government, and on the other hand
invested as business fixed capital or used for inventory investment by
firms. Firms do not have perfect foresight with respect to the demand
for goods and do not adjust their output instantaneously towards the
level of aggregate demand. Hence, in order to be able to satisfy actual
and future demands, they have to hold stocks of inventories of produced
goods. The adjustment policy for reaching a desired stock of inventories
is modeled in a Metzlerian way (Metzler 1941).
The labor market is assumed to take place under a Keynesian regime in
the sense that any demand can be satisfied by an always positive excess
supply of labor at the actual wage rate. Goodwin’s (1967) contribution
to the model is the study of the dynamic interaction of employment
and the real wage rate.
We want to model a monetary economy with various financial assets in
order to investigate their interaction with the real parts, namely goods
market and labor market. There are various assets: money and short-
term bonds issued by the government, and equities issued by firms in
order to finance investments. All these financial assets are exclusively
held by the asset holders.
In Section 11.3 we develop the extensive form of the model and give
a detailed explanation of its structure. In Section 11.4 the intensive
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form of the dynamics is derived in order to allow for steady state
considerations on the basis of eight autonomous laws of motion that,
as will be shown, indeed exhibit a unique point of rest or steady state.
The stability features of the full 8D dynamical system are also briefly
characterized in this section by way of a sequence of subsystems of
increasing dimension. Policy issues are studied in Section 11.5 where we
consider monetary policy, fiscal policy and labor market policy. Section
11.6 briefly shows how Schumpeterian elements such as innovation and
creative destruction can be integrated into our framework. Section 11.7
provides an outlook on ‘Social Capitalism’, a notion that we consider
as a next step in the completion of the design of capitalist flexicurity
economies.

11.3 Portfolio Choice and Asset Accumulation within the
KMG Framework

In this section we provide the extensive or structural form of a
Tobin type portfolio (KMGT) model of the KMG variety, exhibiting
a portfolio adjustment block in place of a simple LM (Taylor)
theory of the short-run rate of interest and the simple dynamic
adjustment equations for the prices of the other assets as considered
in Chiarella, Flaschel, Groh and Semmler (2000) . We split the model
into appropriate modules which primarily concern the sectors of the
economy, namely households, firms and the government (fiscal and
monetary authority), but also represent the wage–price interaction and
the dynamics of the asset markets.

11.3.1 Firms

In order to model a flexicurity economy based on the KMGT approach
to business cycles and growth we consider first the sector of private
firms and through them the first labor market of the economy where
free hiring and firing is assumed in the strict sense that firms are always
on their labor demand schedule regarding the workforce they employ.
The first labor market is later on augmented by a second labor market
– within the public sector – where all workers not employed in the first
labor market find meaningful employment. Workers working in these
two markets are indexed by 1,2 respectively.
We consider the behavior of firms by means of two submodules. The first
describes the production frameworks and their investment in business
fixed capital and the second introduces the Metzlerian approach of
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inventory cycles concerning expected sales, actual sales and the output
of firms.

Firms: production and investment

re = (pY e − wLd
1 − pδkK)/(pK), (11.1)

Y p = ypK, (11.2)
u = Y/Y p, (11.3)

Ld
1 = Y/z, (11.4)

e1 = Ld
1/L = Y/(zL), (11.5)

q = peE/(pK), (11.6)
I = iq(q − 1)K + iu(u − ū)K + nK, (11.7)

K̂ = I/K, (11.8)
peĖ = pI + p(Ṅ − I). (11.9)

Firms are assumed to pay out dividends according to expected profits
(expected sales net of depreciation and minus the wage sum), see the
above module of the asset-owning households. The rate of expected
profits re is expected real profits per unit of capital as stated in equation
(11.1). For producing output firms utilize a production technology that
transforms demanded labor Ld

1 combined with business fixed capital K
into output. For convenience we assume that the production takes place
by a fixed proportion technology.1 According to (11.2) potential output
Y p is therefore given in each moment of time by the fixed coefficient yp

times the existing stock of physical capital. Accordingly, the utilization
of productive capacities is given by the ratio u of actual production Y
and the potential output Y p. The fixed proportions in production also
give rise to a constant output–labor coefficient z, by means of which
we can deduce labor demand from goods market determined output as
in equation (11.4). The ratio Ld

1/L thus defines the rate of employment
of the model concerning the first labor market, that is the portion of
workers that are working in this market.
The economic behavior of firms also comprises the investment decision
into business fixed capital, which is determined independently from
households savings decision. We here model investment decisions per
unit of capital as a function of the deviation of Tobin’s q (see Tobin
1969) from its long-run value 1, and the deviation of actual capacity
utilization from a normal rate of capital utilization, and add an
exogenously given trend term, here given by the natural growth rate n
in order to allow this rate to determine the growth path of the economy
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in the usual way.2 We employ here Tobin’s average q which is defined
in equation (11.6). It is the ratio of the nominal value of equities and
the reproduction costs for the existing stock of capital. Investment in
business fixed capital is enforced when q exceeds one, and is to be
reduced when q is smaller than one. This influence is represented by
the term iq(q − 1) in equation (11.7). The term iu(u − ū) models the
component of investment which is due to the deviation of the utilization
rate of physical capital from its non-accelerating inflation value ū. The
last component, nK, takes account of the natural growth rate n which
is necessary for steady state analysis if natural growth is considered
as exogenously given. Equation (11.9) is the budget constraint of the
firms. Investment in business fixed capital and unintended changes in
the inventory stock p(Ṅ − I) must be financed by issuing equities,
since equities are the only financial instrument of firms in this chapter.
Capital stock growth finally is given by net investment per unit of
capital I/K in this demand-determined modeling of the short-run
equilibrium position of the economy.
Next we model the inventory dynamics in the model following Metzler
(1941) and Franke (1996). This approach is a very useful concept for
describing the goods market disequilibrium dynamics with all of its
implications.

Firms: output adjustment

Nd = αndY e, (11.10)
I = nNd + βn(Nd − N), (11.11)
Y = Y e + I, (11.12)

Y d = C + I + δkK + G, (11.13)
Ẏ e = nY e + βye (Y d − Y e), (11.14)
Ṅ = Y − Y d, (11.15)
Sf = Y − Y e = I, (11.16)

where αnd , βn, βye ≥ 0.
As stated in equation (11.10), the desired stock of physical inventories
is denoted by Nd and is assumed to be a fixed proportion of the
expected sales. The planned investments I in inventories follow a
sluggish adjustment process towards the desired stock Nd according to
equation (11.11). Taking account of this additional demand for goods
we write the production Y to be set equal to the expected sales of firms
plus I in equation (11.12). For explaining the expectation formation
for good demand, we need the actual total demand for goods which
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is given by consumption (of private households and the government)
and gross investment by firms (11.13). By knowing the actual demand
Y d, which is always served, the dynamics of expected sales is given in
equation (11.14). It models these expectations to be the outcome of an
error correction process, that incorporates also the natural growth rate
n in order to take account of the fact that this process operates in a
growing economy. The adjustment of sales expectations is driven by the
prediction error (Y d − Y e), with an adjustment speed that is given by
βye . Actual changes in the stock of inventories are given by the deviation
of production from goods demanded (11.15). The savings of the firms
Sf is as usual defined by income minus consumption. Because firms are
assumed to not consume anything, their income equals their savings
and is given by the excess of production over expected sales, Y − Y e.
According to the production account shown below, the gross accounting
profit of firms finally is repK + pI = pC + pI + pδkK + pṄ + pG.
Plugging in the definition of re from equation (11.1), we compute that
pY e + pI = pY d + pṄ or equivalently p(Y − Y e) = I as stated in
equation (11.16).
We summarize the sector of private firms through its production and
income account:3

Table 11.1: Firms: sales and income account

Uses Resources

δkpK δkpK

w1Ld
1, Ld

1 = Y/z pC1 + pC2 + pCr

– pG

Π pI

δpP1 + Ṗ1 pS1

pY d(+δpP1 + Ṗ1) pY d(+pS1)

Note with respect to this account that employment is based on actual
production Y and actual profits Π on actual sales Y d. They differ
therefore from expected profits Y e as introduced above by the windfall
profits or losses Y d − Y e related with them (based on the assumption
that expected profits are the basis of the dividend payments of firms).
Note also that demand is always served (if needed out of the actual
inventory holdings of firms). Note finally that we have added a new item
to this account, describing the accumulation of company pension funds
P1 by means of the savings pS1 of households working in the first labor
market. These savings augment company pension funds, though this
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extension is reduced again through the current payment of company
pensions δpP1 to the retired workers that have worked (for some time)
in the private sector of the economy. A next step would be here to
assume that firms get loans out of these pension funds P1 at the loan
rate il, see Flaschel, Greiner, Luchtenberg and Nell (2008) for details.
Moreover, commercial banks may be added as depository institutions
paying interest on saving deposits and receiving interest on their loans.
Such an extension will be considered briefly at the end of this chapter.

11.3.2 Worker Households

As discussed in the introduction we disaggregate the sector of
households into worker households and asset-holder households. We
begin with the description of worker households.
The households sector of our model is composed of worker households
working in the first labor market and the remaining ones that are all
working in the second labor market, as well as retired households (who
can work in the government sector on a voluntary basis). From now on
we will use real magnitudes in order to describe the budget behavior
of the agents of the economy and will refer to the price level p only
in certain cases. We denote real wages by ω in distinction from money
wages w.

Table 11.2: Households 1 and 2 (primary and secondary labor market):
income account

Worker Households 1:
Uses Resources

C1 = c1(1 − τ1)ω1Ld
1

T = τ1ω1Ld
1

ω2(L − (Ld
1 + Ld

g))
ω2Lr, Lr = αrL

S1 ω1Ld
1

Y1 = ω1Ld
1 Y1 = ω1Ld

1

Worker Households 2:
Uses Resources

C2 ω2L2, L2 = L − Ld
1, ω2 = αωω1

Y2 Y2

Households of type 1 consume manufacturing goods of amount C1.
They pay all income taxes T and they pay in addition – via further
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tax transfers – all workers’ income in the labor market that is
not coming from firms and government (which is equivalent to an
unemployment insurance). Moreover, they pay the base pensions of
the retired households (ω2Lr) and accumulate their remaining income
pS1 in the form of a company pension (that is administrated by asset
holders) into a fund P1, with inflow pS1, see the sector of households,
and with outflow δpP1.
The transfer ω2(L − (Lw

1 + Lw
g )) can be considered as solidarity

payments, since workers from the first labor market who lose their
job will automatically be employed in the second labor market where
full employment is guaranteed by the government (as employer of first
resort). We consider this employment as skill preserving, since it can be
viewed as ordinary office or handicraft work (subject only to learning
by doing when such workers return to the first labor market, that is
employment in the production process of firms).
The second sector of households is here modeled in the simplest way
that is available: households actively employed in the second labor
market, that is Lg, as well as those employed under the principles of
an employer of first resort (EFR) pay no taxes (or are considered on
a net income basis) and totally consume their income. We have thus
Classical saving habits in this household sector, while households of
type 1 may have positive or negative savings S1 as residual from their
net income and expenditures. We here assume that they can accumulate
these savings (or dissave in case of a negative S1) from the stock P1
they have accumulated in the past.
We have a consistent distribution of the funds R that are accumulated
by households of type 1 on the basis of their savings S1, according to
the stock–flow relationship:

Ṗ1 = pS1 − δpP1

where δp is the rate by which these funds are depreciated through
company pension payments to the ’officially retired’ workers Lr

assumed to be a constant fraction of the ’active’ workforce Lr = αrL.
These worker households are added here as not really inactive, but offer
work according to their still existing capabilities that can be considered
as an addition to the supply of work organized by the government
L − Ld

1, that is the working potential of the officially retired persons
remains an active and valuable contribution of the work hours that are
supplied by the members of the society. It is obvious that the proper
allocation of the work hours under the control of the government needs
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thorough reflection from the microeconomic and the social point of view
which, however, cannot be a topic in a chapter on the macroeconomics
of such an economy.
As the income account of the retired households (see Table 11.3)
indicates, they receive pension payments as if they worked in the
second labor market and they get in addition individual transfer income
(company pensions) from the accumulated funds P1 in proportion to the
time they have been active in the first labor market and as an aggregate
household group of the total amount δpP1 by which the pension funds
P1 are reduced in each period.

Table 11.3: Retired households: income account

Uses Resources

Cr ω2Lr + δpP1/p, Lr = αrL

Yr Yr

We next come to the sector of pure asset holders which we – following
the model used in Chapter 1 – still keep completely separated from the
sector of worker households. Of course both groups should show some
or even significant overlap in an extended version of the model, but
are here still presented separately from each other in order to keep the
initial treatment of a flexicurity KMGT model a simple one.
The modeling of the asset holders’ income, consumption and wealth is
described by the following set of equations:

Asset-holder households

re = (Y e − δkK − ω1Ld
1)/K, (11.17)

Cc = (1 − sc)[reK + iB/p − Tc], 0 < sc < 1, (11.18)
Sc = sc[reK + iB/p − Tc], (11.19)

= (Ṁ + Ḃ + peĖ)/p, (11.20)
Wc = (M + B + peE)/p, W n

c = pWc. (11.21)

The first equation (11.17) of this module of the model defines the
expected rate of return on real capital re to be the ratio of the currently
expected real cash flow and the real stock of business fixed capital K.
The expected cash flow is given by expected real revenues from sales
Y e diminished by real depreciation of capital δkK and the real wage
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sum ωLd. We assume that firms pay out all expected cash flow in form
of dividends to the asset holders. These dividend payments are one
source of income for asset holders. The second source is given by real
interest payments on short-term bonds (iB/p) where i is the nominal
interest rate and B the stock of such bonds. Summing up these types
of interest incomes, and taking account of lump sum taxes Tc in the
case of asset holders (for reasons of simplicity), we get the disposable
income of asset holders within the square brackets of equation (11.18),
which together with a postulated fixed propensity to consume (1 − sc)
out of this income gives us the real consumption of asset holders.
Real savings of pure asset owners is real disposable income minus their
consumption as exposed in equation (11.19). They can allocate it in
the form of money Ṁ , or buy other financial assets, namely short-term
bonds Ḃ or equities Ė at the price pe, the only financial instruments
that we allow for in the present reformulation of KMG growth. Hence,
savings of asset holders must be distributed to these assets as stated in
equation (11.20). Real wealth of pure asset holders is defined on this
basis in equation (11.21) as the sum of the real cash balance, real short-
term bond holdings and real equity holdings of asset holders. Note that
the short-term bonds are assumed to be fixed price bonds with a price
of one, pb = 1, and a flexible interest rate i.
We now describe the demand equations of asset-owning households for
financial assets following Tobin’s general equilibrium approach Tobin
(1969):

Md = fm(i, re
e)W n

c , (11.22)
Bd = fb(i, re

e)W n
c , (11.23)

peEd = fe(i, re
e)W n

c , (11.24)
W n

c = Md + Bd + peEd. (11.25)

The demand for money balances of asset holders Md is determined by
a function fm(i, re

e) which depends on the interest rate on short-run
bonds i and the expected rate of return on equities re

e . The value of
this function times the nominal wealth W n gives the nominal demand
for money Md, namely fm describes the portion of nominal wealth
that is allocated to pure money holdings. Note that this formulation
of money demand is not based on a transaction motive, since the
holding of transaction balances is the job of firms in the present
chapter. We also do not assume that the financial assets of the economy
are perfect substitutes, but indeed assume that financial assets are
imperfect substitutes by the approach that underlies the above block
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of equations. But what is the motive for asset holders to hold a fraction
of their wealth in the form of money, when there is a riskless interest-
bearing asset? In our view it is reasonable to employ a speculative
motive: asset holders want to hold money in order to be able to buy
other assets or goods with zero or very low transaction costs. This of
course assumes that there are (implicitly given) transaction costs when
fixed price bonds are turned into money.
The nominal demand for bonds is determined by fb(i, re

e) and the
nominal demand for equities by fe(i, re

e), which again describe the
fractions that are allocated to these forms of financial wealth. From
equation (11.21) we know that actual nominal wealth equals the stocks
of financial assets held by the asset holders. We assume, as is usual in
portfolio approaches, that the asset holders buy assets where demand
equals in sum their nominal wealth, as stated in equation (11.21). In
other words, they just reallocate their wealth in view of new information
on the rates of returns on their assets and thus take care of their wealth
constraint.
What is left to model in the households sector is the expected rate
of return on equities re

e which consists of real dividends per equity
(repK/peE), and expected capital gains, πe, the latter being nothing
other than the expected growth rate of equity prices.

re
e = repK

peE
+ πe (11.26)

In order to complete the modeling of asset-holders’ behavior we thus
have to describe the evolution of πe. We here assume that there are two
types of asset holders, which differ with respect to their expectation
formation of equity prices.
There are chartists who in principle employ an adaptive expectations
mechanism:

π̇ec = βπec (p̂e − πec), (11.27)

where βπec is the adjustment speed towards the actual growth rate of
equity prices. The other asset holders, the fundamentalists, employ a
forward looking expectations formation mechanism:

π̇ef = βπef
(η̄ − πef ), (11.28)

where η̄ is the fundamentalists’ expected long-run inflation rate of
share prices. Assuming that the aggregate expected inflation rate is a
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weighted average of the two expected inflation rates, where the weights
are determined according to the sizes of the groups, we postulate

πe = απecπec + (1 − απec)πef . (11.29)

Here απec ∈ (0, 1) is the ratio of chartists to all asset holders.

11.3.3 Fiscal and Monetary Authorities

The traditional formulation of the role of the government in this chapter
is to provide the economy with public (unproductive) services within
the limits of its budget constraint. Public purchases (and interest
payments) are financed through taxes, through newly printed money,
or newly issued fixed-price bonds (pb = 1). The budget constraint gives
rise to some repercussion effects between the public and the private
sector.

T = τ1ω1Ld
1 + Tc, (11.30)

Tc = tcK + iB/p, tc = const. (11.31)
G = αggK, αg ∈ (0, 1) (11.32)

Ld
g = (1 − αg)gK, g = const. (11.33)

Sg = T − iB/p − gK, (11.34)
Ṁ = μM = Ḃc, (11.35)
Ḃ = pgK + iB − pT − Ṁ. (11.36)

We model the tax income consisting of taxes on wage income and
lump sum taxes on capital income Tc. The latter is assumed for
reasons of analytical simplicity solely (for the time being) in a way
that makes aggregate demand independent of the interest payments of
the government, which in particular simplifies steady state calculations
significantly, adding to our simplification of not including wealth effects
on consumption into our model.4

For the real purchases of the government for providing governmental
goods and services we assume, again as in Sargent (1987), that
they are a fixed proportion g of real capital, which taken together
allows representing fiscal policy by means of simple parameters on the
intensive form level of the model and in the steady state considerations
to be discussed later on. The real savings of the government, which
is a deficit if it has a negative sign, is defined in equation (11.34)
by real taxes minus real interest payments minus real public services.
Again for reasons of simplicity the growth rate of money is given by a
constant μ. Equation (11.35) is the monetary policy rule of the central
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bank and money is assumed to enter the economy via open market
operations of the central bank, which buys short-term bonds from the
asset holders when issuing new money. Then the changes in the short-
term bonds supplied by the government are given residually in equation
(11.36), which is the budget constraint of the governmental sector. This
representation of the behavior of the monetary and the fiscal authority
clearly shows that the treatment of policy questions is not yet a central
part of the chapter. In a flexicurity economy the government has also
to manage the work and income of the EFR workers as well as that of
retired persons as is shown in the table below:

Table 11.4: The government: fiscal authority – employer of first resort

Uses Resources

G = αggK T = τ1ω1Ld
1 + tcK

ω2Ld
g = (1 − αg)gK

ω2(L − (Ld
1 + Ld

g)) ω2(L − (Ld
1 + Ld

g))
ω2Lr ω2Lr

Sg

Yg Yg

11.3.4 Wage–Price Interaction

We now turn to the last module of our model which is the wage–price
sector which is based on the Rose approach (Rose, 1990) of two short-
run Phillips curves, 1) the wage Phillips curve and 2) the price Phillips
curve. Note – in contrast to what was assumed in Chapter 1 in this
regard – that money wages are negotiated in the first labor market
solely, while wages of workers of type 2 (and base pension payments)
are just a constant fraction of these negotiated wages.

ŵ1 = βw(e1 − ē1) + κwp̂ + (1 − κw)πc, (11.37)
p̂ = βp(u − ū) + κpŵ1 + (1 − κp)πc, (11.38)

π̇c = βπc(απc p̂ + (1 − απc)(μ − n) − πc), (11.39)

where βw, βp, βπc ≥ 0, 0 ≤ απc ≤ 1 and 0 ≤ κw, κp ≤ 1. This approach
makes use of the assumption that relative changes in money wages
are influenced by demand pressure in the market for labor and price
inflation (cost-pressure) terms and that price inflation in turn depends
on demand pressure in the market for goods and on money wage
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(cost-pressure) terms. Wage inflation therefore is described in equation
(11.37) on the one hand by means of a demand pull term βw(e − ē),
which tells us that relative changes in wages depends positively on the
gap between actual employment e and its NAIRU value ē. On the other
hand, the cost push elements in wage inflation are the weighted average
of short-run (perfectly anticipated) price inflation p̂ and medium-run
expected overall inflation πc, where the weights are given by κw and
1 − κw. The price Phillips curve is quite similar, it displays a demand
pull and a cost push component, too. The demand pull term is given
by the gap between capital utilization and its NAIRU value, (u − ū),
and the cost push element is the κp and 1 − κp weighted average of
short-run wage inflation ŵ and expected medium-run overall inflation
πc.
What is left to model is the expected medium-run inflation rate πc.
We postulate in equation (11.39) that changes in expected medium-
run inflation are due to an adjustment process towards a weighted
average of the current inflation rate and steady state inflation. Thus
we introduce here a simple kind of forward looking expectations into
the economy. This adjustment is driven by an adjustment velocity βπc .
It is obvious from this description of the model that it is, on
the one hand, already a very general description of macroeconomic
dynamics. On the other hand, it is still dependent on some very special
assumptions, in particular with respect to financial markets and the
government sector. This can be justified at the present stage of analysis
by observing that many of its simplifying assumptions are indeed
typical for macrodynamic models, which attempt to provide a complete
description of a closed monetary economy with labor, goods markets
and three markets for financial assets (see in particular the model of
Keynesian dynamics of Sargent (1987)).

11.3.5 Capital Markets: Gross Substitutes and Stability

The Stable Core Dynamics on the Financial Markets

We have not yet discussed the determination of the nominal rate of
interest i and the price of equities pe and thus have not yet formulated
how capital markets are organized. Following Tobin’s (1969) portfolio
approach, and also Franke and Semmler (1999), we here for the time
being consider that the following equilibrium conditions (11.40)–(11.42)
always hold (with ρ the rate of profit of firms) and thus determine
the above two prices for bonds and equities as statically endogenous
variables of the model.
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M = Md = fm(i, re
e)W n

c , W n
c = M + B + peE, (11.40)

B = Bd = fb(i, re
e)W n

c , (11.41)
peE = peEd = fe(i, re

e)W n
c , (11.42)

re
e = pY e − wLd

1 − pδkK

peE
+ πe

e = ρ

q
+ πe

e .

Note here that all asset supplies are given magnitudes at each moment
in time and recall from (11.26) that re

e is given by re
kpK
peE + πe and thus

varies at each point in time here solely due to variations in the share
price pe. Our model thus supports the view that the secondary market
is the market where the prices or interest rates for the financial assets
are determined such that these markets are cleared at all moments in
time. This implies that newly issued assets do not impact significantly
on these prices.
The trade between the asset holders induces a process that makes asset
prices fall or rise in order to equilibrate demands and supplies. In the
short-run (in continuous time) the structure of wealth of asset holders
W n

c is, disregarding changes in the share price pe, given to them and
for the model. This implies that the functions fm(·), fb(·) and fe(·),
introduced in equations (11.22) to (11.24) must satisfy the well known
conditions

fm(i, re
e) + fb(i, re

e) + fe(i, re
e) = 1, (11.43)

∂fm(i, re
e)

∂z
+

∂fb(i, re
e)

∂z
+

∂fe(i, re
e)

∂z
= 0, ∀ z ∈ {i, re

e}. (11.44)

These conditions guarantee that the number of independent equations
is equal to the number of statically endogenous variables (i, pe) that
the asset markets are assumed to determine at each moment in time.
We postulate that the financial assets display the following specific
choice of the gross substitution condition

fb1 =∂fb(i, re
e)

∂i
> 0, fm1 = ∂fm(i, re

e)
∂i

< 0,

fe1 =∂fe(i, re
e)

∂i
= 0, (11.45)

fe2 =∂fe(i, re
e)

∂re
e

> 0,

fm2 =∂fm(i, re
e)

∂re
e

= fb2 = ∂fb(i, re
e)

∂re
e

< 0, (11.46)
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which basically considers M2 = M +B and E as gross substitutes, while
the rate of interest only determines the allocation of M2 between money
and government bonds M2 = M(i) + B(i). This implies that open
market operations between money and bonds represent an ineffective
monetary policy measure, since they do not impact the real markets,
but only influence the cash management process of asset holders.
In contrast to Chapter 1 we now also employ a disequilibrium approach
in the financial part of the model where we consider the relative excess
demand functions

fe(re
e)W n

c − peE

peE
,

fb(i, re
e)W n

c − B

B

as giving rise to (smaller) actual changes (flows) in the corresponding
asset. These changes in turn influence stock price inflation in a positive
way and the growth rate of the nominal rate of interest in a negative way
(just as in the hypothetical ultra short-run asset price dynamics we have
considered in Chapter 1. Note, however, that these laws of motion now
relate percentages of market disequilibrium with percentages in stock
price and interest rate changes and are therefore now more coherently
formulated from the viewpoint of dimensional analysis. The impact of
stock imbalances on stock prices and interest rates are represented by
single parameters βe, βb below.
Assuming that bonds and equities (and money) as well as all real
variables are temporarily given magnitudes and assuming that the
above form of gross substitutes conditions are holding, we get the
following proposition for the stability of the asset markets:

Theorem 1 Stable Financial Markets Interaction
Assume that capital gain expectations are static. Then: the dynamics
for asset prices pe and the rate of return i on short-term bonds

p̂e = βe

(
fe(re

e)W n
c

(peE)
− 1

)
, i.e.,

ṗeE = βe(fe(re
e)W n

c − peE) (11.47)

î = −βb

(
fb(i, re

e)W n
c − B

B

)
, (11.48)

with re
e = pY e − wLd

1 − pδkK

peE
+ π̄e

e
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converge to the current equilibrium state of the asset markets for all
adjustment speeds βe, βb of stock prices pe and interest rates i.

Proof: The first law of motion is only dependent on the stock price pe

and this in a negative way, since there holds

dp̂e

dpe
= βef ′

e(·)dre
e

dpe
W n

c + (fe(·) − 1)E < 0, fe(·) < 1.

Such a negative relationship more obviously also holds for the second
law of motion if only interest rate adjustments are considered and is
also convergent if the share price is adjusting according to the first law
of motion (since the resulting 2D Jacobian is then characterized by
J12 < 0, J21 = 0).
We thus get the result that the adjustment processeson the financial
market are stable as long as expectations do not disturb them too
much. This provides a fairly tranquil starting point for the discussion
of the accelerating processes in expectations that may destabilize the
functioning of the financial sector of our economy.

11.4 The Model in Intensive Form

In this section we derive the intensive form of the model, namely we
will express all stock and flow variables in the laws of motion to be
derived, and also in the needed algebraic equations, per unit of capital.
We thus divide nominal stock and flow variables by the nominal value
of the capital stock pK and all real ones by K, the real capital stock.
This allows the determination of a (unique) steady state solution as the
interior point of rest in the economic state space of the model.
We begin with the intensive form of some necessary definitions or
identities, and also behavioral equations, needed for representing the
dynamic system in a sufficiently comprehensible form. These algebraic
equations are given as follows:

y = Y

K
= (1 + αnd(n + βn))ye − βnν,

ld
1 = Ld

1/K = y/z,

e1 = ld
1/l,

u = y/yp,

re = ye − δk − ω1ld
1 ,
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c(·) = C

K
= (1 − (τ1 + αω))ω1

y

z
+ αωω1(1 + αr)l + δpp1

+(1 − sc)(ye − δk − ω1ld
1 − tc),

i(·) = I

K
= iq(q − 1) + iu(u − ū) + n,

yd = Y d

K
= c(·) + i(·) + δk + αgg,

q = (peE)/pK,

re
e = re/q + πe,

πe = απe πec + (1 − απe )πef .

The above equations describe output and employment per unit of
capital, the rate of utilization of the existing stock of labor and capital,
the expected rate of profit, consumption, investment and aggregate
demand per unit of capital, Tobin’s average q, and the expected rate
of return on equities (including expected capital gains πe).
Now we translate the laws of motion of the dynamically endogenous
variables into capital-intensive form. The law of motions for the nominal
wages and price level stated in equations (11.37) and (11.38) are
interacting instantaneously and thus depend on each other. Solving
these two linear equations for ŵ and p̂ gives

ŵ1 = κ (βw(e1 − ē1) + κwβp(u − ū)) + πc, (11.49)
and p̂ = κ (βp(u − ū) + κpβw(e1 − ē1)) + πc, (11.50)

with κ = (1−κwκp)−1. From these two inflation rates one can compute
the growth law of real wages ω1 = w1/p by means of the definitional
relationship ω̂1 = ŵ1 − p̂. This gives us

ω̂1 = κ[(1 − κp)βw(e1 − ē1) + (κw − 1)βp(u − ū)]. (11.51)

The next set of equations explains the dynamic laws of the expected
rate of inflation, the labor capital ratio,the expected sales, and the stock
of inventories in intensive form:

π̇c = απcβπcκ
(
βp(u − ū) + κpβw(e1 − ē1)

)
+

(1 − απc )βπc(μ − n − πc), (11.52)
l̂ = n − i(·) = −iq(q − 1) − iu(u − ū), (11.53)

ẏe = βye(yd − ye) + (n − i(·))ye, (11.54)
ν̇ = y − yd − i(·)ν. (11.55)
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Equation (11.52) is almost the same as in the extensive modeling, but
here the term p̂ − πc is substituted according to equation (11.50).
Equation (11.53), the law of motion of relative factor endowment,
is given by the (negative) of the investment function as far as its
dependence on asset markets and the state of the business cycle are
concerned. Equation (11.54) is obtained by way of the time derivative
of ye as follows:

ẏe = d(Y e/K)
dt

= Ẏ eK − Y eK̇

K2

= Ẏ e

K
− yei(·) = βye (yd − ye) + ye(n − i(·)).

In essentially the same way one gets equation (11.55). The laws of
motion governing the expectations about the equity prices are not
changed by the intensive form modeling and thus again read as follows:

π̇ef = βπef
(η̄ − πef ), (11.56)

π̇ec = βπec(p̂e − πec). (11.57)

In the following laws of motion for Tobin’s q and the nominal rate of
interest only the value of aggregate capital gains expectations is needed
(in the definition of the expected rate of return on equities).

q̂ = βe(fe(i, re
e)(m + b + q)/q − 1) − Ê − (p̂ + K̂), (11.58)

î = −βb(fb(i, re
e)(m + b + q)/b − 1) − Ê − (p̂ + K̂), (11.59)

where Ê is given by the budget equation of firms as follows:

Ê = peĖ

peE
= I + Ṅ − I

K
/q = i(·) + ye − yd

q
.

Finally, the laws of motion for real balances and real bonds and pension
funds per unit of capital have to be derived. Based on the knowledge of
the laws of motion for inflation p̂ and investment i(·) we can derive the
differential equation for bonds per unit of capital shown in equation
(11.60) from the following expression:

ḃ = d(B/pK)
dt

= Ḃ

pK
− b(p̂ + i(·)),

where Ḃ is given by equation (11.36). The same idea is used for the
changes in the money supply. We thus get the following two differential
equations:
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ḃ = g − tc − τ1ω1ld
1 − μm

− b (κ[βp(u − ū) + κpβw(e1 − ē1)] + πc + i(·)) , (11.60)
ṁ = mμ − m(κ[βp(u − ū) + κpβw(e1 − ē1)] + πc + i(·)). (11.61)

For p1 = P1
pK we finally get in a similar way:

ṗ1 = (1 − c1 − αω)ω1y/z − αωω1(1 + αr)l−
(1 − αg)g − δp − (p̂ + K̂)p1. (11.62)

According to the above, the dynamics in extensive form can therefore
be reduced to nine (eight) differential equations, where, however, the
law of motion for share prices has not been determined yet, or to seven
differential and one integral equation which is easier to handle than
the alternative representation, since there is no law of motion for the
development of future share prices to be calculated then. Note with
respect to these dynamics that economic policy (fiscal and monetary)
is still represented in very simple terms here, since money supply is
growing with a given rate and since government expenditures and
taxes on capital income net of interest payments per unit of capital are
given parameters. This makes the dynamics of the government budget
constraint (see the law of motion for bonds per unit of capital b) a very
trivial one, as in Sargent (1987, ch.5), and thus reserves the problems
associated with these dynamics in the literature a matter for future
research. The advantage is that fiscal policy can be discussed in very
simple way here by means of three parameters solely.
Comparing the present dynamics with those of the working KMG
model of Chiarella and Flaschel (2000a) and Chiarella, Flaschel, Groh
and Semmler (2000) shows that there are now two variables from the
financial sector that feed back to the real dynamics in this extended
system, the bond to capital ratio b representing the evolution of
government debt and Tobin’s average q. The first (dynamic) variable,
however, only influences the real dynamics since it is one of the factors
that influences the statically endogenous variable q which in turn
enters the investment function as a measure of the firms’ performance.
Government bonds do not influence the economy in other ways, since
there are no wealth effects in consumption yet and since the interest
income channel to consumption has been suppressed by the assumption
on tax collection concerning capital income. In addition, the interest
rate channel of the earlier KMG approaches, where the real rate of
interest as compared to the real profit rate entered the investment
function, is now absent from this function. The nominal interest rate as
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determined by portfolio equilibrium thus does not matter in the present
formulation of the model, where Tobin’s q in the place of this interest
rate now provides the channel by which investment behavior is reacting
to the results brought about by the financial markets.
The present dynamics no longer has laws of motion that are left
implicit in its discussion (the bond and the share price dynamics of the
working KMG models cited above), but is now a completely formulated
dynamics, yet still one where the real financial interaction is represented
in basic terms. Price inflation (via real balances and real bonds) and
the expected rate of profit (via the dividend rate of return) influence
the behavior of asset markets via laws of motion for them, while the
reaction of asset markets feeds back into the real part of the economy
instantaneously through the change in Tobin’s q that is caused by them
(and the dynamics of expected capital gains).

Steady State Considerations

In this subsection we assert the existence of a steady state in the
modeled economy. We here stress that this can be done independently
of the knowledge on the comparative statics of the asset market
equilibrium system, since Tobin’s q is given by 1 in the steady state via
the real part of the model and since the portfolio equilibrium equations
can be uniquely solved in conjunction with the government budget
constraint for the three variables i, m, b which they then determine.

Theorem 2 We consider the special case δp = 0, αω = 0, βe = βb =
∞, that is where we abstract from pension funds and the second labor
market and where financial markets are in equilibrium at each moment
in time. Assume moreover sc > τw and scre

o > n+g−tc. Assume finally
that the parameter φ defined below has a positive numerator, that is the
government runs a primary deficit in the steady state. The dynamic
system given by equations (11.51) to (11.61) possesses a unique interior
steady state solution (ωo, lo, mo > 0), with equilibrium on the asset
markets, if the fundamentalists’ long-run reference rate of equity price
inflation equals the steady state inflation rate of goods prices

η̄ = p̂o,

and if

lim
i→0

(fm(i, re0 + πeo + fb(i, re0 + πeo) < φ̄

and lim
i→∞

(fm(i, re0 + πeo + fb(i, re0 + πeo) > φ̄
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holds true with respect to φ̄ = g−tc−τwω1old
1o

g−tc−τwω1old
1o+μ

.

Proof: See Asada, Chiarella, Flaschel and Franke (2010), also with
respect to explicit expressions for the steady state values of the
economy.
Returning to the initially considered situation with an augmented
consumption function of workers (that also depends on company
pension funds per unit of capital) and with disequilibrium adjustment
processes on the financial markets does not in our view alter the
dynamics in significant ways, so that we expect that the existence
and stability of their steady state is basically of the same kind as
we have considered it for the baseline KMGT model of the Chapter
1. We therefore expect that the philosophy of the feedback channel
investigations and the policy theorems that were based on them in this
chapter also applies to the present situation of a flexicurity economy
of the Keynesian KMGT type. Some of these policy theorems are,
however, now briefly reconsidered in this extended framework in the
next section, now including labor market policies as they suggest
themselves in the context of flexicurity.

11.5 Economic Policy

In this section we analyze the effects of specific monetary policies, fiscal
policies and labor market policies with respect to the dynamics of our
model. We here provide – based on the model of this chapter – some
foundations for a new social structure of capital accumulation where
not only financial instabilities and the business cycle, but also the
wage–price spiral, can be tamed to a certain degree in the presence
of full employment guaranteed by the government as an employer
of first resort. However, this is just the beginning of the study of
monetary, fiscal and labor market measures aimed at providing a stable
full-employment scenario in a competitive capitalist economy where
not only free hiring and firing of labor, but also creative destruction
through Schumpeterian processes of invention, innovation and diffusion
are present.

11.5.1 Monetary Policy

We first consider monetary policy which as the model is designed can
only influence real activity if it can have an impact on Tobin’s q. This
immediately implies that open market operation in the assets M and
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B are completely ineffective, since they only change the composition of
M + B, but not its level, and thus do not have an impact on the stock
market. As argued in Chapter 1, open market policies must therefore
operate on the stock market, and this specifically by selling equities in
the boom and by purchasing them in the bust through corresponding
changes in the money supply. This reduces the positive dependence of
economic activity on Tobin’s q and thus weakens the positive feedback
loop between the stock market and economic activity.
We concentrate in this subsection, however, on the asset markets
themselves and recapitulate their dynamics as follows:

ṗe = βe(fe(re
e)W n

c /E − pe), re
e = pY e − wLd

1 − pδkK

peE
+ απeπec,

i̇ = −βb(fb(i, re
e)W n

c /B − 1)i, W n
c = M + B + peE,

π̇ec = βπec (p̂e − πec).

We ignore here the expectation formation of fundamentalists, since they
enlarge the Jacobian J of the dynamics of the asset markets only by a
negative term in the trace of J and are thus completely neutral with
respect to the stability features of the dynamics.
For the sign structure of the matrix J one easily gets:⎛⎜⎝− 0 +

− − +
− 0 ±

⎞⎟⎠ .

This implies a stable matrix J if ± is in fact negative and the adaptive
expectations mechanism therefore sufficiently slow, since the Routh–
Hurwitz conditions are then easily obtained.5 Choosing the parameter
βπec sufficiently large will, however, make the trace positive and thus
destroy the stable adjustment process on the asset markets (since det J
is always negative). Chartists’ expectation formations – if sufficiently
fast – are thus making the financial markets unstable in their reaction
patterns and this is in fact the only destabilizing mechanism on these
markets in their present formulation.
We therefore now introduce a Tobin type taxation parameter, τe, but
one that is applied to capital gains and not to financial transactions
per se.6 This modifies the above dynamics as follows:

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 11:03:00AM



Leashing Capitalism 301

ṗe = βe(fe(re
e)W n

c /E − pe), re
e = pY e − wLd

1 − pδkK

peE
+ απeπec,

π̇ec = βπec ((1 − τe)p̂e − πec),
i̇ = −βb(fb(i, re

e)W n
c /B − 1)i, W n

c = M + B + peE.

It is obvious that 100 percent capital gain taxation will make the
financial system stable again. It is, however, equally obvious that the
following sufficient condition for stability holds, since J33 < 0 holds
true in this case:

τe ≥ max
{

0, 1 − 1
απe βef ′

e(·)W n
c /E

}
We get that the Tobin tax must be the higher the higher the portion of
chartists in the financial markets, the faster stock prices are adjusting
and the more elastic the stock demand function is with respect to the
rate of return on equities.
This sufficient condition can, however, be easily replaced by one that
is sufficient and necessary if one observes that the first two of the
above rearranged laws of motion are independent from the last one
(the eigenvalue of which is simply given by J33 < 0). The condition
J11 + J22 = 0 therefore separates stability from instability (since the
determinant of the 2D subsystem is positive) which gives:

τH
e =1 −

−βe[f ′
e(·) ∂re

e

∂pe

W n
c

E + fe(·) − 1] + βπec

απeβπecβef ′
e(·)

=1 − [f ′
e(·)ρ

q
W n

c

peE + 1 − fe(·)]/βπec + 1/βe

απef ′
e(·) ,

as a Hopf bifurcation parameter value (at the steady state of the
dynamics).7 In addition to the above we thus here also see that a
lowering of the parameter βπec is stabilizing the economy.
Summing up, monetary policy is here primarily concerned with
regulating the stock market which when exercised with sufficient
strength should weaken the positive feedback channel between capital
gains, expected capital gains and economic activity to a sufficient
degree. We refer the reader here back to Chapter 1 as far as the handling
of funds generated by the Tobin tax is concerned.
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11.5.2 Fiscal Policy

Concerning fiscal policy, we can state that Theorem 1 of Chapter 1
remains applicable if the special situation considered at the end of the
preceding section – which formally seen leads us back to the model
of Chapter 1 – is adopted. It formulates how fiscal policy should be
designed in order to create damped oscillations around the balanced
growth path of the economy (if they are not yet present).

ṁ =μm − [κ[βp(u − ū) + κpβw(e1 − ē1)] + πc
o + i(·)]m,

ḃ =g − tc − τ1ω1old
1 − μm−

[κ[βp(u − ū) + κpβw(e1 − ē1)] + πc
o + i(·)] b,

ẏe =βye(yd − ye) + (n − i(·))ye,

with

yd =c(·) + i(·) + δk + αgg,

c(·) =(1 − (τ1 + αω))ω1oy/z + αωω1o(1 + αr)lo + δpp1o,

i(·) =iq(q(m, b) − 1) + iu(u − ū) + n, u = y/yp,

y =(1 + αnd(n + βn))ye − βnνo.

We here consider the case sc = 1. Note that we have fixed
several magnitudes to their steady state values in the above partial
reconsideration of our dynamical model. Note also that the link
q(m, b) to the financial markets is considered as sufficiently weak in
the interaction of these three laws of motion for real balances, real
government debt and expected sales per unit of capital (due to the
working of monetary policy).

Theorem 3 Assume an independent fiscal authority responsible for
the control of business fluctuations which implements the following two
rules for its activity-oriented expenditures and their financing:

gu = −gu(u − ū), tu = gu(u − ū)

We assume that the tributes tu are paid by asset holders. The
expenditure rule augments the aggregate demand function by gu without
impacting the other laws of motion. Then: an anti-cyclical policy gu that
is chosen in a sufficiently active way can enforce damped oscillations
in the subdynamics m, b, ye, if βye is sufficiently large.
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This theorem therefore provides conditions under which the Harrodian
quantity dynamics on the goods market and their interaction with the
evolution of real balances and real government debt can be tamed by
fiscal policy.

11.5.3 Labor Market Policy

Here, we already have a flexicurity system in operation and only want to
study in addition to the normal working of the wage–price dynamics in
its KMGT-setup possibilities that make the wage–price dynamics even
less prone to accelerating forces. We do this by isolating the dynamics
of real wages of workers in the first labor market in their interaction
with the goods market dynamics. We assume for reasons of simplicity
that sc = 1 holds and that capacity utilization of firms is measured
by u = ye/yp, namely by the proportion of expected sales in potential
output. Moreover we fix some magnitudes at their steady state values,
since they are not of central importance in the investigation of the
positive feedback chain that can exist between capacity utilization and
real wages. This gives us the following subdynamics of the flexicurity
KMGT model.

ω̂1 =κ[(1 − κp)βw(e1(ye/yp) − ē1) + (κw − 1)βp(ye/yp − ū)], e
′
1 > 0,

ŷe =βye(yd/ye − 1) + (n − i(·))o,

with

yd =c(·) + i(·) + δk + αgg,

c(·) =(1 − (τ1 + αω))ω1y/z + αωω1(1 + αr)lo + δpp1o,

i(·) =iq(qo − 1) + iu(ye/yp − ū) + n,

y =(1 + αnd(n + βn))ye − βnνo.

Note that we have assumed here that the employment rate e1 depends
positively on the rate of capacity utilization which is a simple form of
Okun’s law, relating utilization of machinery with the recruitment of
new workers. We assume moreover that the propensity to consume and
invest parameters are such that we get the usual Keynesian stability
condition: Y d

ye < 1, an overall marginal propensity to spend less than
one. Otherwise the fiscal policy considered in the preceding subsection
must be chosen such that this condition is fulfilled.
Inserting the static equations into the dynamics gives a 2D system in
the two state variables ω1, ye, the Jacobian of which is characterized
by:
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Aggregate demand is wage-led in our KMGT model, namely it depends
positively on the real wage, since investment is only dependent on
Tobin’s q which only indirectly depends on the real wage of the workers
employed by firms. Therefore, the following condition is necessary and
sufficient for asymptotic stability:

(1 − κp)βwe
′
1 + (κw − 1)βp < 0.

This condition is fulfilled if there is agreement between capital and
labor so that nominal wages are adjusted sufficiently sluggishly. This
condition will be fulfilled for a value of κp sufficiently close to one. The
stability condition is also further enforced if the recruitment policy
of firms is sufficiently sluggish, meaning that overtime or undertime
work is used in the first instance to cope with the business cycle. In a
wage-led economy there is therefore the need for cooperation between
capital and labor that guarantees that real wages react negatively (in a
countercyclical way) to changes in economic activity in order to avoid
an accelerating wage–price spiral. Shared insight into this wage–price
spiral dynamics is therefore essential to at least limit it in the overall
dynamics to a sufficient degree.
It may also be a possibility to agree on a ‘scala mobile’ mechanism
where wages are automatically adjusted to price inflation (βw = 0, κw =
1), since this removes all demand pressure terms from real wage
adjustment. Such real wage adjustments may be necessary from time
to time (if labor productivity is changing). Real wages should of course
also fulfill then the minimum and maximum consideration we have
conducted in Chapter 2. All this implies that there is a need for proper
wage management in the flexicurity version of the KMGT growth
dynamics in order to avoid real wage dynamics that may question the
stability of the overall dynamics.

11.5.4 A Summing Up

The considered policies suggest that monetary policy should be
concentrated in specific ways on financial markets in order to reduce
their volatility, that fiscal policy (demand management) should be
implemented in an anticyclical Keynesian way in order to reduce
business fluctuations (and therewith inflationary pressure) and that
labor market policies (wage management) should be used in addition to
that, in order to avoid inflationary spirals and the Marxian distributive
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cycle. This is a significant rearrangement in the assignment of monetary,
fiscal and labor market policies characterizing the proper starting point
for a discussion of the choice of policy measures in the flexicurity KMGT
model of this chapter.

11.6 Credit and Schumpeterian Processes of Creative
Destruction

In this section we briefly introduce credit to firms into our KMGT
flexicurity model as the basis for a discussion of Schumpeterian
innovation processes and the creative capital destruction they imply.
Pension funds now again give loans to firms which are used for real
capital formation instead of remaining largely idle. The productive use
of part of the pension fund P1 is here assumed to be rewarded at the
constant interest rate r applied to the debt level D accumulated by the
firms in the private sector of the economy.
Pension funds thus act as quasi commercial banks who give credit to
firms out of their funds and thus allow firms to invest beyond their
equity issue peĖ – which is now simplified and assumed to finance
capital expansion npK solely. This implies for the issue of new equities
the simple rule: Ê = n/q. This rule is in line with what equity
owners might consider an admissible equity issuing rule, concerning the
protection of their share values. Note that profits are again paid out
as dividends so that the variable component in the rate of investment
must be financed by loans exclusively.

Table 11.5: Firms: production and income account

Uses Resources

δkK δkK

ω1Ld
1 C1 + C2 + Cr

– G

rD –
Π I

Y p Y p

With the accounts, see Table 11.5–Table 11.10, we only provide the
changes that are now made to the KMGT flexicurity model. The
behavior and financing of gross investment is shown in Table 11.6.
We now assume the extended functional relationship as the investment
behavior of firms:

Downloaded from Elgar Online by University of Melbourne at 07/20/2013 11:03:00AM



306 A Future for Capitalism

Table 11.6: Firms: investment and credit

Uses Resources

δkK δkK

I = (iq(·) + iu(·) − id(d − do) + n)K npK = peE

Ḋ = pI − npK

Ig Ig

I/K = iq(q − 1) + iu(u − ū) − id(d − do) + n, d = D/pK.

This investment schedule states that investment plans now in addition
depend negatively on the deviation of the debt to capital ratio from its
steady state value. The exogenous trend term in investment is again n,
the natural rate of growth of the economy.

Table 11.7: Firms‘ net worth

Assets Liabilities

pK D

peE

Real Net Worth
pK pK

In the management of pension funds we assume that a portion sP1 of
them is held as minimum reserves and that a larger portion of them
has been given as credit D to firms. The remaining amount are idle
reserves X , not yet allocated to any interest bearing activity.

Table 11.8: Pension funds and credit (stocks)

Assets Liabilities

P1 sP1 reserves
D

X excess reserves
P1 P1

Pension funds receive the savings of households of type 1 (the other
households do not save) and they receive the interest payments of
firms. They allocate this into required reserve increases, payments to
pensioners, new credit demand of firms and the rest as an addition or
substraction to their idle reserves.
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Table 11.9: Pension funds and credit (flows)

Resources Uses

pS1 sṖ1

rD δP1 + rD

Ḋ = I − npK

Ẋ

pS1 + rD pS1 + rD

The above representation of the flows of funds in the pension funds
system implies for the time derivative of accumulated funds P1 the
relationship

Ṗ1 = pS1 − δP1 − rD.

This is also mirrored by the income account of retired households.

Table 11.10: Retired households: income account

Uses Resources

Cr ω2Lr + δpP1 + rD

Y r Y r

After having considered the macroeconomic problems a flexicurity
KMGT economy might face in the preceding section, we now come to a
brief discussion of the microeconomic problems it has been constructed
for as a solution, namely the socially acceptable handling of exit and
entry problems with respect to real capital as well as the employment
of labor.
The most remarkable feature of existing capitalism is definitely its
ability to revolutionize the technological foundations and the product
and production frame of market economies. The first in depth treatment
of this fundamental tendency was given in Marx’s (1954) Capital based
on what he called the law of value. Schumpeter knew Marx’s work very
well, but developed his own vision of the microdynamics of capitalism
which in place of some questionable monotonic tendencies asserted
by Marx, with the exception of the secular law of increasing labor
productivity, led him to the consideration of long waves in his work
on business cycles (see Schumpeter 1939). Marx, of course, had not
lived long enough to become aware of long-phased cyclical changes
in the economic and social structure of capitalist economies, but was
nevertheless able, on the basis of his value theory, to discuss the secular
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tendencies of the concentration and centralization of capital and this
even on a globalized scale.
Schumpeter’s (1934) The Theory of Economic Development started
from a quite different theoretical apparatus as compared to the
classical theory of labor values and production prices, namely from the
Walrasian concept of a perfectly (non-)competitive market economy
which for him described the circular flow of economic life in given
circumstances. To this he then added economic development and credit
and most fundamentally the dynamic character of the entrepreneur who
is initiating spontaneous and discontinuous changes which forever alter
and displace the previously existing equilibrium state.

These spontaneous and discontinuous changes in the channel of the
circular flow and these disturbances in the center of equilibrium
appear in the sphere of industrial and commercial life, not in the
sphere of the wants of the consumer of final products. (Schumpeter
1934, p.65)

Concerning today’s Walrasian theory of general equilibrium where
production is but an appendix to consumption theory, this is a totally
different perspective and this may also give one of the reasons why
Schumpeter (1942) later on used the theory of monopolistic competition
as the starting point of his analysis of the dynamics of capitalism.
Defining development as driven by the spontaneous action of the
dynamic entrepreneur Schumpeter (1934, p.66) then classifies the
possibilities for such actions as follows:

Development in our sense is then defined by the carrying out of
new combinations. This concept covers the following five cases: (1)
The introduction of a new good – that is one with which consumers
are not yet familiar – or of a new quality of a good. (2) The
introduction of a new method of production, that is one not yet
tested by experience in the branch of manufacture concerned, which
need by no means be founded upon a discovery scientifically new, and
can also exist in a new way of handling a commodity commercially.
(3) The opening of a new market, that is a market into which the
particular branch of manufacture of the country in question has not
previously entered, whether or not this market has existed before.
(4) The conquest of a new source of supply of raw materials or
half-manufactured goods, again irrespective of whether this source
already exists or whether it has first to be created. (5) The carrying
out of the new organization of any industry, like the creation of
a monopoly position (for example through trustification) or the
breaking up of a monopoly position.
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To realize these various activities the role of credit is essential, since
it allows starting such projects with a significant degree of innovation,
often created by new ideas of new entrants in certain markets. Credit
helps to redirect labor and capital from old combinations to definitely
new ones through process or product innovation and more; see the
above list given by Schumpeter. It is therefore not just the use of
idle resources of the economy, but the redirection of the employed
resources towards new projects and the extra profits they can generate
in comparison to their competitors. A typical example here is the
railroadization discussed at length in Schumpeter (1939).
The innovative character of the Schumpeterian entrepreneurs thus
alters the way the economy has been functioning so far and this the
more rapidly the larger the scale on which such entrepreneurs enter
the scene. Of course there are subsequent processes of the diffusion of
the newly created technology or products which in the course of time
reduce extra profits when these new projects have become a routinized
economic activity. Yet processes of innovation and diffusion may cluster
in historical time and may thus lead to the long-phased evolution of
social structures of accumulation as they are described historically
in Schumpeter (1939) as three Kondratieff waves (superimposed by
shorter cycles in addition).
It is not our intention here to go into the details of Schumpeter’s
analysis of the forces that drive the evolution of capitalist economies.
We refer the reader instead to the paper by Swedberg (1991) on
Schumpeter’s work and biography and to a voluminous edition on
Schumpeter and Neo-Schumpeterian Economics edited by Hanusch
and Pyka (2007). Our interest instead is to go on from Schumpeter’s
analysis of capitalism to his analysis of competitive socialism and the
implications it may have for the model of flexicurity capitalism that is
the subject of this chapter.
Questioning the viability of (at his time) existing (and now past)
Eastern state socialism from the viewpoint of immaturity, Schumpeter
(1942) developed a concept of socialism for Western countries in the
state of maturity characterized as a type of competitive socialism
built on foundations erected unconsciously through the big enterprises
created by the Rockefellers, the Vanderbilts and other famous dynasties
in the Western industrialized countries. Schumpeter discusses the
question of whether this type of socialism can work, what the
corresponding socialist blueprints should look like and to what extent
they are superior to the capitalist mark II blueprints (of the mega-
corporations) that he conceived as having made obsolescent the
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entrepreneurial functioning of his view of capitalism mark I, the
dynamic entrepreneur and the process of creative destruction which
is conducted by this leading form of an economic agent.
Monopolistic practices, vanishing investment opportunities and grow-
ing hostility in the social structure of capitalism were part of the
reasons that in Schumpeter’s view characterized the decomposition
of capitalism as he investigated it in 1942. Against this scenery he
described the superiority of the socialist blueprint of the Western
competitive type, the transition to this form of social structure of
accumulation and the comparative efficiency of such economies. In
a separate chapter he discusses the human element in this type of
economy, the problem of work organization and the integration of
bourgeois forms of management under capitalism into this type of
socialism including the incentive problems concerning the behavior of
these economic agents.
A typical statement with respect to the latter situation is:

It is not difficult however to insert the stock of bourgeois extraction
into its proper place within that machine and to reshape its habits
of work. ... Rational treatments of the ex-bourgeois elements with
a view to securing a maximum performance from them will then
not require anything that is not just as necessary in the case of
managerial personnel of any other extraction. (Schumpeter 1942,
p.65)

It may appear from today’s perspective that his focused and
provocative discussion of these points in Section III of the chapter
‘The Human Element’ can be questioned to a certain degree.
However, the managerial element in existing Western capitalism has
become more and more the focus of public debate ranging from
the salaries to the ethics the (top) managerial personal should
receive and adopt, respectively. Actual discussions on the behavior
of industrial management therefore are already preparing the ground
for a situation where these persons may be attributed an appropriate
level of exclusiveness, that may completely suffice to motivate their
efforts to a sufficient degree with a problem-adequate perspective.
We do not, however, claim here that such short characterizations
suffice as considerations of the issue. On the contrary, detailed
microeconomic and other investigations are absolutely necessary to
deal with such issues, yet these issues have to be dealt with in
actual capitalist management problems anyway. The important point
in Schumpeter’s arguments is that Western capitalism may transform
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itself automatically into some kind of competitive socialism on the
basis of Western management principles. Such a statement can also be
applied to the evolution of the Nordic European countries which may
be on a progress path towards a kind of social structure of accumulation
we have modelled as flexicurity capitalism in this chapter.
With respect to the workforce of firms in capitalism as well as in his
type of socialism, Schumpeter (1942, p.213) states:

Second, closely allied to the necessity of incessant training of the
normal is the necessity of dealing with the subnormal performer.
This term does not refer to isolated pathological cases, but to a
broad fringe of perhaps 25 % of the population. So far as subnormal
performance is due to moral or volitional defects, it is perfectly
unrealistic to expect that it will vanish with capitalism. The great
problem and the great enemy of humanity, the subnormal, will be
as much with us as he is now. He can hardly be dealt with by
unaided group discipline alone – although of course the machinery
of authoritarian discipline can be so constructed as to work, partly
at least, through the group of which the subnormal is an element.

In view of our discussion of the working of Marx’s general law of
accumulation under today’s conditions in Western type economies,
see Part I, we would however point here to the fact that capitalism
itself is in part responsible for the existence of the subnormal element
as characterized in the above quote from Schumpeter’s work. Mass
unemployment, and its consequences for family life much beyond the
current status on the labor market – alienation from human types of
work organization, degradation of part of the workforce as the unskilled
element in an otherwise flourishing economy, the rise and the fall of
the welfare state and the latter’s consequences for basic income needs,
sufficient health care, sufficient care for the children and the elderly
and adequate schooling systems – are just some of the reasons why the
‘subnormal’ element in the population is a persistent fact of life. In
this respect, we would claim that the social acceptance of a system of
flexicurity – as we have implanted it in this chapter into the KMGT
framework – would be one way to eliminate the ‘subnormal’ segment
from the population gradually, but maybe not totally.
We therefore assert here that a system of flexicurity capitalism, based
on the principles we have modelled in this chapter, would progressively
tend towards social acceptance and social learning processes that put
it on a progress path towards viable economic reproduction, sufficient
income and care for everybody and – if security is well developed to
cope with flexibility of a Schumpeterian kind (creative destruction) –
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that leads it into a situation where it can compete with societies that
are subject to the Marxian reserve army mechanism and the ruthless
capitalism that is related with it.
The central message of Schumpeter’s (1942) work, Capitalism,
Socialism and Democracy – that socialism is created out of Western
capitalist economies, and not on the basis of (the now past) Eastern
type of socialism – can thus be carried over to the current debate
on the possibility of flexicurity capitalism. Also this form of socio-
economic reproduction may be organized through large production
units and their efficient – though bureaucratic – management; a form
of management that is to be developed out of the principles used
under capitalism in the efficient conduct of large (internationally
oriented) enterprises. Equally well, as we currently experience in
the service sector (both for industrial production as well as for
private consumption), there may be sufficient room for the dynamic
entrepreneur of the Schumpeterian type, in particular through the
flexible entry and exit conditions the flexicurity variant of capitalism
may allow for.
It is certainly true that contemporaneous capitalism (often of the
ruthless type, but in certain countries also of a socially acceptable kind)
is not likely to be forced into a defensive position, at least regarding its
performance on the goods and on the labor markets (though the current
operation of financial markets may produce extremely undesirable
results). Yet, the consciousness that ruthless, unrestricted capitalism
is producing significant negative external social and environmental
effects is increasing throughout the world economy and this gives the
hope that an alternative form of capitalism – based on flexicurity
principles – may be superior in its socio-economic performance, at least
when approached in the state of maturity as was already considered
a necessity in Schumpeter’s vision of a democratic society based on
competitive socialism.
To a certain degree this alternative variety of capitalism is also of
a ruthless type, if Schumpeterian creative destruction processes are
allowed for, but as in any democratic society there are of course more
or less close limits to the choice of techniques (for example in bio-
genetics) and the choice of products (for example in war-games); limits
that are to be set by the elected political leadership of each country.
Marx viewed the general law of capital accumulation and its perpetual
reserve army mechanism as the element that not only allowed, but was
also needed for the reproduction of capitalism. Schumpeter considered
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changes towards a competitive socialism as a possible alternative to the
form of capitalism of his times. We think that there is a chance for an
alternative to current forms of ruthless capitalism that not only adopts
some welfare principles, but that is founded on a coherently based
socio-economic structure that is socially accepted, but that is flexible
enough to quickly adjust to the changing world market conditions. The
foundations are social acceptance in an educated democratic society.
The problems are given by the mastering of Keynesian types of business
fluctuations and Schumpeterian types of creative process and product
revolutions and – of course – of the control of financial markets such
that the real activities of an economy do not just become the side-
product of a casino as was already observed in Keynes’s (1936) General
Theory.
There are of course many micro problems to be solved on the way
towards a proper working model of the Schumpeterian process of
creative destruction in the flexicurity economy; problems that have
been only touched upon in our presentations of a very simple model of
flexicurity capitalism. There are also many macro problems to be solved
on the way, since Keynesian effective demand constraints may lead to
unwanted fluctuations in the industrial sector of the economy, caused
by malfunctions in the financial sector of the economy in particular.
It is far from clear at the present stage of our investigation whether
these micro and macro problems can indeed all be coped with on the
way to a well-educated democratic society which provides income and
employment guarantees (and therewith interrelated obligations), but
no job guarantees, but also significant job discontinuities coupled with
a process of lifelong learning.
In this section we have briefly discussed a way in which nominal credit
can be introduced into KMGT growth based on flexicurity type labor
market institutions, and against this background a route that leads
from Schumpeterian creative destruction via his vision of a competitive
type of socialism to the current debate on flexicurity capitalism. This
is a scenario that needs more thorough investigation, but that must be
left for future research here.

11.7 The Road Ahead: Social Capitalism

There is a long tradition in economic thinking that suggests the
cleansing effects of (great) depressions as the main mechanism to
generate a new long-lasting boom period with new institutions,
strong growth and higher employment. The late Robert Heilbroner,
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a student of Joseph Schumpeter and an eminent economist himself,
teaching at the Graduate Faculty of the New School for Social
Research, used to cite remarks that Schumpeter made in his lectures:
‘A recession is like a cold dush’. Of course the word ‘dush’ was
wrongly translated by Schumpeter from the German word ‘Dusche’
and actually he meant ‘...a cold shower’. But this expresses what many
market economists and in particular Schumpeterians believe: significant
busts have cleansing effects in removing disproportions in industrial
development, in income distribution (where labor has become too self-
confident and demanding), imbalances in the number of firms in an
industry, imbalances in the relationship between real and financial
development and imbalances in international economic relationships,
such as the trade account. Moreover, significant institutional change
may come about in the attempt to solve the contradictions in the
observed crisis of the financial–industrial structure of the economy.
Indeed, this notion of the ‘cleansing effect of busts’ has been known
since the 19th century in business cycle theory and is also not far
from how Karl Marx viewed the dynamics of capitalist economies which
correct themselves through large swings in unemployment and through
economic crises, in particular through long-phased distributive cycles.
The current worldwide crisis in the financial–industrial structure is of
such a great significance that the chance is given, at least for some
countries, to reshape their socio-economic structure to such an extent
that the deregulations in labor markets (atypical or low income work
and their consequences for the life-course perspectives of households),
systemic instabilities in financial markets (where a casino type of
behavior has become established) and the deformations in the political
system of a country can all (attempt to) be replaced by a coherent new
social structure of capital accumulation, an encompassing structure one
might briefly call ‘Social Capitalism’.
Looking at the current worldwide crisis, it seems that the opportunity
to create a progress path towards such a socio-economic structure is
given now, which is much more promising than the standard IMF
policies that attempt to put certain countries just back on the track – a
track without much innovative potential that, therefore, does not really
solve the societal problems of the countries concerned. Social capitalism
by contrast embeds Schumpeterian creative destruction into a regulated
river bed of Schumpeterian process and product innovations, embedded
in a social surrounding that allows for proper life-course perspectives
of the households of the society, is based on citizenship education,
skill formation and processes of lifelong learning, and is conducted by
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educated and responsibly behaving elites (elected executive persons in
the economic, social and political structure of the considered society).
This social capitalism project is certainly a very ambitious one, some
might say an utopian one, but we view a progress path to such a
society as inevitable, since the alternative of sticking to the current
financial–capitalist mode of production will only lead the world into
further economic, financial, ecological and political crises (and to the
dissolution of the current form of Western democracies) in the longer
run. There is thus an urgent need for radical change, encompassing
all types of capital (real, financial, human, social and cultural) and
the possibility of such far-reaching change is within reach when the
current crises of capitalism and the political climate this has generated
is grasped as a ‘cleansing’ opportunity.
In this book we have described the progress from welfare states of
Christian- or social-democratic type towards flexicurity economies. In
closing this project we feel, however, that there is a need to go beyond
this largely economically-oriented understanding of flexicurity systems
towards a societal structure we would now characterize as ‘Social
Capitalism’. This structure is built around an economy characterized
by Schumpeterian creative destruction and has eliminated the Marxian
reserve army mechanism, still conceived by many to be needed
for maintaining economic and social stability through the threat of
unemployment. By contrast; we believe that insight into the working
of this mechanism under past and current capitalism can establish
a cooperative regime between the elites that control the private
enterprises and the representatives of the employees that overcomes
the role of unemployment as a disciplining device in the establishment
of social capitalism. Moreover, such a new social structure of capital
accumulation can be based on the parties in the middle of the political
spectrum, like Christian- and social-democrats and, thus, allows us to
overcome in the further evolution of Western type capitalist societies
the extreme views of the neo-liberals (laisser faire) as well as of the
new left socialists, who believe that societies that do not internalize
the productive forces of capitalism, and which are subject to some sort
of social ‘planification’ in all of its sectors, are a realistic alternative
and the better possibility for organizing a democratic society.
We, however, support the view that modern societies will continue to
be mixed ones, where the planning experience of small, medium-sized
and large capitalistic firms is operating in a strictly competitive private
sector, surrounded by a public sector which is built on the following
three pillars:
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1. Households’ life-course perspectives: Employment, income, medi-
care and care for the elderly.

2. The educational system: Equal opportunities, skill formation,
lifelong learning and citizenship education.

3. Elected executive persons: Democratic competition for political
leadership and for executive power in firms.

The central idea, therefore, is that the fertile possibilities of capitalism
(its forces of production) can be embedded into a social structure of
capital accumulation (its relations of production) which makes this type
of social capitalism a highly productive and truly humanistic one.

Notes
1 See Chiarella, Flaschel, Groh and Semmler (2000) for the treatment of

neoclassical smooth factor substitution.
2 This rate can be assumed to be augmented by Harrod-neutral technical

change in the usual way, in which case all state variables have to be
measured relative to the trend in labor productivity.

3 C2, Cr the consumption of workers working in the second labor market
and the consumption of officially retired persons, respectively.

4 See Sargent (1987) for another application of this assumption.
5 All principal minors then have the correct signs and the composite Routh–

Hurwitz term a1a2 − a3 is positive, since a3 = det J is dominated by a1a2.
6 A transactions tax on both purchases and selling would presumably lower

the parameter βe and thus lead to a different dynamical system to be
investigated in future research.

7 Where q = 1 holds.
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Some Useful Stability Theorems

1. The Concepts of Local Stability and Global Stability in
a System of Differential Equations

Let ẋ ≡ dx
dt

= f(x), x ∈ Rn be a system of n-dimensional
differential equations that has an equilibrium point x∗ such that
f(x∗) = 0, where t is interpreted as ‘time’. The equilibrium point
of this system is said to be locally asymptotically stable, if every
trajectory starting sufficiently near the equilibrium point converges
to it as t → +∞. If stability is independent of the distance of the
initial state from the equilibrium point, the equilibrium point is said
to be globally asymptotically stable, or asymptotically stable in the
large (see Gandolfo 1996, p.333).

2. Theorems that are Useful for the Stability Analysis of
a System of Linear Differential Equations or the Local
Stability Analysis of a System of Nonlinear Differential
Equations

Theorem A.1 (Local Stability/Instability Theorem, see Gandolfo
1996, pp.360–362)

Let ẋi = fi(x), x = [x1, x2, · · · , xn] ∈ Rn | (i = 1, 2, · · · , n) be an n-
dimensional system of differential equations that has an equilibrium
point x∗ = [x∗

1, x∗
2, · · · , x∗

n] such that f(x∗) = 0. Suppose that
the functions fi have continuous first-order partial derivatives, and
consider the Jacobian matrix evaluated at the equilibrium point x∗

J =

⎡⎢⎢⎢⎣
f11 f12 · · · f1n

f21 f22 · · · f2n

...
...

. . .
...

fn1 fn2 · · · fnn

⎤⎥⎥⎥⎦ ,
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where fij = ∂fi/∂xj (i, j = 1, 2, · · · , n) are evaluated at the
equilibrium point.

(i) The equilibrium point of this system is locally asymptotically
stable if all the roots of the characteristic equation |λI − J | = 0
have negative real parts.

(ii) The equilibrium point of this system is unstable if at least one
root of the characteristic equation |λI − J | = 0 has positive real
part.

(iii) The stability of the equilibrium point cannot be determined
from the properties of the Jacobian matrix if all the roots of
the characteristic equation |λI − J | = 0 have non-positive real
parts but at least one root has zero real part.

Theorem A.2 (See Murata 1977, pp.14–16)

Let A be an (n × n) matrix such that

A =

⎡⎢⎢⎢⎣
a11 a12 · · · a1n

a21 a22 · · · a2n

...
...

. . .
...

an1 an2 · · · ann

⎤⎥⎥⎥⎦ .

(i) We can express the characteristic equation |λI − A| = 0 as

|λI − A| =λn + a1λn−1 + a2λn−2 + · · · + arλn−r + · · · +
an−1λ + an = 0, (A.1)

where

a1 = −(traceA) = −
n∑

i=1

aii, a2 = (−1)2
∑
i<j

∣∣∣∣ aii aij

aji ajj

∣∣∣∣, · · · ,

ar = (−1)r
∑

i<j<···<k

∣∣∣∣∣∣∣∣∣
aii aij · · · aik

aji ajj · · · ajk

...
...

. . .
...

aki akj · · · akk

∣∣∣∣∣∣∣∣∣︸ ︷︷ ︸
(r)

, · · · , an = (−1)n det A.

(ii) Let λi (i = 1, 2, · · · , n) be the roots of the characteristic equation
(A.1). Then, we have
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traceJ =
n∑

i=1

aii =
n∑

i=1

λi, det A =
n

Π
i=1

λi.

Theorem A.3 (Routh–Hurwitz Conditions for Stable Roots in an n-
dimensional System, see Murata 1977, p.92; Gandolfo 1996, pp.221–
222)8

All of the roots of the characteristic equation (A.1) have negative
real parts if and only if the following set of inequalities is satisfied:

Δ1 = a1 > 0, Δ2 =
∣∣∣∣ a1 a3

1 a2

∣∣∣∣ > 0, Δ3 =

∣∣∣∣∣∣
a1 a3 a5

1 a2 a4

0 a1 a3

∣∣∣∣∣∣ > 0, · · · ,

Δn =

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

a1 a3 a5 a7 · · · 0
1 a2 a4 a6 · · · 0
0 a1 a3 a5 · · · 0
0 1 a2 a4 · · · 0
0 0 a1 a3 · · · 0
...

...
...

...
. . .

...
0 0 0 0 · · · an

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣
> 0.

The following Theorems A.4–A.6 are corollaries of Theorem A.3.

Theorem A.4 (Routh–Hurwitz Conditions for a Two-dimensional
System)

All of the roots of the characteristic equation

λ2 + a1λ + a2 = 0

have negative real parts if and only if the set of inequalities

a1 > 0, a2 > 0

is satisfied.

Theorem A.5 (Routh–Hurwitz Conditions for a Three-dimensional
System)
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All of the roots of the characteristic equation

λ3 + a1λ2 + a2λ + a3 = 0

have negative real parts if and only if the set of inequalities

a1 > 0, a3 > 0, a1a2 − a3 > 0 (A.2)

is satisfied.

Remark on Theorem A.5:
The inequality a2 > 0 is always satisfied if the set of inequalities (A.2)
is satisfied.

Theorem A.6 (Routh–Hurwitz Conditions for a Four-dimensional
System)

All roots of the characteristic equation

λ4 + a1λ3 + a2λ2 + a3λ + a4 = 0

have negative real parts if and only if the set of inequalities

a1 > 0, a3 > 0, a4 > 0, Φ ≡ a1a2a3 − a2
1a4 − a2

3 > 0 (A.3)

is satisfied.

Remark on Theorem A.6:
The inequality a2 > 0 is always satisfied if the set of inequalities (A.3)
is satisfied.

3. Theorems that are Useful for the Global Stability
Analysis of a System of Nonlinear Differential equations

Theorem A.7 (Liapunov’s Theorem, see Gandolfo 1996, p.410)

Let ẋ = f(x), x = [x1, x2, · · · , xn] ∈ Rn be an n-dimensional system
of differential equations that has the unique equilibrium point x∗ =
[x∗

1, x∗
2, · · · , x∗

n] such that f(x∗) = 0. Suppose that there exists a
scalar function V = V (x − x∗) with continuous first derivatives and
with the following properties (1)–(5):

(1) V >= 0,

(2) V = 0 if and only if xi − x∗
i = 0 for all i ∈ {1, 2, · · · n},
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(3) V → +∞ as ‖x − x∗‖ → +∞,

(4) V̇ =
n∑

i=1

∂V
∂(xi−x∗

i
) ẋi

<= 0,

(5) V̇ = 0 if and only if xi − xi∗ = 0 for all i ∈ {1, 2, · · · , n}.

Then, the equilibrium point x∗ of the above system is globally
asymptotically stable.

Remark on Theorem A.7:
The function V = V (x − x∗) is called the ‘Liapunov function’.

Theorem A.8 (Olech’s Theorem, see Olech 1963; Gandolfo 1996,
pp.354–355)

Let ẋi = fi(x1, x2)(i = 1, 2) be a two-dimensional system of
differential equations that has the unique equilibrium point (x∗

1, x∗
2)

such that fi(x∗
1, x∗

2) = 0 (i = 1, 2). Suppose that the functions fi

have continuous first-order partial derivatives. Furthermore, suppose
that the following properties (1) – (3) are satisfied:

(1) ∂f1
∂x1

+ ∂f2
∂x2

< 0 everywhere,

(2) ( ∂f1
∂x1

)( ∂f2
∂x2

) − ( ∂f1
∂x2

)( ∂f2
∂x1

) > 0 everywhere,

(3) ( ∂f1
∂x1

)( ∂f2
∂x2

) �= 0 everywhere, or alternatively, ( ∂f1
∂x2

)( ∂f2
∂x1

) �= 0
everywhere.

Then, the equilibrium point of the above system is globally
asymptotically stable.

4. Theorems that are Useful to Establish the Existence
of Closed Orbits in a System of Nonlinear Differential
Equations

Theorem A.9 (Poincaré–Bendixson Theorem, see Hirsch and Smale
1974, ch.11)

Let ẋi = fi(x1, x2)(i = 1, 2) be a two-dimensional system of
differential equations with the functions fi continuous. A nonempty
compact limit set of the trajectory of this system, which contains no
equilibrium point, is a closed orbit.

Theorem A.10 (Hopf Bifurcation Theorem for an n-dimensional
System, see Guckenheimer and Holmes 1983, pp.151–152; Lorenz 1993,
p.96 and Gandolfo 1996, p.477)9
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Let ẋ = f(x; ε), x ∈ Rn, ε ∈ R be an n-dimensional system of
differential equations depending upon a parameter ε. Suppose that
the following conditions (1)–(3) are satisfied:

(1) The system has a smooth curve of equilibria given by
f(x∗(ε); ε) = 0.

(2) The characteristic equation |λI − Df(x∗(ε0); ε0)| = 0 has a pair
of purely imaginary roots λ(ε0), λ̄(ε0) and no other roots with
zero real parts, where Df(x∗(ε0); ε0) is the Jacobian matrix of
the above system at (x∗(ε0), ε0) with the parameter value ε0.

(3) d{Reλ(ε)}
dε

∣∣
ε=ε0

�= 0, where Reλ(ε) is the real part of λ(ε).

Then, there exists a continuous function ε(γ) with ε(0) = ε0, and for
all sufficiently small values of γ �= 0 there exists a continuous family
of non-constant periodic solution x(t, γ) for the above dynamical
system, which collapses to the equilibrium point x∗(ε0) as γ → 0.
The period of the cycle is close to 2π/Imλ(ε0), where Imλ(ε0) is
the imaginary part of λ(ε0).

Remark on Theorem A.10:
We can replace the condition (3) in Theorem A.10 by the following
weaker condition (3a) (see Alexander and York 1978).
(3a) For all ε which are near but not equal to ε0, no characteristic root
has zero real part.

The following theorem by Liu (1994) provides a convenient criterion
for the occurrence of the so called ‘simple’ Hopf bifurcation in an n-
dimensional system. The ‘simple’ Hopf bifurcation is defined as the
Hopf bifurcation in which all the characteristic roots except a pair of
purely imaginary ones have negative real parts.

Theorem A.11 (Liu’s Theorem, see Liu 1994)

Consider the following characteristic equation with n >= 3:

λn + a1λn−1 + a2λn−2 + · · · + an−1λ + an = 0.

This characteristic equation has a pair of purely imaginary roots and
(n − 2) roots with negative real parts if and only if the following set
of conditions is satisfied:

Δi > 0 for all i ∈ {1, 2, · · · , n − 2}, Δn−1 = 0, an > 0,
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where Δi(i = 1, 2, · · · , n − 1) are Routh–Hurwitz terms defined as

Δ1 = a1, Δ2 =
∣∣∣∣ a1 a3

1 a2

∣∣∣∣ , Δ3 =

∣∣∣∣∣∣
a1 a3 a5

1 a2 a4

0 a1 a3

∣∣∣∣∣∣ , · · · ,

Δn−1 =

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

a1 a3 a5 a7 · · · 0 0
1 a2 a4 a6 · · · 0 0
0 a1 a3 a5 · · · 0 0
0 1 a2 a4 · · · 0 0
0 0 a1 a3 · · · 0 0
...

...
...

...
. . .

...
...

0 0 0 0 · · · an 0
0 0 0 0 · · · an−1 0
0 0 0 0 · · · an−2 an

0 0 0 0 · · · an−3 an−1

∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣∣

.

The following theorems A.12–A.14 provide us with some convenient
criteria for two-dimensional, three-dimensional and four-dimensional
Hopf bifurcations respectively. It is worth noting that these criteria
provide us with useful information on the ‘non-simple’ as well as the
‘simple’ Hopf bifurcations.

Theorem A.12

The characteristic equation

λ2 + a1λ + a2 = 0

has a pair of purely imaginary roots if and only if the set of
conditions

a1 = 0, a2 > 0
is satisfied. In this case, we have the explicit solution λ = ±i

√
a2,

where i =
√−1.

Proof: Obvious because we have the solution λ = (−a1 ±√a2
1 − 4a2)/2.

Theorem A.13 (see Asada 1995; Asada and Semmler 1995)
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The characteristic equation

λ3 + a1λ2 + a2λ + a3 = 0

has a pair of purely imaginary roots if and only if the set of
conditions

a2 > 0, a1a2 − a3 = 0,

is satisfied. In this case, we have the explicit solution λ =
−a1, ±i

√
a2, where i =

√−1.

Theorem A.14 (see Yoshida and Asada 2001; Asada and Yoshida
2003)

Consider the characteristic equation

λ4 + a1λ3 + a2λ2 + a3λ + a4 = 0. (A.4)

(i) The characteristic equation (A.4) has a pair of purely imaginary
roots and two roots with non-zero real parts if and only if either
of the following set of conditions (A) or (B) is satisfied:

(A) a1a3 > 0, a4 �= 0, Φ ≡ a1a2a3 − a2
1a4 − a2

3 = 0.

(B) a1 = a3 = 0, a4 < 0.

(ii) The characteristic equation (A.4) has a pair of purely imaginary
roots and two roots with negative real parts if and only if the
following set of conditions (C) is satisfied:

(C) a1 > 0, a3 > 0, a4 > 0, Φ ≡ a1a2a3 − a2
1a4 − a2

3 = 0.

Remarks on Theorem A.14:

(1) The condition Φ = 0 is always satisfied if the set of conditions (B)
is satisfied.

(2) The inequality a2 > 0 is always satisfied if the set of conditions (C)
is satisfied.

(3) We can derive Theorem A.14 (ii) from Theorem A.11 as a special
case with n = 4, although we cannot derive Theorem A.14 (i) from
Theorem A.11.

Notes
8 See also Gantmacher (1954) for many details that can be associated with

and Brock and Malliaris (1989) for a compact representation of these
conditions.

9 See also Strogatz (1994), Wiggins (1990) in this regard.
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Notes
8 See also Gantmacher (1954) for many details that can be associated with

and Brock and Malliaris (1989) for a compact representation of these
conditions.

9 See also Strogatz (1994), Wiggins (1990) in this regard.
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Data Sources

Data are taken from Groth and Madsen (2007):
Unemployment (Figures 3.1 and 8.1)
1899–1930: Romer, C. (1986), ‘Spurious Volatility in Historical
Unemployment Data’, Journal of Political Economy, 94, 1–37.
1931–39: Darby, M.R. (1976), ‘Three and a Half Million US Employees
have been Misled: Or, an Explanation of Unemployment’, Journal of
Political Economy, 84, 1–16.
1940–2001: BEA. Tobin’s q. Andrew Smithers and Stephen Wright,
2000, Valuing Wall Street, NY: McGraw-Hill.

Labor’s Income Share (Figures 3.1, 8.1 and 10.1)
Manufacturing data are used except over the periods 1899–1918 and
1935–1959, where data for the corporate non-agricultural sector are
used.
1899–1909 and 1935–1949: Martin, R.F. (1939), ‘National Income in
the United States: 1799–1938’, National Industrial Conference Board
Studies, No 241, NY.
1909–1919: Schuller, G.J. (1953), ‘The Secular Trend in Income
Distribution By Type, 1869–1948: A Preliminary Estimate’, Review
of Economics and Statistics, 302–324, based on King’s estimates.
1919–1934: Kuznets, S. (1975), National Income and Capital Formation
1919–1935, NY: Arno Press.
1850–1950: Liesner, T. (1989), One Hundred Years of Economic
Statistics, Oxford: The Economist, Table US. 6. Investment and capital
stock.
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