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Abstract

The role of the welfare state in the post-war industrialized economieshas recenly be-
comea major topic. Usinga Kaleckian framework we consideran econony whereinvestmert
dependspositively on the rate of return on capital and negatively on the rate of employmernt.
This allows for a possibleintegration of Kalecki's (1943) analysis of the political aspects of
full employment. We use Okun's law to link the goods market with the labor market. We
separatelaws of motion for wageand price in°ation in order to integrate the role of chang-
ing incomedistribution into this framework of e®ective demandand employment dynamics.
There is a balancedgrowth path solution for this model which however is likely to be locally
unstable. From the global perspective, the turning points in long lasting phasesof strong
economicgrowth are given by an increasingreaction of investmert, and of “scal and mon-
etary policy, to the consequencesesulting from full employment and the ewlving welfare
state (represered by generouswelfare payments, labor market institutions in favor of labor,
and co-determination). In subsequeh long-phaseddepressionspro t-led goods demand in
combination with declining real wages(enforced by massunemployment and labor market
reforms) may accourt for lower turning points and for a return to normal and subsequetly
possibly again excessie economicactivity. Suc nonlinearities in economicbehavior far o®
the balancedgrowth path imply the global viabilit y of the economicdynamics. On the other
hand, in contrast to such a con®ict-driv en macro econony, as Kalecki (1943) has perceived
it, the businessleadersand policy makers could pursue a consensus-drien macro economic
dynamics stressinga more collaborative and long term approac which will, as we shaw,
take on a more stable path. Pursuing those two social aspects of macro dynamics the paper
lays somefoundations for an economicanalysis of the role of the welfare state in post-war



industrialized economies.
JEL CLASSIFICATION: E24, E31, E32.
KEYW ORDS: Long-phasecycles, income distribution, welfare state, “scal and monetary

policy.



1 Intro duction

The issuewhether the welfare state promotesor retards economicgrowth has becomea
major issuein recert macro economicstudies. In this paper we investigate someof the
aspects of the welfare state in a macro economicmodel* with labor market adjustmert
process,wage-pricespiral, and a Keynesiandynamic multiplier setup. The aggregatede-
mand sdheduleunderlying this dynamic multiplier is derived from Classicalsaving habits
and an investmen function which assumeshat investmen not only reactsto changing
pro tabilit y in capitalist economiesput alsoto the conditions characterizingthe capital-
labor relationship, where persisterlly high employment rates may give rise to extensiwe
welfare state measures. Those are usually labor market institutions in favor of labor,
generousunemploymert bene ts, labor force participation in the rms' decisionmaking
(in the hiring and ring practices of rms) and a considerablereduction of the work-
day, not all liked by ‘industrial leaders'as Kaledki (1943, ch.12) has characterizedthose
achievemerts.

Our consideredmodel has Kaledkian featureswith regardto investmen and savings be-
havior and the multiplier approad to the market for goods. It is Goodwinian with respect
to labor market dynamicsand capital stock growth, though we will now nd at leastfour
possibleregimesfor real wageadjustmert, seeRose(1967)in this regard, in place of the
singleone of the Goodwin (1967) growth cycleapproad. There, only a pro t-led coupled
with a labor-market-led situation was considered,due to the supply side orientation of
the Goodwin model, seethe table below for details.

In our model, we furthermore employ, in place of Goodwin's (1967) real wage Phillips
curve, now a money-wageand a price-lewvel Phillips curve, both of a fairly advancedtype,
wherewage dynamics allows for insider-outsiderconsiderationsand Blanchard and Katz
(1999) error correction. The price dynamics can be consideredas a generalization of
Kaledki's theory of markup pricing, with a markup that depends on the state of the
businesscycle and again a term that represeis the Blanchard and Katz (1999) type
error correction (a secondpositive { level { in°uence) of the real wage on the rate of
price in°ation. Due to the separateconsiderationof labor force and workforce utilization
rates (the employment rate on the external labor market and the utilization ratio of the
workforce within rms) we nally needa two stage Okun-type link betweenthe goods
and the labor market. The rst stageleadsfrom the utilization of the capital stock (as
measuredby the output-capital ratio) to the utilization ratio of the employed workforce
(as a more or lesstechnological relationship) and the secondstage from there to the
employmert rate of the labor forcesby way of the employmert policy of rms. Here, rms'
employmert policies are viewed as dependert on the utilization ratio of their workforce
in comparisonto a utilization ratio that is desiredby them in view of the state of the
external labor market.

1A similar model of Steindlian accurrulation dynamics is studied in Flaschel and Skott (2006) and
Asada, Flaschel and Skott (2006)



We thus distinguish with respect to the labor market the rate of employment that is
characterizing this market from the utilization ratio of the workforce of rms and thus
pursue an insider-outsider approad as far as wage negotiations and the employment

policy of rms are concerned.The utilization ratio of the workforceis always immediately
adjustedto the utilization ratio of the capital stock and thus °uctuates asthis ratio with

the state of aggregatedemandon the market for goods, though with a di®erern amplitude
(dependingon the technology of the rm sector). The changein the external employmert

rate (on the labor market), by cortrast, is determined by the employmen policy of the

“rms which may be subject to many in°uences (economicand political ones)and thus
represets the volatile elemen in this two stageformulation of Okun's (1970)law, leading
from capacity utilization of rms to their labor force utilization and from there to the
recruitment (or dismissal) of laborersinto (from) the existing work-force of rms. As
already stated rms in addition pay attention to the state of the labor market when
deciding on their amourt of their investmer projects. We view the interaction of inside
workforce utilization with outside employmert rates asa capillary systemwhere pressure
as measuredby rate of moneywage growth is shifted from the inside componert to the
outside componert and bad in order to achieve { from the viewpoint of rms { aslittle

conbined pressureas possible.

As the model is formulated we can distinguish betweenwage-ledand pro t-led situations
on the market for goods, depending on whether aggregatedemandincreasesor decreases
with increasesn the realwage. In addition we candi®erettiate labor-market ledin°uences
from goods-marlket led in°uencesof economicactivity increaseson the growth rate of real
wages.The rst situation is given whenthe growth rate of real wagesessetially depends
positively on factor utilization rates. The secondsituation characterizesthe opposite case,
in which casethe dynamicsof the price level dominatein the formation of real wages(and
not the dynamicsof the moneywage). The table shovn belon summarizesthe scenarios
that are possiblein sud an ervironment and it implies that empirical analysisis needed
if de nite conclusionsare to be drawn with respect to which entry in this table is the
relevant onein a particular courtry at a particular time.

| | wage-ledgoods demand || pro t-led goods-demand ||
labor-market-led adverse normal
real wage adjustment = divergert = cornvergert
goods-market-led normal adverse
real wage adjustment = corvergernt = divergert

Table 1: Four types of real wageadjustment processes.

If aggregatedemand and the real wage dynamics are wage led and labor-market led,
respectively, we have increasingactivity with increasingreal wagesand in addition a pro-
cyclical real wagedynamics (with a quarter phasedisplacemer) and thus get instability
from this two-fold positive feed-ba& medanism. The other casesn table 1 are motivated



in a similar way, giving in sum rise to two typesof adverseand two types of stabilizing
real wagereaction patterns.

In the paper we will concertrate on situations where the real wage dynamics are labor
market led (for which there is someevidencein the U.S. econony, seeChenet al. (2006)
and alsothe on-goingdebateon procyclical real wagesin this regard). Chenet al. (2006)
alsoprovide evidenceon pro t-led goods market activities, but herethe situation is more
mixed in the literature, sincePostkeynesianauthors normally assumewage-ledsituations
in their analysis. In the paper we shall shav in this respect that wage-ledsituations
are always coupled with dynamic multiplier stability, but are { as was argued above {

plaguedby real wageinstability if moneywagesrespond strongly to labor market pressure
(in particular inside pressure). Pro t-led situations by cortrast are plaguedby dynamic
multiplier instability, but imply a stableor convergen partial real wageadjustmernt med-

anism.

We therefore have in both casesnstability scenarios{ in the rst casevia the real wage
feedbagk structure and in the secondcasevia a goods market quartit y adjustmert process
that works too fast. In the rst situation downward moneywagerigidity may be of help
in cortrolling the explosive dynamicsof real wagesand in the secondcasea wealkening of
the multiplier processfar o®the steady state may allow for bounded dynamics, though
not corvergen ones. Our model therefore allows for interesting alternative stability sce-
narios, dependert on the working of the wage-pricespiral. This allows also to include
Blanchard and Katz type error correction terms, found to be relevarnt in the caseof the
U.S. econony in Chen et al. (2006)) and employmert policies, pursuedby rms, in a
Keynesian aggregatedemand situation where income distribution and the state of the
labor market matters.

Moreover, we alsogetin this model type interesting steady state relationships,underlying
the dynamics of the model. On the one hand we nd for the steady state that owners
of capital get what they spend, sincetheir pro t rate is solely determinedby their trend
investmen behavior. On the other hand, as the model is formulated, we have that the
steadystate rate of employmert onthe labor market is determinedby the target rate in the
investmen function solely Finally, the steady ratio of capacity utilization is generally
only equal to the utilization ratio of the capital stock desiredby rms. This holds if
workers adjust their behavior to the steady state rate of employment set by capitalist
‘rms and if their reaction with respect to the insider utilization ratio of the workforce
is the sameasin the rms' reaction pattern. This steady ratio of capacity utilization is
a fairly complicated function of the parametersof the model and thus dependern on a
variety of exogenousnagnitudesof our approad to the interaction of goods and labor
market dynamics.

There are however processesn the nominal side of the model that may modify sud
situations signi cantly. If there is acceleratingin®ation, the interest rate policy pursued
by the certral bank may not only enforce upper turning points in economicactivity,
but may also modify its steady state position badk to natural rates of employment and



capacity utilization, if theserates are known to the certral bank. Sud monetary policy
thus exercisesa strong in°uence on the working of the econony which may not really
function without it. Concerningde°‘ationary episalesthe role of the certral bank may
however be much more limited, sincethereis a °oor to the setting of the nominal rate of
interest. In sud a situation, downward moneywagerigidity and thus behavior of workers
may be of decisive importance for the viability of the econony.

The next section presens the model of this paper. In section 3 we derive the laws of
motion that characterizethe consideredeconony. Section4 investigatesits steady state
and basicstability calculations. In section5 we considerthe essetial feedba& structures
of this model type and comparethem with other ones? The feedbak structures are then
usedto construct a casewherein fact local stability of the steady state arises. We call
this a consensus-drign econony that is consideredat the end of this section. Section6
then considersthe caseof local instability of the steady state solution characterizing a
con’ict-driven econony. This provides various scenariosthat may newerthelessallow for
upper aswell aslower turning points from a global point of view, i.e., that make the con-
sidereddynamicsan economicallyviable onefrom the global point of view. In the caseof
a con’ict-driven econony the order is establishedonly through large °uctuations in eco-
nomic activity or economicpolicy. Section7 provides somenumerical illustrations of the
model. The section8 points to someproblemson the nominal side of the consideredecon-
omy that do not yet feedba& into the real dynamics, but that demandfor the extension
of the model concerninginterest e®ectson aggregatedemandand a Taylor interest rate
policy rule in order to tame the explosive dynamicsthat is existing in the nominal part
of the dynamics. Besidesmonetary policy we there also brie®y consider scal policy of a
Keynesiantype which augmers the private sectorof our Keynes/Kaledki-Goodwin/Rose
econony in a straightforward way. Section9 concludes. The employed stability criteria
are consideredin an appendix to the paper.

2 The model

We hereconsiderthe private sectorof the macroeconony in isolation from the governmert
sector (and scal and monetary policies). The role and implications of macroeconomic
policy for the modeledinvestmen and employment dynamicswill be consideredn a later
section of this paper. We start from the wage-pricedynamics or the aggregatesupply
side of the model, asit is often calledin the literature. For the description of aggregate
supply we will employ the following generalformulation of a wage-pricespiral medanism

2See,for example, Flaschel and Skott (2006), Asada, Flaschel and Skott (2006) for a related model of
capital accurrulation.



(related to both work of Rose(1967,1990)and Blanchard and Katz (1999):
_ _ — !
W = we(ei é) + wu(uw i U’w(e)) i w! |n(q) + 'wp+ (1i 'w)l/‘(l: (1)

b= i N+ ln(!!—o)+ W (L] - YA @

In theseequations, W, p denotethe growth rates of nominal wagesw and the price level p
(their in°ation rates) and ¥4 a medium-term in°ation-climate expressionwhich howewver
is of no relevancein the following due to our neglectof real interest rate e®ectson the
demandside of the model. We denoteby e the rate of employment on the external labor
market and by u,, the ratio of utilization of the workforce within rms. This latter ratio
of employmert is comparedby the workforce in their negotiationswith rms with their
desirednormal ratio of utilization t,(€); u&, < 0 which canand is hereassumedo depend
negatively on the external rate of employment e; since higher employmert on the labor
market implies demandsfor lower worktime within rms. We thus have two employmert
gaps,an external one: ej &and an internal one: u,, j t&,, which determinewagein®ation
rate W from the side of demand pressurewithin or outside of the production process.
In the wage PC we in addition employ a real wageerror correction term In(! =! ) asin
Blanchard and Katz (1999), seeAsada, Chen, Chiarella and Flasdel (2006) for details,
and as cost pressureterm a weighted averageof short-term (perfectly anticipated) price
in°ation P and the medium-termin®ation climate ¥% in which the econony is operating.

As the wagePC is constructedit is subject to an interaction betweenthe external labor
market and the utilization of the workforcewithin rms. Higher demandpressureon the
external labor market translatesitself hereinto higher workforce wage demand pressure
within ‘rms (and demand for a reduced length of the normal working day, etc.), an
interaction between two utilization rates of the labor force that hasto be and will be
taken note of in the formulation the employmert policy of rms. Demand pressureon
the labor market thus exhibits two interacting componerts, whereemployed workers may
make their behavior dependent upon.

We usethe output-capital ratio y = Y=K to measurethe output gapin the price in°ation
PC and againthe deviation of the real wage! = w=pfrom the steady state real wage! g
aserror correctionexpressionin the price PC. Cost pressurein this price PC is formulated
as a weighted averageof short-term (perfectly anticipated) wagein®ation and again our
conceptof an in°ationary climate ¥%. In this price Phillips curve we have three elemens
of costpressureinteracting with ead other, a mediumterm one(the in°ationary climate)
and two short terms ones,basicallythe level of real unit-wagelabor costs(a Blanchard and
Katz (1999)error correctionterm) and the current rate of wagein®ation, which taken by
itself would represem a constart markup pricing rule. This basicrule is however modi ed
by theseother cost-pressurderms and in particular alsomadedependert on the state of
the businesscycle by way of the demandpressureterm y j ¥ in the market for goods.

On the demandsideof the model we usefor reasonof simplicity the corvertional dynamic
multiplier process(in placeof a full-°edged Metzlerian invertory adjustmert medanism)
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asin Asada, Flaschel and Skott (2006),i.e.
¥ = Y=y =",(Y%Y 1)+a (3)

where Y9;Y denote aggregatedemand and supply and & a trend term in the behavior
of capitalist rms to be explainedbelon. Assuminga xed proportions technology with
given output-employmert ratio x = Y=LY and potertial output-capital ratio y? = YP=K;
allowsusto determinefrom the output-capital ratio y the employmert u,, of the workforce
within rms that correspndsto this activity measurey:

uy = y=(xle); u, = L%=L";1 = L=K;e= L"=L (4)

(with L9 hours worked, L% the number of workers employed within rms and with L
denoting labor supply). This relationship represets by and large a technical relationship
(to be calculated by 'engineers') and relates hours worked to goods market activity as
measuredby y in the way showvn above.

This technologicalrelationship must be carefully distinguishedfrom the employmert (re-
cruitment) policy of rms that readson the intensive form level:

& = e=e= (Ui H(®)i (i 'o)+ailie; (5)
e = aly=X)i (€8 i a(i e+ (i De o >0 (6)

Basis of this formulation of an employment policy of rms in terms of the employment
rate is { by assumption{ the following level form represemation of this relationship:

L-W
CW

Tl (L) i e (i ' o)LY + ALY, Qe 7)
“e(L=LY ) w (@) i (il ta (8)

where& againintegratesthe trend term assumecby rms into now their employmert pol-
icy and wheret (€) represetts the utilization ratio of the workforceof rms that is desired
by them. This ratio is here made depender on the rate of employmert on the external
labor market in a positive way, since rms will accept higher demand pressurewithin
their workforce employment relationship (in place of the new recruitment of workers), if
the external labor market hasbecometighter. Firms thereforereact to both measuresof
demandpressure(in the labor market and within the production process)by an attempt
to obtain somebalancein thesetwo typesof wagepressure just asin a physical capillary
system. The growth rate of the workforce of rms is thus a positive function of the uti-
lization gapuy i t of the workforcewithin rms, wherethe bendmark utilization ratio
ty desiredby rms dependspositively on the outside employmert ratio, since rms are
inclined to allow on an averagefor larger utilization rateswithin rms when the outside
labor market situation is becomingmoretense. In order to obtain eq. (6) asthe resulting
law of motion for the rate of employmernt one simply hasto take note of the de nitional
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relationship @ = (% ; [; whereL denotesthe labor supply in ead momert in time.
We have alsoincluded into the above recruitment policy a term that says that intended
recruitment will be loweredin caseof increasingreal wagecostsof rms.

In order to closethe model we assumeextremely classicalsaving habits (s,, = 0;s. = 1),
i.e. the consumption-output ratio is simply given by ! =x. For investmen behavior we
moreo/er assume

1=K =i(Q+a=i % %)i i(ei &)+ & 9)

with %2= y(1i ! =x) the current rate of prot.® In this equation, the magnitude &
denotesa giventrend investmert rate, represeming investor's‘animal spirits’) from which
‘rms depart in a natural way if there is excesspro tabilit y (and vice versa). Moreover,
‘rms have a view of what the rate employment should be on the external labor market
(Kalecki's (1943,ch.12) analysisof why "bossesdislike full employmert) and thus reduce
their (domestic) investmen plans (driven by excesspro tabilit y) in situations of a tense
labor market. They thus take pressurefrom the labor market in the future ewlution of
the econony by their implicit collective understandingthat high pressurein the capillary
systemwe have consideredabove will leadto conditionsin the capital-labor relationship,
unwanted by rms, sincepersisterily high employmert rates may give rise to signi cant

changesof workforce participation with respect to rms' decisionmaking, in the hiring

and ring decisionof rms, in reductionsof the work-day etc., not at all liked by 'industrial

leaders'.

Weview the rate &; the trend investmen decisionof capitalist rms asthe (mathematically
seen)independert variable of the model, whereasany changesin the growth rate n of the
labor force, the so-callednatural rate of growth, are following the growth rate of the
capital stock more or lesspassiwely and have in any caselittle to do with the biological
reproduction rate of a given scciety. There are of coursemany possibleways in which
the growth rate of the labor force [ (not the growth rate of the working population) is
governed by the accunulation path of the econony. In this paper we make two speci ¢
(simplifying) assumptionsin this regard: First [' = & and later on even = K ; in order
to concertrate on the interaction of incomedistribution with the goods market dynamics
and the demand pressureson the labor market theseformer dynamicsgive rise to.

The model neglectson the quartity side unintended inventory changesand on the value
sidewindfall pro ts or lossescausedby the assumedpossibility of a discrepancybetween
savings and investmern. It describesthrough its equationsa closedeconony where we
abstract from all governmert activities and wherewe ignore the behavior of certral banks

3An alternative assumption about investmert behavior is given by
1=K =io(yi 9)+iw (i )i le(ei &)+8& Y= (1i!=xy (10)

which separatesshort-term businesscycle utilization rate e®ectsfrom normal utilization pro tabilit y
e®ects'd' causedby changing income distribution. Note also that we do not discussthe "nancing of
investmen explicitly. A justi cation for this isthat all prots are paid out asdividends and all investmen
is nanced by the issue of new equities, the value of which is not yet feeding badk onto the investmen
decisionof rms.



due to our neglectof real interest e®ectson the demandside of the model (consisting of
workers' consumptionand rms' investmer demandssolely). We alsoabstract herefrom
the role of nancial marketsin the nancing of investmen decisionsby assumingthat all
pro ts are paid out as dividends and that investmer is purely equity- nanced with no
feedba& on the assumedconsumptionbehavior, seeChiarella and Flasdel (2000, Ch.6)
for the budget equationsthat allow for suc °ow consistency

As in earlier work, seeAsada, Chen, Chiarella and Flasdel (2006) in particular, we
can derive as reducedforms from the described wage-pricespiral a real wage dynamic
N = wWi P, which doesnot depend on the in°ationary climate term ¥4 and an augmeried
reduced-formprice PC where Y% has a coexcient of unity. Howeer, sincethe real rate
of interest is no issuein our model, this latter reduced-formequation doesnot yet play
a role in the implied dynamical systemto be consideredbelow. In this systemwe only
needto considerthe dynamics of real wages! , of the output-capital ratio y and of the
rate of employment e (plus full employment labor intensity | = L=K if the natural rate
of growth would be given exogenously).

3 The implied dynamics

We now reducethe consideredmacrodynamic model to a systemof four di®erenial equa-
tions in the pairs of state variablesy;e and ! ;I: The rst pair can be consideredto
descrike the Keynes-Kale&i goods market and employmert dynamicsand the secondone
the Goodwin-Rosegrowth cycle dynamics, though Kaledki and Rosehave also included
income distribution e®ectsand goods market e®ectsin their analysisof the capital ac-
cumulation process,respectively. Later on in the paper we assume,by way of a special
assumptionon labor supply L; that the state variable | stays at its steady state level and
thus will reducethe dynamicsto dimension3 then.

As the model is formulated we therefore have as laws of motion on its supply side, a
law describing the dynamics of real wagesand one growth law, describingthe capital
accunulation induced by the assumedinvestmen behavior. The in°ationary tension
resulting on the nominal side of the considereddynamicsdoesnot yet play a role in their
coredynamics,sincewe do not have any real interestrate e®ectr wealth e®ectsncluded
in its formulation. On the demandside we have the law of motion for capacity utilization
of rms, measuredby y = Y=K; and the law of motion of the employmert rate e on the
external labor market implied by the employmert policy of rms.

Note that we assumein this sectionthat [ is given by &, i.e., this latter trend term also
appliesto the conditions of labor supply, and thus not only to investmen and the dynamic
multiplier story that is basedonit (and the employment policy of rms). Note furthermore
that aggregatedemand per unit of capital, the Keynesian heart of our accunulation
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dynamics, is always given by the expression:
yi= (1=x)y+i(Q+ & i(9=id% Ya)i ie(ei &); %= (1i ! =Xy

in the following.

3.1 DAD: multiplier and employment dynamics

The Disequilibrium AD or DAD part of the model is given by:

! — . — .
y = i y@i Jy+ Cyi W@+ & y=Y=K with (11)
_ ! — I - . ! I
Yo = 0 y@i )+ Cyi AT D=1 y@i )@ 0 )i yai v
We assumethat , > y, holdsin all of the following and thus get that the signof 1j iis

decisiwe for the sign of yy, which is negative if the propensity to investinto capital stock
growth from the obtained pro t rate is lessthan oneat the steady state.

This law of motion is obtained from
Y _y¢
v oy

F =0+ Rz iy(Li )i )i idei &)+ a

|
1)+ &; C=!Ld:';Y (sw=0;s.=1) and

We furthermore have:

ly
xl e

via xed proportions in production

w

which represems a static (technological) relationship betweenthe ratio of capital stock
utilization y = Y=K and the ratio of workforce utilization u,, within rms.

Finally:

e= " a(y=(X)i (&) i (i 'oei i(de; & >0 (12)

givesagainthe law of motion for the employmert policy of rms.

The reduced-formdynamic IS-relationship is depending on income distribution (due to
the assumedsavings behavior) and on the investmen decisionof rms in a speci ¢ way,
translated into the time rate of change of the output-capital ratio by meansof the ad-
justment speedin the dynamic multiplier processthat is driving the goods market. The
utilization ratio of the employed labor forceis a linear function of the ratio betweenthe
utilization ratio of the capital stock y; and the utilization rate of the labor force e on the

11



external labor with a multiplier that is given by the product of the reciprocal values of
both labor productivity and the full employment labor-capital ratio (this expressionhas
to be inserted into the laws of motion in various placesin order to get an autonomous
systemof four di®eretnial equationsdescribingthe ewolution of the consideredmacroecon-
omy). The expressionu,, can be altered by rms through changesin labor productivity

(technical change), by manipulating labor supply or the external employment rate or {

politically { by enforcedchangesin incomedistribution that leadto appropriate changes
of Keynesianaggregatedemand.

3.2 DAS: real wage dynamic and capital accumulation

The Disequilibrium AS or brie°’y DAS part of the model is given by:#

= = (@i ) welei &+ wuluwi t(€)i Li -w) pylyi 9

i o) |n(!!—0)+(1i ) ln(!!—o)]; by = =Y (13)

Ci K=iid¥% %) +idei &)=ii(9 (14)

f

if it is assumedthat labor force growth is governedby n = [t = & which is an assumption
of at leastthe sameideal type asthe assumptionof constart labor force growth.

The law of motion for the real wagedependson a variety of demandpressureitems, since
all cost-pressurgerms (relating to the - -coexcients can be reducedto their underlying
demandpressureterms whenthe two linear equationsof nominal wageand price dynamics
are solved for the two unknownswW; ¥%; Wi Y&, from which™ = W p; ! = w=pcanthen
be obtained. Of course,demandpressureterms on the labor market in°uence real wages
in a positive fashion and those on the goods market in a negative way. The Blanchard
and Katz real wageerror correctionterms in the WPC and PPC both act on real wages
in a negative fashionas suggestedoy the label that is usedfor their working.

We assumen a later stability analysisfor the law of motion of real wagesthat the insider
term ,u(uy i tw(€)) is of a sizethat doesnot alter the positive dependenceof real wage
growth on the rate of employment e and its negative dependenceon the ratio of capacity
utilization y: Depending on the choice of parametervaluesit may howewer easily happen
that the term u,, = %% overthrows the negative in°uence of y on the growth rate of real
wages,in which casethe dynamics of real wagesis completely dominated by the labor
market in- and outside of rms and thus completely labor-market led. Sinceu,, depends
negatively on the rate of employmen e it may furthermore also happen that an overall

negative dependenceof I on the rate of employmert is established.The movemert of real

4, = 1:(1| 'W'p):
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wagesis thus subject to a variety of in°uenceswhich may imply that it is not moving in
a clearor evenin a strictly procyclical fashion.

4 4D steady state con guration and reduced-form
3D dynamics

In this sectionwe will calculatethe steadystate of the dynamics(12) { (14),. This system
is an autonomousone, oncethe de nitions of u,, and Y2have beeninserted into it. As
steady state solutions we then get:

4.1 Steady state solution of the 4D dynamics

From the conditionsy = 0;f'= j i(9 = O we getasour Tst steadystate result that there
must hold for the rate of prot %

Ya = Yo(lij 'o=X)=4&; i€ (15)

capitalists get what they spend in the steady state. Note that the valuesof y,;! , are
restricted by this steady state condition, but remain to be determined still.

Next we nd, by way of i.{® = i(§ = O; that there holds for the steady state rate of
employment on the external labor market:

& = & 6 & in general, (16)

This statesthat the steady state rate of employmert (not at all to be interpreted as an
in°ation oriented NAIRU rate of employmert)®) is solely determined by the investmert
behavior of rms, i.e., by the benchmark level they set for this rate, beyond which rms
believethat the sacial structure of accunulation (workforceparticipation in rms' decision
making and the like) will changesigni cantly to their disadvantage.

As an intermediate step we furthermore get for the value of (y=I), by way of the condition:
tr (&) = (y=1)o=(Xe&,); I.e., the steadystate value (y=I), = t (&,)Xe,
and from this for the utilization ratio of the workforce of rms in the steady state
Uwo = t (&); i€

the steadystate utilization rate of the labor forceis determinedby the bendimark rate in
the employmernt policy of rms which in turn dependson the external rate of employment

Sseealso the concluding section of the paper.
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that rms desirein order to keep workforce relationships within rms under suzcient
cortrol.

Making use of the condition "(§ = 0 in the reducedform expressionfor real wage dy-
namicsthen gives(- , < 1):

(Li ~p) we(€i &+ wulth(&)i thw(eo))
1i - w)_py

Yo= ¥+ 6y (17)

(18)

sincethe Blanchard / Katz error correctionterms are zeroin the steadystate (by assump-
tion). We assumethat the adjustmert parametersin the numerator of this expressionare
suzciently small sudh that { in the casewheree,j &or u,, i tiw(e) becomenegative
{ the steady state output capital ratio y, stays positive. We note also that increasing
labor market °exibilit y in whatever respect may in this approad have positive or nega-
tive e®ecton steady state capacity utilization y, = (Y=K), dependingon the bendimark
choicesof both workersand rms. We note howewer also that the model is 'ill-de ned'
(indeterminate) in the casewhereprice in°ation doesnot dependon the demandpressure
in the market for goods.

Commoninside and outside employment bendimark levels of rms and workers give rise
to yo = ¥ (alsofor L,y = 0) and to speci ¢ deviations from this simple bencimark case
otherwise. We note howewer in addition that there neednot exist any pressurearound the
balancedgrowth path (and evenlessfar away from it) that tendsto harmonizethe various
bendimarks on the labor and the goods market with ead other. Instead, the departure
of steady state valuesfrom their correspnding bendimark values,in the wageand price
Phillips curvesin particular, simply meansthat the steady state inherits some of the
problemsthat govern the courseof the econony in generalsud asupward or downward
pressureon wageand price in°ation that is neutralized through opposite deviations from
the bendmark levels.

On the basisof the steady state value for the output capital ratio y, we nally get:

o (Li &a=yo)x (19)

lo = Yo=(y=l)o (20)

where! , is the value usedin the dynamic error correction medanism (and the corre-
sponding ¥z in the investmen equation of rms) asthe relevant bencdhmark values.

All steady state valuesare positive aslong asthis holds for the parameter&: Hereit must
howewer alsobe assumedhat & < y, holdstrue. If this parameteris increasedthe steady
rate of pro t increaseswhile the steady state value of the real wagedeclines(since output
per unit of capital remainsconstart in sud a case). There are no further changesimplied
by such an increasein trend investmen, up to the fact that capitalist rms here always
exactly get what they spend. Note furthermore that the steady state value of y depends
on various adjustmert speedsin the wage-pricemodule and is in particular not de ned
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if ,y becomeszero (unlessequalto ¥). This problem on the real side of the considered
dynamicswill disappear, when nominal adjustment problemsand a Taylor interest rate
policy rule are taken into accourt in a later sectionof the paper.

If { by cortrast { the employmert rate target of rms is decreasedbecausethey want
to exercisefurther pressureon the behavior of their workforce) we have that the steady
state rate of employmert onthe external labor market is fully adjusting to this newtarget
of rms implying in addition a fall in the steady state valuesof y,;! ,; while the steady
rate of prot doesnot changein suc a case. We thus primarily getin sud a situation
a lower steady state employment rate, a lower steady rate of capacity utilization and a
lower steady state shareof wagesin national income.

4.2 Reduced-form 3D dynamics

We now assumefor the following stability analysisthat evenn := K holds (for analytical
simplicity) and have of coursethe samesteady state solution asbefore(with | now frozen
{ by assumption{ at its predeterminedsteady state value |, at all points in time). The
implication of this assumptionis a modi ed law of motion for the employmert rate which
now integratesthe capital accunulation relationship (asrepreseted by the law of motion
for full employment labor intensity ratio | = L=K) into the law of motion for e: The
implied DAS- DAD dynamicsnow are:

o= fme) =i A0yt (i igr e @)
e = gyiel)= w(yi w@i w0 loei i(9e (22)
P = hy;el); hy<0 he>0; h <0, seeeq.(13) (23)

with i(§ = 4% Y2) i ie(ei &); Y%= (1i !=x)y: Note againthat we have assumed
in the third law of motion, see(13), that real wagegrowth dependspositively on the rate

of employmert e;i.e., we take on a Goodwin (1967) perspective in this matter. Howewer,

the in°uencesof changing capacity utilization y are hereseparatedirom employment rate

changesand act negatively on real wage growth, dominating the positive e®ecton this

growth rate that is causedby the accompalying parallel e®ecton workforce utilization

ratios. Note also that the rst equation allows for two cases(and a borderline case),
namely

Casel: fy <0 fe<O; f, >0 or Case2: fy>0, fe<O f, <0
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respectively. This is implied by the following partial derivatives
|
yw=oli 2) w=i c%: c=i y(@i i yin= Cyi Vini

We thus have that a partially stable integrated multiplier process(i, suxciently small)
is necessarilycoupled with a wage-ledregimein the aggregatedemandfunction and an
unstable multiplier processwith a pro t-led regimein the aggregatedemand function.
Thesetwo caseghereby giveriseto two typical stability scenariosn our model of Kaledki-
Goodwin-Rose (KGR) accunulation and employment dynamics. The critical condition
that separatesthesetwo casesfrom ead other is given by: if,= = yi Yo) > 1 or
vy = Yolu(ii 1) asfar as steady state stability analysisis concerned. Note that the
steadystate of the reduced3D dynamicsis the sameasthe onecalculatedfor the originally
4D dynamics(if their steady state value |, is insertedinto the 3D case).

On the basisof the assumedabor and goods market dominancein the third law of motion
we indeed get for the sign structure in the Jacobianof the dynamicsat the steady state
(under the not very restrictive assumption  j Yy, > 0 suxciently large):

o 1 o 1
i
J=@s § §8A or @g § § A:
i i i+

We assumefor the time being that the entry J,s is positive, i.e., that ¢ is chosen
suzxciently small.

In the rst casewe then get instability in particular if the dynamic multiplier process
works with suzcient speed (, suxciently large in the ertry Ji;) and thus obtain a
Kaldor (1940) situation with respect to the seart for bounding medanisms(in a pro t-
led ervironment). In the other case,we have a wage-ledsituation in the goods market
(y. > 0) and thus get instability in the assumedcaseof a labor-market led real wage
dynamics if this feedba& structure becomessuzciently dominart (in the destabilizing
interaction resulting from the entries J;3;J3; in the JacobianJ). In betweenthesetwo
situations are of coursealso parameter domainswith local stability characteristics. The
overall conclusionhowewer is that certain bounding medanisms (like downward money
wagerigidity) have to be addedin generalin order to keepthe dynamicsan economically
viable one.

Summing up we have on this level of generality a model type where trend investmert
and target employment of rms basically determinethe long-run outcomeand wherethe
dynamics around the implied steady state positions is driven in an unstable or stable
fashion by a Keynesiandynamic multiplier processthat dependson incomedistribution
and by an advancedtype of wage-pricespiral and the resulting real wage dynamics, with
insider and outsider e®ectsand an employmert recruitment policy of rms in addition
(that links inside employmert rates with outside employmert rates).
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5 Feedback structures of KMGS and KGR dynamics.
A Dbrief comparison

In this section we brie°y comparethe model of this paper with the related K(eynes)
M(etzler) G(oodwin) S(teindl) model introducedand investigatedin Asada, Flaschel and
Skott (2006). The purposeof this sectionis to shav how thesetwo related modelscompare
and di®erin their feedba& channelsand what feedba& channelsof a Kaleckian approac
to accunulation dynamicsare still missingin the KGR model of the presen paper.

5.1 Feedback channels in KMGS growth

The original KMG model, seeChiarella and Flasdel (2000) and Chiarella, Flaschel and
Franke (2005)for its derivation and detailed investigation, cortained four important feed-
badk chains, the interestrate channel(Keynes-vs. Mundell-e®ects)the real wagechannel
(normal vs. adverseRosee®ects)and the Metzlerian invertory dynamics (which is of a
multiplier-acceleratortype). The KMGS model of Asada, Flaschel and Skott (2006){ like
the prese model { excludestwo of thesefeedba& chains (Keynes-and Mundell-e®ects),
but introducestwo new feedba& chains: a dynamic Harrodian acceleratormedanismin
‘xed capital formation and a Kaleci-Steindl resene army medanism. Thesefeedba&
chainsinteract with ead other in the full 5D dynamicsof the KMGS model and di®eren
feedba& medianismscan becomedominarn, depending on the parametersof the model.

1. The Keynesand Mundell e®ects Neither the stabilizing Keynese®ectnor the desta-
bilizing Mundell e®ectis presen in the KMGS model. The reasonis simple: we have
excludedthere any in°uence of the real rate of interest on investmert and consumption
(and also wealth e®ectson consumption are ignored). Thus, although price in°ation
appearsin the real wagedynamics, it doesnot a®ectaggregatedemand.

2. A Metzler type invertory acceleratormecanism The Metzlerianinventory adjustmert
processde nes two laws of motion, one for salesexpectations and one for invertory
changes.The crucial parametersin theseadjustmert equationsare the adjustmert speeds
of salesexpectations and of intended invertory changes,respectively, wherethe rst one
tendsto be stabilizing and secondone destabilizing.

3. A Harrod type investmen acceleratormedanism This medanism works in Asada,
Flasdhel and Skott (2006) through parametersin the investmen equations. Increased
capacity utilization leadsto higherinvestmen (both directly and via the gradual changes
in the trend of capital accurrulation), thereby leadingto an increasein aggregatedemand.
As a result, salesexpectationsincreaseand producea further rise in output and capacity
utilization. Hence,a dynamic Harrodian multiplier-accelerator processhereinteracts with
distribution e®ectsand the Metzlerian invertory adjustmert process. Trend investmen
can be seenas represeting an investmern climate { like the in°ation climate { or as
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slowly ewlving "animal spirits’, and it may be reasonablego assumethat the direct e®ect
on current investmen is strongerthan the indirect e®ecton trend investmen.

4. A Goodwin/Rose type resene army medanism There are additional feedba& chan-
nels of Goodwin-Rosetype. The speci cation of aggregatedemandin KMGS implied
that the short-term e®ectof real wageson goods demandis positive (via workers' con-
sumption). Hence,real wageswill be further stabilizing if price °exibilit y with respect
to demandpressureon the market for goods is suzciently high and wage °exibilit y with
respect to demandpressureon the market for labor is suzciently low (the delayed nega-
tive e®ectof real wageson investmen behavior will of coursejust establishthe opposite
conclusions).

5. A Kaleci/Steindl type resene army medanism (the con®ict about full

employment and its consequences

This con’ict is represeted in the presen paper by the parameteri.: We hereassume as
in Flaschel and Skott (2006), Asada, Flaschel and Skott (2006), that “bossedislike full
employmert'. Increasesn the rate employmert e thus exert a downward pressurein the
investmen demandfunction, leadingto reducedeconomicactivity and providing a ched
to further increasesn the rate of employmert.

The feedbak channels2-5 are summarizedin Table 2.

Metzlerian Accelerator Mechanism:  ye 7] y7] y?7] ye
Harrodian Accelerator Mechanism:  u 7] gﬂ u

Goodwin/R ose ReserveArmy Mechanism: ! " %' " u;eJ?j:i I

P W NP

Kalecki/Steind | ReserveArmy Mechanism: e’ elﬂ LL7T e

Table 2: The Feedback Structure of the KMGS model (u capacity utilization)

The full interaction of thesefeedba& chains determinesthe stability of the interior steady
state position of the considerednodel. Basedon our partial analysisof the feedba& chan-

nels, we expectedand have con rmed in Asada, Flaschel and Skott (2006)that wage°ex-

ibilit y, fast invertory adjustmert and fast investmen trend adjustmert are destabilizing,
while price °exibilit y is stabilizing (if the correspnding Rosee®ectis tamed by assuming
appropriate investmer behavior). Manipulating the stabilizing parametersappropriately

may thus help to create local stability or allow at leastto ensurethe boundednessand

economicviability of the trajectoriesin the caseof local instability.
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5.2 The feedback structure of the KGR model of capital accu-
mulation and employment dynamics

Comparing the feedba& chains of the KGR model of this paper to the feedba& channels
just discussedrst of all shavs that Keynesand Mundell e®ectsare ignored here too,
sincethere is not yet a real rate of interest e®ectin aggregategoods demand (and since
monetary policy, be it money supply oriented or interest rate oriented, is not yet an issue
here).

Furthermore we usein KGR growth only a dynamic multiplier story (to describe Key-
nesian goods market quantity adjustmert process)in place of a (possibly accelerating)
Metzlerian invertory and salesexpectationsadjustmert process.Neverthelesswve canhave
unstableadjustment processe# the multiplier processoo, if we assumethat the propen-
sity to spend in aggregatedemandis larger than one. Besidesno Metzlerian accelerator
medanism we also do not yet allow for Harrodian xed capital investmen accelerator
processes.

As in the KMGS approad we have two resene army medanismspresert in our KGR
variant of this approad that are related of the work of Goodwin (1967) and Kaledi
(1943) and that interact with Rose(1967) type real wagefeedbag&s:

Ly

y\.
Xloeﬂ e7i

V7 YTy T s
In this feedba& channel, we have in addition (via our formulation of Okun's Law) a
direct e®ectof real wageson the rate of employment and alsoa negative e®ectof the rate
of employmert onto its rate of change(via the workforce utilization target of rms) and
“nally of coursethe in°uence of the assumedabor supply reactionto capital stock growth.
Furthermore there are opposing in°uencesof economicactivity y on the growth rate of
real wages,via the goods market and price in°ation dynamicsand via the utilization ratio
of the workforce within rms and money wagein®ation dynamics. Finally there is also
the ambiguouse®ectof changesof the rate of employment on the real wage,directly and
positive through the external labor market and indirectly and partially negative through
changesin workforce utilization within rms.

The Goodwin resene army medanism is working in this Keynesianaggregatedemand
ervironmert if increasein real wagesand decreasesn pro tabilit y decreaseaggregate
demand (if this demandis pro t-led) and if this decreaseghe rate of employment via
decreasesn capital stock utilization, thereby providing a ched to further real wagein-
creases. Yet, the Goodwin resere army medanism was initially a purely supply side
phenomenonand is not easily identi ed in a Keynesiangoods demand ervironment as
we will seelater on. Furthermore, the alternative resene army medanism, the one of
Kaledki (1943), works independerily of the shavn real wage feedba& channel, sinceit
postulatesthat increasesn the rate of employment directly decreasehe growth rate of
the capital stock which decreasesaggregatedemand,output and thereby providesa chedk
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to further increasesn the rate of employment. While the real wagechannelmay give rise
to a variety of (un-)stable feedba& situations, the Kaleckian medanism should by and
large cortribute to the stability of the consideredsteady state (though it may undermine
this stability to a certain degreeif labor supply is capital stock growth driven).

In closingthis discussionwe brie°y stressagain the importance of the assumedOkun-
type two stagelinks from the goods market to the labor market which translate capital
utilization ratio into labor forceutilization ratios and changesn the rate of employmert on
the external labor market. Taking all thesefeedba& medanismsinto account we intend
to make use of them in the numerical section sud that an assumedlocally explosive
adjustmert processaround the balancedgrowth path is turned into economicallyviable
(bounded) dynamics through appropriate nonlinearities in the adjustment functions of
the model. First of all we howewer considera situation where under strong assumptions
indeed a locally asymptotically stable and thus an attracting steady state can be shavn
to exist.

In the preceding section we have in addition investigated minor further destabilizing
feedba& chains causedby our assumptionson labor force growth that are however not
of certral importance in the presen paper, since they are easily modi ed by way of
other assumptionson this rate of growth. Newerthelessthesefeedba& chains suggesthat
recruitment policiesof rms (acting on the participation rate of the domesticlabor force
or on foreign labor markets) may indeedcortribute to economicinstability when coupled
with certain further reaction patterns of the model.

5.3 A feedback-suggested local stabilit y scenario

We now investigatethe interaction of the feedba& structures consideredn the preceding
subsectionon the basisof the following additional assumption(besidesthe onesalready
made for real wage dynamics: 'y < O;'e > 0 and for the dynamic multiplier process
Yy < 0( y > Yo) which implied y, > 0).

Assumptions:

1. We rst assumethat o,; o are large enoughto dominate the signs of the partial
derivativesin the law of motion for the employment rate e:

2. Furthermore, we assumethe parameter  to be large enough(and i, < 1) sud that
the signof b= a;( y)ax( y) i as( y) in the Routh Hurwitz conditions is determined by
a1(" y)az( y), which is a quadratic function of , while the determinart is only linear in
~y. The econony is wageled in sud a situation and the dynamic multiplier stable from
the perspective of the involved partial derivatives.
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3. Finally, we assumethat the parameters ., wu. are small enoughand thus not deci-
sive for the sign of the determinart of the systemat the steady state (the Rosefeedbak
channel J;13J,1J3, for this wageled econony is assumedas being sutciently weak).

This in particular meansthat the in°uence of the j i(§ term in the equation for the
adjustment of the employmen rate, describingthe e®ectof the recruitment policy of
‘rms in their seart for additional labor force supply, is not so strong that the direct
e®ectf increasedcapacily utilization, increasedexternal employment and an increasing
real wageare overthrown.

For the consideredJacobianthis in sum gives:

0 1 0 1
Ji1 Ji2 Jis [T
J=@Jy Jp InA=@+ ; ;| A:
Ja1 Jz Js3 i 8

In this Jacobian we have in the rst row the negative multiplier e®ectJ;; < 0, the
Kaleckian resene army e®ectJ;, < 0; and the positive e®ectof a wage-ledeconony
Ji13 > 0: In the secondrow we have the assumeddominanceof the _gs and a negative
e®ectof real wageson (recruited) labor force growth, represeted by J,s.

Indeed, under the assumedconditions, we can easily derive the validity of the Routh-
Hurwitz conditions (a;; a; as; b > 0). We obviously have a; > 0 for the diagonal terms
in J: With respectto a, only the term J,3J3, can createinstability problems. This term
has however beenassumedo be neglectable. This sameassumption(on J,3) alsoallows
to ignore a destabilizing e®ectin the determinart of J:

We thusin sum get that the parameters ;s and ~as; i+, can be crucial for macroeco-
nomic stability (with the former to be chosensuzciently large and the latter suxciently

small. Yet, the opposite situation may only be one among many other where no local
stability result may hold. It is thereforenot unlikely that the steady state may be locally
repelling and that the forcesthat can make sud an econony a viable one must there-
fore be found in certain behavioral nonlinearitiesthat limit the dynamicsto economically
meaningfuldomainswhen it departstoo much from its steady state position.

Remark : The stability result just achievedwill getlostin situations whereinsidersdomi-
nate the ewlution of the real wage(both with respectto the rate of employment e and the
rate of capacity utilization y), in particular if Blanchard and Katz error correctionis weak,
sincean increasingparameter ,, will imply a negative value for the a, Routh-Hurwitz
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polynomial parameter (if chosensuzciently large). Insiders may therefore destabilize
situation of economicprosperity if they last suzciently long.

5.4 Consensus-driv en economies: Attraction towards accepted
steady state positions

The Kaleckian resene army medanism (like the Goodwinian one) may not be optimal
for the stable ewlution of modern market economiespoth from the economicand the
sccial point of view. Both medanism correct results that are unwanted by rms and
their ownersthrough massunemployment (and supporting economicpolicy) with all its
consequencefor the economicand sccial ewlution of the consideredscociety. We thus
now introducesomefurther assumptionson the parametersof the model that characterize
our model econony that imply its stable ewlution around an steady state path that is
satisfactory both from the workers' and the rms' point of view.

Speci cally, we assumehat demandpressuren the labor market (both insideand outside
of the rm) doesnot in°uence the rate of wagein©®ation very much, i.e., the wagelevel is
a fairly stable magnitude. Furthermore, the Kalecian resene army medanismis absert
from the model (i = 0). Moreover, the bendimark valuesfor demand pressuresand the
employmert policy of rms are all given magnitudes, consisten with ead other and all
suzciently high to not imply labor market segmetation and signi cant disquali cation
of unemployed workers (this can be coupledwith °exible hiring and ring policiesthen,
i.e., the parameter ¢, may be chosenaslarge). Finally, but not really necessarywe may
assume- ;- , = 0; i.e., cost-pressureon the market for labor aswell asfor goods is only
relevant if it becomespermanen in nature.

Theseconditions imply as Jacobianmatrix around sud a 'satisfactory' steady state:

1 0 1
Ji1 J1o Ji3 i 0 +
J=@Jy 3y InA=@+ ; §A:
Ja1 Jz Jaz3 i 0 j

It is easyto show for this caseof a wage-ledeconony that all Routh-Hurwitz conditions
arevalid in this situation, i.e., the steadystate of the econony is not only sutciently good
in nature, but alsoattracting. We thus have another caseherewherenow a °exible labor
market, a balancedworkforce participation within rms and a balancedchoice of working
hours per week may be in harmorny with ead other and may work satisfactorily well
in an ervironmert that is closeto balancedgrowth. Sud consensus-drign economies
can be usefully comparedwith economiesthat are equally °exible in their adjustmert
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medanisms,but subject to signi cant resene army °uctuations aswell aswith economies
wherea variety of rigidities are working in addition.®

6 Local instabilit y and global boundedness

We cortinue to investigatethe 3D dynamicsin the state variablesy;e;! :

y o= e =i A0 y+ (i i+
e = gy;e!)= _eu(%i (€€ i (! i !'oei i(9e;
P = h(y;e;!); hy<0 he>0; h <0 seeeq.(13)

wherei(§ = i {¥4 )i ie(€i &); Y= (1j ! =X)y in orderto turn now to the analysisof
partial situations (in phasesof prosperity or stagnation, respectively) wherelocal steady
state instability is soconer or alter tamed by certain turning points during the ewlution of
suc boom or busts. We rst considerreasonghat leadto the instability of the balanced
growth path of the investigated econony, before we study factors which may lead to
turning points in these phaseswhen the econony departs too much from the balanced
growth path scenario.

6.1 Con®ict-driv en economies: Repelling steady state con gu-
rations

We here again considerthe regime of a stable multiplier process,i.e., also of a wage-led
econony, the empirically morerelevant oneand now indeedconsidersud aregimecloseto
the steadystate of the dynamics. We assumethat the Kaledkian resene army medanism
is not working closeto the steady state (i = 0), that the parameter ¢ in Okun's law
is small closeto balancedgrowth and that Blanchard and Katz error correction is weak
around the steady state ( s = O; , = 0). Furthermore, insider e®ectsare assumedto
represen the dominart factor (dominating the yj e®ect)in the real wage dynamicsand
outsider e®ectsdominate with respect to e in the money wage dynamics. The matrix of
partial derivativesJ of system(24){(24) is thereforethen characterizedby

0 1 0 1
Jin J12 Ji3 i 0 +
J=@Jy 3y InA=@+ | + A:
Ja1 Jz Ja3 + + 0

6We add to this considerationthat the investmert function when estimated for the US-econony shows
a signi cant negative in°uence of the rate of employment on the rate of capital accunulation | =K which
indicates that this econony may not be of the type just considered(at least partially).
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By and large the Rosereal wagechannelis thus the destabilizing force in the considered
situation, augmened by a secondarydestabilizing e®ectcausedby the recruitment of
labor supply accordingto the growth rate of the capital stock. These e®ectsmake the
determinart of J unambiguously positive and thus imply local instability around the
steady state by meansof the Routh-Hurwitz conditions.

By cortrast, a pro t-led econony would have a negative determinart in the considered
situation, but would in turn be unstable if the parameter  is chosensuzxciently large
(giving rise to a positive trace thereby) or if the | y e®ectis suxciently weak or even
negative (due to a larger parameter p,); sincethe minors of order two of the Jacobian
J then becomeall negative. This latter e®ectis again a destabilizing Roseor real wage
e®ect,now situated in a pro t-led ernvironmert.

Inspecting the assumptionsmade above from a broader perspective, the objective to
establish divergent dynamics around the steady state is likely met for the considered
KGR econony, i.e., that there will be repelling forcesaround its balancegrowth path in
general(due to a variety of reasondike dominant insider behavior and more).

6.2 Kalecki-t ype upp er turning points

In a situation of strong, but later on wealkening economicgrowth (asit wasgiven in the
1950's,1960'sand the early 1970's) we expect that the following sign structure in the
consideredJacobiand is the relevant one (and assumei., - 1 in particular).

1 0 1
Ji1 Ji2 Jis i it
J=@Jy 3y InA=@+ ; ; A:
Ja1 Ja2 Js33 it

We thus considerherethe stabilizing role of the Kalecian resene army medanism (via
J12Jd21 in particular), a stabilizing interaction between real wagesand the rate of em-
ploymert (via J,3Jsz, in particular), a stabilizing feedba& establishedvia the dynamics
of capacity utilization and wage-ledgoods demand (via Ji3Js; in particular) and only
stabilizing eigen-feedbdcs along the diagonal of the matrix J:

We again have a wage-ledgoods market dynamics, the dominanceof the . termsin the
employment dynamicsand the dominanceof the goods market with respectto utilization

ratios and of the labor market with respect to employment rates as far as real wage
dynamicsare concerned.We then have a negative trace and only positive minors of order
two for the matrix J: The only problematic term in the determinart of J is then given
by the term J;3J,1J3, represeting again a destabilizing real wage channel within the
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considereddynamics. The other v e products composing the determinart of J are all
negative which suggeststhat the determinart is negative if this real wage channel does
not work with extraordinary strength. A value of the parameter ., chosensuzxciently
low (i.e., a recruitment policy of the rms that is suzciently sluggishin the considered
situation) may for examplegeneratesud a situation. For the Routh-Hurwitz condition

a1 az= (j trd)(JL+ Jo+ J3) + detd

we nally get that the only problematic term in this expressionis given by Ji2J23J31;

since J13J,1J3, is positive and since all other terms in the determinart are cortained

in the expressionghat form a;a,: Again it is very likely that this problematic term is

dominated by the many expressionghat form the remainderof a;a,: This is for example
the casewhenthe Kaledkian resene army medanismis working sluggishly (i small, i.e.,

it is only working whenhigh employment ratesarebecomingpersistert). Onemay assume
herethat this is coupledwith a weak real wage e®ecton the recruitment policy of rms

and alsoa weakertry Js; in the dynamicsof real wages.

If these conditions becomeestablishedthe Routh-Hurwitz conditions would imply local
stability of the steady state. Yet we assumetheseconditions to prevail in a boom phase
far o®the steady state in which casewe can only speculate (and test this speculation
numerically) that this cortributes to global stability by implying an upper turning point

for the consideredphaseof the long cycle in income distribution and factor utilization

ratios.

Of coursethere may comesupply sidebottlenedks in existencen addition in the considered
situation, given by the conditionse - 1;y - yP that may help to enforceupper turning

points if theseboundsto the employmert rate and the ratios of capacity utilization are
reated. Furthermore t; (€) may becomesteepat or closeto the ceiling of absolute full

employment e= 1.

6.3 Goodwin-t ype upp er turning points?

In the original Goodwin (1967) growth cycle model one considersa Classicalpro t-led

econony where aggregateKeynesiangoods demand does not yet play a role and where
therefore the term pro t-led simply meansthat reducedprot slow down capital stock
growth and the growth rate of the econony (and vice versa). This leadsto increasing
unemployment which sooner or later correctsincomedistribution againin favor of higher
pro tabilit y. The turning points in the classicalgrowth cycle model are thereforesolelya
consequencef changingincomedistribution, while production is always at full capacity.

This is di®eren in the modeltype consideredn this paper, sincepro t-led heremeansthat
the investmert parameteris,is solarge (measuredrelativeto the adjustmert speed ) that
at oneand the sametime we have that real wageincreasesact negatively on (Keynesian)
aggregategoods demandand that the dynamic multiplier process consideredn isolation
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{ is unstable, due to the strongin°uence of incomey on aggregategoods demand. Pro t-
led economiesrethereforein this caseplaguedby partial multiplier instability which may
be so strong that the trace of the Jacobian becomespositive in which casethis partial
instability dominatesthe overall outcome.

In the pro t-led econony we have the following sign distribution in the JacobianJ in the
caseof a booming econony (for which we assumethat insider-outsider e®ectsare suc
that real wage growth dependsboth positively on the utilization ratio of the workforce
within rms aswell ason the employmert rate characterizingthe external labor market.’

1 0 1
Ji1 Ji2 Jis + o0
J:@le NP, 323A:@+ i i A
Ja1 Jz2 Jas + o+

Manipulating (reducing appropriately) the speedof adjustmert —, characterizingthe dy-
namic multiplier process(and the rst row of the above matrix J) onecanthen rst of all
achieve that the trace of J becomesegative. In the sameway one can also ensurethat
the principle minors of order two are all positive. Concerningthe determinart of J we
alsoget in this way (since Ji4;J13 are thereby reducedsimultaneously) that the expres-
sionj Ji2(J21J33i Jo3Jz1) becomeghe dominant term in detJ: Yet, this remaining term
has corntradicting signsin its two product expressiongthe rst oneis negative and thus
supportive, while the secondone is positive and thus dangerousfor economicstability).
Manipulating the speedterm  is thus not suxcient for stability and the creation of
eigervalueswith only negative real parts.

There is nally againthe Routh-Hurwitz condition j traceJ(J; + j, + j3) + detJ to be
considered.Hereonly the terms J1,J,3J31 + J13J21J32) In detJ cancreateproblems,since
all other onescancelagainst someof the all positive terms in the j traceJ(J; + jo + J3)
expression. And with respect to theseremaining terms only the secondone is negative
and thus problematic for stability. The two terms J;5J53J31); J13J21J32 must therefore
be made small relative to their respective courterparts in order to ensurethe stability
of the presenly considereddynamics beyond which what can be aciieved by lowering
the adjustmernt speedof the dynamic multiplier appropriately in the rangeof a pro t-led

regime.

Closer inspection howewer again revealsthat the size of J;3 can again be manipulated
via an appropriate reduction of the speed parameter , sud that the remaining terms
in j trace J(J; + j2 + j3) will dominate the secondof the above problematic terms.
Moreover, choosing the parameter ., in an appropriate range, may eliminate the nal

"We also assumeagain that the ~.-terms are the dominant onesin our formulation of the dynamics
of the employmernt rate.
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problem for stability and thus turn all real parts of eigervaluesof the JacobianJ into
negative magnitudes.

We stresshowever onceagain that the Jacobianhasonly beenevaluated properly at the
steadystate and that this thereforeonly provesthe local asymptotic stability of this steady
state position. Yet, numerical experiencewith grownth models of this type suggeststhat
such results apply alsofar o®the steady state position and thus at least give rise to the
hope that onecan enforceturning points in economicactivity (in a period of accelerating
growth) by assumingthe above parameter restrictions to hold suzciently far above the
steady state position.

Overall howewer our nding is that Keynesianpro t-led regimesmay be plaguedby multi-
plier instability to an extert that doesnot bring about trajectoriesthat are boundedfrom
above. Policy action { of the type descriked in Kaledi (1943), but also monetary pol-
icy { may therefore be neededto enforceupper turning points in sud periods of strong
economicgrowth and the signi cant changesin the capital-labor relationship that are
implied thereby.

6.4 Rose-type lower turning points

In situations of a depressedeconony we may by cortrast nd that the following sign
structure in the JacobianJ may apply.

1 0 1
Jiz J12 Ji3 i 0 +
J=@Jy I InA=Q@+ ; + A;
Ja1 Jzz Jaz3 i 0 O

The Kaledian resene army medanismis surelyabser in sud a situation (i = 0) asmay
be the Blanchard and Katz error correction terms. Furthermore, the dependenceof real
wageson the rate of employmert e may then be weak, sincethe ~ s are then suzciently
small. In sud a situation we immediately get that the coexcients a;; ay;az;a;a, | as in
the Routh-Hurwitz conditions are all positive. The basic stabilizing medanism is then
a normal real wage or Rosee®ectwhich stimulates the econony if real wagesbegin to
increasedue to falling price levels.

The consideredsituation would againimply local asymptotic stability around the steady
state, but is heretaken onceagainasan indication that there aretendenciedor arecovery
in the considereddepressedstate of the econony which give rise to a lower turning point

in economicactivity. This tentativ e result must of coursebe chedked by numerical simu-

lations of the model that basedon behavioral nonlinearitiesthat establishthe considered
situations for lower (and upper) turning points far o®the steady state.

27



6.5 Goodwin-t ype lower turning points?

In the pro t-led econony in its depresseghasewe assumethe following sign distribution
in the JacobianJ.®

1
Ji1 Ji2 Jis + 0
J=@Jy Iy InA=Q@+ ;| + A;
Ja1 Jz2 Ja3 + 0 O

We have assumedn this matrix that the Kaledkian resene army medanismis not working
in the downward direction (since it only characterizesthe economic{ and political {
aspects of full employment) and that the in°uence of the rate of employment on the
dynamics of the real wage can be neglectedin this state of the econony. Furthermore,
Blanchard and Katz error correctionis assumedo be suzciently weakin the depression.

Dynamic multiplier instability canthen be tamed by assumingthat  is chosensud that
the trace of J is negative and sud that the term J;3J3; dominatesthe principal minors
of order two. In the consideredsituation we moreover always have that the determinart
of J is negative and is part of the a;a, expressionsjmplying that the Routh Hurwitz
conditions can be ful Tled in this caseby an appropriately low choice of the size of the
parameter y within the pro t-led goodsdemandregime. The caseof lower turning points
is thus easierto handlein this regimethan the caseof upper turning points, though, here
too, much dependson the speedwith which rms adjust their output decisiontowards
their obsenation of aggregategoods demand.

7 Numerical examples

We have shown in the precedingsection that the steady state of the consideredKGR
dynamics may likely be an unstable one and that there are a variety of possibilities that
may newerthelesskeepthe resulting dynamics bounded during prosperity or depression
and thus economicallyviable. The actual occurrenceof sud bounding medanism may
changein time and thus be con ned to certain episalesin the ewlution of capitalistic
market economies.Moreover, monetary or scal policy may alsobe of importancein the
factual explanationsof the occurrenceof sut regimechangesin the postwar ewlution of
industrialized economiegfor examplefrom the welfarestate to Reagonomic&nd economic
and sccial deregulation), seethe next sectionin this regard. The relevanceof the model

8We assumenow that only the ~¢,-term is dominant in our formulation of the dynamics of the
employmert rate (but that the role of ¢ is neglectable).
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of this paper is thereforenot somuch given by the implication of a unique cyclical pattern
of capital accunulation and employmert dynamicsaround its steady state position, but
by its °exibilit y to explain a variety of partial scenariosin the ewlution of capitalism
after World War 11. Clearly, though this is welcomefrom an economicpoint of view, the
mathematical and numerical analysisof the dynamicsis thereby made more complicated
and unattractive as comparedto other cycle models, like the Goodwin (1967) growth
cycle dynamics, and thus lessappealing from the mathematical point of view.

In this section we brie°y considerin addition to our analytical results somenumerical
simulations of the model of this paper on its 3D reducedform level. We simplify the model
somewhatby assuming xed ratios &; b,,; ¥; & ; &; for the various bendhmark comparisons
in the wageand price PC, in the investmen function and in Okun's law and assumein
addition a situation wherethe steady state value of y is equalto ¥. We thus make usein
this section of the following parameterset® e = 0.5, w, = 0:6;- = :5;&= 0:9;t,, =
09, py = 0385, =05¥y=09 =12 =03t = 09; o = L5x =2y’ =
1i,= 1.5i.= 01,4= 0:3;& = 0:9:
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Figure 1: Damped °uctuations in Kaleckian investmentand employmentdynamics

In gure 1 we show for wageadjustmert speeds e = 0:5; e = 1the dampedoscillations
that result from these?2 adjustmert speeds.The unexpectedresult of this simulation run
is that there are indeed multiple stead state solution as the model is formulated, one

9We note with respect to this parameter setthat the parametera = ¥, may be consideredas much too
high from the empirical point of view, though it alsorepresens a prot shareof 30 percert. Yet, since
this rate also represerts the growth rate of the econony it is of courseof exceptional size. The model
therefore needsreformulation, by adding deductions from prots that drive a suzcient wedgebetween
its rate of prot and the resulting rate of growth.
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economicallymeaningful solution for the lower adjustmert speedand onethat runs into

supply bottleneds in the labor market and thus cannot remain of the form shown in

the °uctuation around the higher steady state value for e in gure 1. We thus get that

increasingwage °exibilit y with respectto demandpressureon the external labor market

may destabilizethe steady state consideredn this paper and leadto cyclical corvergence
to another interior steady state with a higher NAIRU level & on the labor market and

a lower NAIRU level ¥ on the market for goods. Sud results hold for a large range of

adjustmert speeds y on the market for goods and canalsooccur whenthe parameter .

is decreasednstead of its increaseconsideredabove. Note nally that the movemerts in

capacity utilization and the rate of employment are far from being positively correlated
due to our extendedformulation of Okun's law.

o, 1T [0,1.5] b, 1 [0,1.5]

we

b6 T [0,1.5] 6,1 [0,1.5]

Py

Figure 2: Eigenvaluediagrams for seleted speeds of adjustment.

In gure 2 we considereigervalue diagrams{ shaving the maximum real part of eigerval-
uesas function of selectedadjustmert speeds{ in order to shov wherethe steady state
becomedocally unstable (when the consideredreal part becomespositive). We can see
from this “gure that increasingthe parameters .., py IS Stabilizing the econony, while
we have to decreasahe parameter ,, in order to achieve this. The parameter ; when
increased,is not stabilizing the econony, in cortrast to what one would have expected
from the partial derivative of y with respect to y; which is negative. Our baseparameter
setis chosensud that our steadystate solution is unstable{ asis indicated by the eigen-
value diagramfor ; but leadsnewerthelessto corvergen °uctuations as gure 1 shows,
yet corvergenceo a steadystate for which the eigervalueshave not beencalculatedhere.

In gure 3 nally, we shaw further eigervalue diagrams,now for the bencdimark levelsthat
de ne NAIRU type utilization ratesin the labor and in the goods market as well as the
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bendmark value for the employmert rate in rms' investmen behavior. We obtain from
the sediagramsthat higher NAIR U levelsin the labor market are destabilizing the econ-
omy further, while a higher NAIR U level in the goods market reducesthe explosivenessof
the steady state consideredn this paper, given through the choiceof our baseparameter
set. Moreover, the result we hereobtain for increasesn the bendimark level & by which
‘rms judge whether there is pressureon them due to changingwork conditionsis in fact
stabilizing the econony (while increasesin the reaction coexcient i { not shown { is
not). We concludethat the implications of the dynamicsconsideredin this paper can be
numerousand neednot con rm what is suggestedhrough partial reasoning(concerning
isolated ertries of the Jacobianmatrix of the dynamicsat the steady state).

el [0.7.,1] o,T [0.8,1.1]

[0.7,1] e, 1 [0.8,1]

¥
-)

Figure 3: Eigenvaluediagramsfor seleted benchmarkvaluesof the model.

8 Political aspects of the Kaleckian investment and
employment cycle

In this paper we have showvn that the private sectorof a capitalist econony may generate
long cyclesin investmer in employmert with speci ¢ upper and lower turning points,
possibly depending on the speci ¢ historical period to be investigatedby this model type.
Missing sofar in the model's laws of motion was however any in°uence from monetary or
“scal policy, the rst dueto our completeneglectof interest rates and nancial markets'
dynamicsand the second sinceneither governmert expenditure not taxesor other means
of nancing this expenditure were taken into accourt so far. Yet, besidesthe purely
economicaspects of full employment and resulting investmen and employmert cycles,
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the political aspects of theseissues{ as they were brie°y and brilliantly descrited in
Kaledki (1943){ must alsobe takeninto accourn in any thorough discussionof sud cycle
medanisms.

The analysisof the dynamicsof the private sectorwe have studiedin this paper is moreover
in oneimportant respect still partial and thus not yet completeeven on this level, sinceit
doesnot investigatewhat is happeningon the nominal side of the model. We have derived
in section 3 the reduced-formreal wagedynamicsthat results from our wageprice spiral
medanism, but have not yet consideredexplicitly the underlying reducedform equations
for money wage and price level in°ation rates (from which the real wage dynamics has
beenderived). With respect to nominal price in°ation in particular, the reduced-form
expressionexplaining the forcesbehind price in°ation reads®

p= g_ = i+ [ nyi 9+ o In(t=ly)

+- p(_we(ei &+ wulUwi ()i w In(! =1y))]

In orderto allow for steadyin®ation ratesthe term following ¥% in the above formula must
be zeroin the steady state which givesfor the output capital ratio in sud a situation:

Yooi ¥ = o we(€oi &)+ wulthr (€0) i th(€o)) _ (11-.W). ° (Vo i ¥)

Py I *p
A comparisonwith the steady state value of y, however immediately reveals that this
output - capital ratio is equal to the steady state ratio only in very special cases(con-
cerning the weighs in the cost pressureterms of both wage and price in°ation), while
we will have smaller or larger values of this y comparedto y, in general(for example
Yoo = ¥+ 0:5(Yo i ¥) in the balancedcasewhere -,, = -, = 0:5). If the real part in
the econony is in the steady state, we may thus have persisterly falling in°ation rates
(p < ¥%) or rising in°ation rates (p < ¥%) in the nominal part of the econony, a process
that surely cannot go on for ewer. Political pressuremay therefore comeinto being that
may induce an adjustmernt of &;& and of t,; til deu , towards ead other, respectively
(or may fail to do so). In this casewe then get that

Yo=Y &=&; Uy = Uso
will be established,i.e., there is only one NAIRU on the external and the internal labor
market of rms and alsowith respectto the capital stock utilization ratio and thesecom-
mon bendimark levelsare - asthe model is presettly formulated and applied{ completely

determinedby the bendimark utilization and employmert ratios asthey are setby rms,
if rms cannot be forcedto alter their target levelsin this respect.

10A similar expressionappliesto the reduced-formwagelevel in°ation rate, but neednot be discussed
explicitly unlesswage policy is taken into accourt in addition to monetary and “scal policy.
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8.1 Monetary policy

We now however assumethat the monetary authority canin®uence economicactivity, via
its interestrate policy, by making investmen dependingon the actual real rate of interest
in the following way:

1=K =i(Q+a= i % Ya)i ie(ei &)i i(((ri pi o)+ 4 (24)

As interest rate policy of the certral bank we assumein addition the following classical
type of Taylor rule:

re Yot P+ &(Pi ¥) (25)
r= @&"ir) (26)

The target interest rate of the certral bank r® is here made dependent on the steady
state real rate of interest (the real rate of prot) augmened by actual in°ation bad to
a nominal rate, and is as usually dependert on the in°ation gap. With respect to this
target there is then assumedan interest rate smaothing of strength ®;: In the presen
paper we will only consideran extreme caseof sud a Taylor interest rate policy rule,
namely the limit case® = 1 of no interest rate smoothing (the other limit casebeing
an interest rate peg). In this casewe have

r = Y%+p+®&Pi Y
1=K = /%5 %3)i ie(ei &)i i, ®(Pi Y+ 4&
p = Ya+ '[_py(Yi y) + _p! In(! =!')

+- p(_we(ei &) + _wu(uw i tw(€) i W In(! =!,))]

The endresult of sud an extensionof the model towards a treatment of monetary policy
in its context isthat the function i (¢ is now extendedby athird term wherely the negative
in°uence of the employment rate on the rate of investmen is enhancedand augmered
by similar e®ectsof u,, and y on it (with the samenegative sign) and nally that the
in°ation climate ¥4 and its adaptive revision given by the law of motion

Ve = “yep(Pi 29

is now feedingbadk into the real part of the econony.

We seethat the negative in°uence of economicactivity (measuredby the employmert rate
and now alsothe utilization ratios of both labor and capital) on the rate of investmen
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is thereby made a stronger one, which possibly adds further stability to the dynamics
accordingto our discussiorof its turning points (asa substitute for the traditional Keynes-
e®ectin models of exogenougnoney supply). Furthermore, the indirect inclusion of the
in°ation climate amongthe determinarts of the rate of investmert now adds a Mundell
e®ectto the considereddynamics,but a stabilizing one, since{ dueto our formulation of
monetary policy { increasingin®ation andthusan increasingin®ationary climate exercise
a negative in°uenceoninvestmen and thuson economicactivity and thus provide a chedk
to further in°ation. Monetary policy may thus add further stability to the considered
dynamics, in particular on the nominal side of its working which is now fully integrated
into them.

More important howewer is the impact of the addedmonetary policy on the steady state
behavior of our econony.'! In order to provide a simpleillustration for this assertionwe
disregardherethe Blanchard / Katz error correctionterms in the wageand price Phillips
curves. The above law of motion for the in°ation climate and the law of motion for real
wages(24) now provide to independent equationsfor the determination of the steady
state valuesof e;y: Assumingfor the in°uence of insider e®ectn the wagein®ation rate

th (&) = ¥=(xI&); e

a consistencyrequiremert for the bendmark value of the utilization ratio of the workforce
in the steady state, gives for the steady state valuesof both e;y the valuesé; ¥ (since
Y = & cortinuesto hold true). From the e = 0-equationwe then furthermore get the
steady state value for labor intensity |,: Finally, the determination of e, through the level
& now disappearsfrom the set of steady state conditions, which now imply by meansof
i(=0:
ie(&i &)+ ir(Poi =0

This givesnow an equation for the determination of the steady state rate of in°ation in
its deviation from the target rate of the certral bank (and it alsoprovidesthe steadystate
value of the nominal rate of interesti, by %2 + ).

The addition of interest rate e®ectson investmen behavior and a speci ¢ interest rate
policy rule thus imply that steady state levels of the employment rate and the utilization
ratios of both workers and capital are now given by their NAIRU levels and no longer
by the target rate of rms for their cortrol of the sccial structure of accunulation. Fur-
thermore, this latter target & now determinesthe steady state rate of in°ation (together
with the NAIRU & and the target rate ¥ 0of the certral bank and it makesthis rate the
higherthe lessstrict the employmert target of rms in their investmen function becomes.
Lowering the NAIRU & itself can be seenin addition to imply the steady state rate of
in°ation dueto the relationship

Po=le(& i ®=ir +¥% ie;

\We expect the steady state to be locally unique, sinceits de ning 5 equationsshouldimply a Jacobian
with non-zerodeterminant, but cannot say anything on global uniquenessfor the momert.
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the model exhibits a long run Phillips curve that is negatively sloped (and which allows
for zerosteady state in°ation if & = & + i, ¥#i, holdstrue).

The caseof an interest rate policy becomesconsiderably more complex if a Tobinian
portfolio sectoris addedto the model whosereturn characteristic in°uence investmen
behavior in addition. Monetary policy must then work its way through the portfolio
substitution processand it moreover then dependson the way long-term interest, Tobin's
g and other important variables determined by portfolio choice and assetaccunulation
feedba& onto the investmen decisionof rms. Sud complications for the conduct of
monetary policy must howewer be left for future researt here, seeChiarella, Flasdel,
Hung and Semmler(2006) on thesematters. The direct cortrol of investmer behavior in
this model type aswell asin modelsof the New Keynesianvariety represets however only
a rst stepinto an analysisof the implications of monetary policy for economicactivity
and capital accurnulation.

8.2 Fiscal policy

Concerning scal policy Kaledki (1943, ch.12) gives a variety of reasonswhy industrial
leadersmay be opposedto full employment achieved that is possibly by it. In view of
our model and its formulation of this opposition even on the level of private investmen
formation it is however somewhatastonishingto note that a governmert expenditure
function of fairly Keynesiantype may { like monetary policy { provide further strength
to the negative impact of the rate of employmert on the rate of capital accunulation
and may therefore be in line with what the industrial leadersmay have instinctively or
consciously(through their commoninsight) establishedasreaction an increaseof the rate
of employment towards the rate of (absolute) full employment. In order to substartiate
this assertionwe assumeas scal policy rule the following expenditure function:

G=Y = (G=Y)oi ®y(ei &); ie; g=G=K=(G=Y)yi ®y(ei &)y:

wherewe assumethat the component of (G=Y), = (T=Y), in national incomeis purely
tax- nanced (and the remainder through changesin governmert debt and open market
operations of the certral bank which againimpact on the portfolio choice of assetholders
not yet consideredin this paper). Part of the above expenditures may be infrastructure
expenditureswhich expandthe capital stock like private investmert and canthusbe added
to the i(¢ term again(asin our formulation of monetary policy), while the remaindermay
represem unproductive governmert expendituresto be addedto the aggregatedemand
expressiony? directly. In both caseshowever we introducea term into the goods market
dynamicswhich enhanceghe working of the term ic(ej &); if barey = & is assumed.A
proper Keynesian scal policy rule (whereby governmen spendingis increasedin during
periods of stagnation and decreasedn periods of prosperity) thus works in principle as
industrial leaderswould preferit to work asfar assituations of an increasingemploymert
rate is concerned.
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The real di®erenceébetweensud policiesand the intentions of industrial leaderstherefore
may be found in the xing of the bendimark level & from which onwards governmert
expenditure will be larger than the tax- nanced portion. Considering scal policy in
Germary under Chancellor Willy Brandt for example one can even nd evidencefor
a target rate & equalto '1' and consideringthe behavior of other governmernts in this
period surely a rate much above the level that industrial leaderswill considerasconsister
with their view on the ewlution of the sccial structure of accunulation (that does not
increase{ but will in fact evenreduce{ workforce participation, doesnot decreasdabor
market °exibilities and the like. The opposition of rms and of their managersmay be
more directed against the level of &;; then against the fact that governmen pursuesa
Keynesianpolicy in the ups and downs of the businesscycle which may help to stabilize
their goods demand around a level compatible with their view of a corveniernt level of
unemployment on the external labor market and his implications for the labor market
within “rms.

Note that the simplest way to introduce the above scal policy into the model is to
assumethat (G=Y), = (T=Y), represeis governmert consumptionand is nanced by
taxing wagesand the rest of governmert expenditure is assumedo be debt nanced and
usedfor investmen purposes,sincethis leavestotal goods consumption unchangedand
addsthe cyclical componert of governmert expendituresagainto the investmern behavior
without changingits determinarts signi cantly (if & = & is assumed). This latter as-
sumption may be justi ed in steps{ by way of a long phaseof signi cant unemployment
on the labor market which removes the tendenciesconcerningworkforce participation,
workforce ring and workday reductions establishedduring the prosperity phaseof the
Kalecian investmert and employmert cycle. If “scal policy is moreorer conductedsym-
metrically over the consideredcycle the ewolution of governmert debt may only becomea
problemif downturns are long and upswingsare short. In such a casea more consenative
(asymmetric) expenditure rule may also be establishedwhich does not give depressions
lessweight than upswingsasfar ascourtercyclical expenditure managemenhis concerned.
In this way the sacial structure of accurulation may be adjusted towards a growth path
that allows again for a prosperity period sooner or later. Note here howewer again that
we have sofar bypassedall problemsthat may be implied by the working of the nancial
markets and the portfolio choice of assetholders{ nationally or even more in periods
of rapid globalization { for the real macroeconomicactivity on the goods and the labor
markets.

9 Conclusions

We have consideredin this paper a model of the Keynes/Kaledki-Goodwin/Rose variety
with an advancedtype of wage-pricespiral, a simple dynamic multiplier story { based
on a theory of aggregatedemand that includes Kaledkian (1943, ch.12) opposition of
industrial leadersto the establishmem of long phasesof full employment on the labor
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market { and an advancedtype of Okun's law linking goods and labor markets. We

have investigated extensiwely the reducedform 3D real dynamicsimplied by the model,

their local and global stability featuresand the partial feedba& structures that underlie

thesestability considerations.Of particular interest wasthe caseof local instability of the

steady state solution and the derivation of various scenariosthat may allow for upper as
well aslower turning points from a global point of view, in order to make the considered
dynamicsan economicallyviable one. In section7 we moreover provided somenumerical
illustrations of the model. In the precedingsectionwe nally pointed to someproblems
on the nominal sideof the consideredeconony that werenot yet feedingbadk into the real

dynamicsand that demandedthereforefor an extensionof the model concerninginterest
e®ectson aggregatedemandand a Taylor interest rate policy rule in order to tame the

explosive dynamicsshaown to existin the nominal part of the dynamics. Besidesmonetary
policy we there alsobrie®y consideredthe role of scal policy of a Keynesiantype which

augmerted the private sectorof our Keynes/Kaledi-Goodwin/Rose econony in a simple
and straightforward way.

Kaledki's (1943)essg on the political aspectsof full employment wasthus one of the focal

points of this paper, yet wasstill treated herein a very basicformat, sincethe paper was
primarily concertrated on the economicaspectsof full employment. Theseconcernedhe

role of longer phasedcyclesof prosperity and stagnation, as already consideredn Asada,
Flasdhel and Skott (2006), basedon a theory of aggregatedemandthat included Kaledki

(1943, ch.12) opposition of industrial leadersto the establishmen of long phasesof full

employmert on the labor market, and cyclical ewlutions in the kind and degreeof the

welfare state and its various aspects, quite in cortrast to what is normally investigated
under the heading business’uctuations'. We by and large view the employed workforce,
the insider, to represen the dominart elemen that destabilizeslong-lasting situations

of full employment, leadingin particular to reactions of industrial leadersand the gov-

ernmern (including the certral bank) that bring about upper turning points in economic
activity and subsequen strong recession®r even depressionn sud booming economies.
Yet, we have seenthat a variety of further reasonsmay be involved in explaining actual

pronouncedturning points in economicactivity, upper aswell aslower ones,in particular

aswhetherthe real wagedynamicsare goods or labor market lead and the goods and labor

market dynamicsare wageor pro t led. There may thereforespeci ¢ historical reasonbe
involved that explain lasting changesin labor market and in°ation regimeswhich makes
the analysisconductedin this paper considerablylessclosedthan comparablemodels of

the ordinary businesscycle.

An important further topic of the paper was, onceit is assumedhat the rate of employ-
mernt on the labor market is adjusting only gradually to rate of capacity utilization of
‘rms, that one hasto introduce the utilization ratio of the workforce in order to get a
meaningful chain of everts that lead from the utilization of the capital stock of rms to
this rate of employment. As in a capillary systemthere are two labor market pressures
for rms, one outside and one inside measure,which may be treated and manipulated
in di®erer ways by rms during phasesof prosperity or depression.Sud an extension
of Okun's law is a necessarystepin any approad that wants to formulate the link from
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goods to labor market on a theoretically coheren basisand wasthus nearly a compelling
step in the presen framework. During phasesof prosperity, howewer, the dominanceof
insidersin the wage-pricespiral may leadto the partially destabilizingsituation that real
wage changesmay depend negatively on the rate of employment and positively on the
rate of capacity utilization, in cortrast to what is expected in a framework that does
not allow for insider e®ectsn the dynamicsof goods and labor markets, wheretherefore
employmert is always immediately adjusted to the activity level implied by the working
of the market for goods.

A "nal issuethat wasonly treated brie°y in this paper concernedhe distinction between
con’ict-driven and consensus-drign economies. The rst type of econony exhibits a
repelling steady state path and thus demandsfor nonlinearities a least far o®the steady
state in order to keepits trajectories bounded. Sud economiegyenerateorder by more
or lesslarge scaledcyclesin employment and economicactivity, that are endogenously
generatedand subject to supportive monetary or scal policy. The question here is
whether this is a sccially acceptableway of running the econony (disregardingezxciency
issues)or whether ways have to be found to allow the econony to progressto a situation
which we have called a consensus-drign econony in this paper.

Consensus-drign and con’ict-driven economiescan be further di®eretiated asshown in
the table 3. Therewe distinguish, besidesScandinavian type' consensus-drigneconomies
and strictly con’ict-drivencourtries, betweendeweloped economiesvhich arevery °exible,
but exhibit an unstable steady state position and those which are fairly in°exible around
a stable depressedsteady state situation.

I I high steady state I low steady state |
stable Nordic Kaleckian market econony
steady state consensus-drien econony typell
unstable Kaleckian market econony Southern
steady state type Il con’ict-driv en econony

Table 3: Four types of market economies.

They may be ewven further di®erertiated on the basisof the details of their steady state
position. Sud and further questionsmust be left for future researth here howewer. In
these and other respects the paper thus provides an introduction into Kaleckian long
phasedcycles(not businesscyclesas he hascharacterizedthe situation) with more or less
welfare state featuresin their prosperity phaseand more or lessderegulation processes
in their stagnation phase. We hope that the classi cations provided in this paper will
stimulate further work on the Kaledkian (1943)type of resene army medanismasit has
beendistinguished herefrom a Goodwin (1967) type of resene army medanism (that is
driven by the con’ict about incomedistribution).
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11 App endix: Routh Hurwitz stabilit y conditions

Theorem (Routh-Hurwitz stability conditions for a three-dimensionalsystem)

All of the roots of the characteristic equation of the Jacobian of a dynamial
system

,3+ a1,2+ o, +a3:0

havenegative real parts if and only if the set of inequalities

>0 az3>0;, b=aaj aa>0 (27)

is satis ed.

Remark on theorem A.5:

The inequality a, > 0 is always satis ed if the set of inequalities (27) is satis ed.
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