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Abstract

For Schumpeter, economic development has the dbasics of a process of evolution
whose central figure is the entrepreneur. For Keyeatrepreneurs take decisions concerning
the volume of output and employment according t@gpectation of demand: the “effective
demand”. For Kaldor, economic growth is the resulta a chain-reaction between increases
in supply and increases in demand.

In order to show the interest of this vision, | negent this growth process by an
entrepreneurial growth model based on the princgileeffective demand. The aggregate
supply function makes use of Keynes’ and Schumijseteomplementary views of the
entrepreneur’s behavior.

The growth process is a process of continuing diéibgum, but in the long term steady
states can be found. They have unexpected thearptioperties: the output growth rate is a
linear function of the employment growth rate afdhe investment rate (or the saving rate),
while the profit share in the income is exactly.1/3

The theoretical lessons turn out to be consistétit e realities of the American economy
from 1960 to 2000. Those results back up the Scetenp Keynes and Kaldor’s
complementary views.
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Introduction

For Schumpeter (1911, 1942), entrepreneurs estahdis/ productive combinations in order
to “produce more”, through capacity investmentgodiproduce differently”, through process
investments. For Keynes (1936), entrepreneurs niakesions concerning investment and
employment according to the effective demand, tlagmal efficiency of capital and the
marginal propensity to consume.

After the publication ofGeneral Theoryby Keynes Kaldor carried out a series of works

studying the economic growth process (1956, 196X2), more precisely the link between

this process and the principle of effective demasagital accumulation, increasing returns
and technical progress. “Given that factor, thecpss of economic development can be
looked upon as the resultant of a continued progesgeraction —one could almost say, of a
chain-reaction- between demand increases which hega induced by increases in supply,
and increases in supply which have been evokeddrgases in demand” Kaldor (1972, p.
1246) concluded. That view has never been repregeanto a growth model.

| represent Kaldor’s view of economic growth withh @ntrepreneurial growth model (Ebner,
2000) based on the principle of effective demande Bggregate demand function is a
classical one, while the aggregate supply functiakes use of Keynes’ and Schumpeter’s
complementary views of the entrepreneur’s beha@viously, the equilibrium of effective
demand is not reached — allowing for exceptionsxd #or the following period of time
entrepreneurs expect a new equilibrium of effectieenand. | shall show that, in the long
term, growth process allows steady states wheremm@neurs’ anticipations have been
fulfilled in reality and when growth is balancedhel theoretical lessons to be drawn are
unexpected: the output growth rate is a linear tioncof the employment growth rate and of
the investment rate (or the saving rate), whilepitwdit share in the income is exactly 1/3.

The theoretical lessons turn out to be consistatit the numerous stylized facts listed by
Kaldor (1961), Barro and Sala-i-Martin (1995) adlvas with the realities of the American
economy from 1960 to 2000.

In the first section of the paper, | will explainet points of view -complementary in many
aspects- of Schumpeter and Keynes on entreprertghiavior and the view of Kaldor on the
economic growth process. In the second sectiongrivth process described by Kaldor will
be represented by an entrepreneurial growth modséd on the principle of effective
demand. In the third section, | will identify thieeady states of the growth process. The major
insights will be outlined in the fourth section.the fifth section the major theoretical insights
will be compared with the stylized facts as wellagh the realities of the American economy
from 1960 to 2000.

1. The Schumpeterian-Keynesian foundations and thi€aldor’s view

For Schumpeter economic development has the clasits of a process of evolution
whose central figure is the entrepreneur (Nelsoth Afinter, 1982; Nelson, 2005, 2007;
Hanusch and Pyka, 2007). As Nelson and Winter (L®@%e emphasized, the process of
evolution is one of continuing disequilibrivfrgiven the decisions taken by entrepreneurs.

2 P, 276 :“Although these models have yielded sorhenihating insights, they ignore essential aspedts
Schumpeterian competition - the fact that therevanmers and losers and that the process is omermifnuing
disequilibrium.”



This process is led by entrepreneurs who haveifehbpportunities for creating wealth via
implementation of innovatiors.

Schumpeter makes the distinction between “to preduore” and “to produce differently”.
“To produce more” mainly covers additional prodantiof existing products or production of
new products; dissemination of product innovatiapart of this. “To produce differently”
mainly covers the transformation of production msx with, for example, lower product
costs; dissemination of process innovations is pérthis. This distinction between “to
produce more” and “to produce differently” is a mhsidamental one, for the entrepreneur's
decisions must take it into account. According lie types of investment, innovation can
contribute either to create employments or to stwmde of them (Goodwin, 1991; Lorenzi
and Bourles, 1995; Pianta, 200&respi and Pianta, 2008), which reflects the oreat
destruction at work.

For Schumpeter (1942, p. 97), the entrepreneurisimicompetitiveness, as the competitive
goods market obliges producers to opt for the lowetl cost per unit of production:
“Everyone agrees that private and socialist managé&will introduce improvements if, with
the new method of production, the total cost petr afnproduct is expected to be smaller than
the prime cost per unit of product with the metlamtually in use”. In addition, profit is in
essence “the result of carrying out new combinatidg®chumpeter, 1911, p. 136). In other
words, the entrepreneur takes the production, tmast and employment decisions so as to
obtain the lowest total cost per unit of produdhjlesdrawing on available innovations; profit
maximization becomes a more long-term goal.

In his General Theory1936)° Keynes considers that entrepreneurs take decismmsrning
the volume of output and employment according tegpectatioh of demand: the “effective
demand”. This effective demahds given by the point of the intersection betwebr
aggregate supply functiod =¢(L) and the aggregate demand functibn= f(L) ; at this

point (the equilibrium of effective demand), therepreneurs’ expectation of profits will be
maximized (Davidson, 2001).

The employment determinants are mainly “the propens consume” and “the inducement
to invest”. This latter is determined by the conmpam between the marginal efficiency of
capital, in other words the rate of return to apithich measures the expected yield from an
investment, and the real interest rate. Thus theegreneur will only invest if the marginal
efficiency of capital is higher than the real imtgtrrate.

% Let's quote Nelson (2007, p. 37): “economic growibeds to be understood as a process driven by the
coevolution of physical and social technologies.”

4 Schumpeter, 1926 (second edition), p. 121. It khbe remembered that for Schumpeter (1911, p. ‘6%),
produce means to combine materials and forcesmithin reach...To produce other things, on the shings
by a different method, means to combine these mtgemnd forces differently.”

® Pianta (2006) has highlighted the stylized facittproduct innovation helps create jobs while pssce
innovation destroys them: “The evidence shows ithiest essential to discriminate between producbimation
(novel or imitation) that has a generally positaraployment impact and process innovation (adopsionse of
new technologies) usually with negative effects"§90).

® Chapter 5: “Expectation as determining Output Bngbloyment” (p. 46).

" For Keynes (1936, p. 46), the entrepreneur “hashmice but to be guided by these expectatiorise ifs to
produce at all by processes which occupy time.”

8 “The value of D at the point of the aggregate desnfunction, where it is intersected by the aggregapply
function, will be called the effective demand.” (s, 1936, p. 25).



And so for Keynes (193§)short-term decisions must take account of lomgrtexpectations
regarding investment. Marginal efficiency of capigthus a long-term expectation which
depends on the state of confidence of the entreprerand cannot be replaced by the current
rate of return to capital.

With regard to the search for maximum profit (exedrundertaken by the entrepreneur,
Keynes stresses the constraint represented byatheunt of employment to offef®. Keynes
(1936, p. 141) also highlights the risk of longatecompetition the entrepreneur takes: “The
output from equipment produced to-day will havectanpete, in the course of its life, with
the output from equipment produced subsequentigps at a lower labor cost, perhaps by
an improved technique... Moreover, the entrepréseprofit (interms of money) from
equipment, old or new, will be reduced, if all auttgomes to be produced more cheaply.”.
The risk is all the greater in that the prospectiedd is substantial and will bring other
entrepreneurs onto the market.
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Figure 1 - The growth process as a chain-reaction

“Workers will not seek a much greater money-wagesnwlemployment improves.” This
conclusion by Keynes (1936, p. 253) has been widehfirmed by empirical research. In his
investigation of 27 industrial sectors within thenfrican economy between 1923 and 1950,
Salter (1960, 1966) noted the lack of correlati@ween labor productivity gaitisand
employment growth. Other economists have also igtdd this fact in the United States in
similar terms: there is no correlation between tgiyoductivity and employment (Hansen and
Wright, 1992).

° “Nevertheless, we must not forget that in the afsgurable goods, the producer's short-term esgfiecis are
based on the current long-term expectations oirthestor...Thus the factor of current long-term expgons
cannot be even approximately eliminated or repldgeckalized results” (p. 51).

19 See for example Keynes (1936, p. 23-24): “Theegméneur's profit thus defined is, as it should the,
quantity which he endeavors to maximize when lie@ding what amount of employment to offer.”

1 The profit share in the income being a constanthenlong term, the wage growth rate is equal &l#bor
productivity growth rate.



And so, while Schumpeter stresses the aim of “dieomt” competitiveness, Keynes
foregrounds the aim of “long-term” competitivenesstact these two different points of view
characterize two indissociable aspects of competigss.

Thus, Keynes and Schumpeter's views are complemyéhtsince they concern both the
process of evolution resulting from entrepreneun® wake investment and innovation risks,
and the process of entrepreneurs’ decisions abvoduption, investment and employment.

For Kaldor (1972), the growth process as a chaactien between increases in supply and
increases in demand is understood when the pren@pleffective demand and increasing
returns are taken into account. | represent tlas/tir process by the figure 1.

2. An entrepreneurial growth model based on the pnciple of effective
demand

The new entrepreneurial growth model (figure 2)t thv@ are presenting is based on the
principle of effective demand for the short ternripe [t,t+dt]. The aggregate supply
function, represented b¥? = ¢(La), is the additional (expected) volume of outpuultsg

from the employment increas¢®.® The aggregate demand function, represented by
D? = f(La), is the additional proceeds which entrepreneurpeex to receive from
employment increasé®. Let D*¢ be the additional effective demand, the additiateahand

given by the point of intersection (for employméntrease [*¢) between the aggregate
supply function and the aggregate demand function.
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Figure 2 - The growth process as a chain-reaction

Classically, the aggregate demand function thatane looking at is the same kind as
Keynes’. However, the aggregate supply functiobased on the complementary views of

12 Many publications dealt with the possible synthdsitween Keynes’ and Schumpeter's view (for exampl
Minsky, 1986; Goodwin, 1991, 1993; Davidson, 20B&rtocco, 2007).
13 aindicates the anticipated character of the vagigbt ex ante).



Schumpeter and Keynes. Entrepreneurs aim at cgeatnwv productive combinations by
taking innovation opportunities. They try to “pragumore” or “produce differently”.

Entrepreneurs implement capital and labor factommeet an anticipated additional deméhd.
They expect one part of the net investrftetd be a capacity investment associated with
additional supply ( “to produce more”) while thénet part is to be a process investment (“to
produce differently”) associated with stagnant dedhal he first type of investment will be
called here “capacity investment”, with capital daldor coming together “to produce more”
(with increasing returns). The second type willdadled “process investment”, with capital
taking the place of labor. While employment cremaii® associated with capacity investment,
employment destruction is associated with procegsstment, thus reflecting the process of
creative destruction at work.

Investment and employment decisions are made aagotd the marginal efficiency of the
capital that entrepreneurs consider for their itmesit project. Entrepreneurs aim at
minimizing the total cost (per unit of additionalpply) linked to the capacity investment they
plan, taking into account the costs resulting fritv® workforce and the capacity investment.
The minimization of the total cost can only takaga under a constraint related to the amount
of employment to be created. This constraint rédleébe risk of being confronted to new
competitors, this risk being all the more importaimce the marginal efficiency of the capital
is substantial.

According to the principle of effective demand, tmew equilibrium expected by
entrepreneurs is the intersection of the aggregapely function and the aggregate demand
function. Now, | shall determine the aggregate suppnction, then the aggregate demand
function and the equilibrium of effective demand. tAe initial timet, | assume that the
supply Z , the demand, and the productioly are in equilibrium Z =D =Y).

2.1. The aggregate supply function

Taking into account the relationship between sum@siyg investment, the effect of creative
destruction on employment, and the necessary campaess of the new productive

combinations, the aggregate supply functith is defined.
The supply-investment relationship

Entrepreneurs anticipate an additional sup@l§ which they intend to meet by a net
investment | ¥, which comprises a capacity investmemil,?(Os xasl) and a process
investment(l— x"")l +: x* is the share of the capacity investment engagéideiiotal volume
of net investment. Entrepreneurs use the technologlyaracterized by a supply functémof

the typeZ = AK , A being the marginal rate of productivity of the itabassociated with the
capacity investmen€ A will henceforth be termed “productivity of the ity investment”.

a

14 As Kaldor (1972, p. 1240), we assume that the etarlire “instrument for transmitting impulses toremic
change”.

!> The net investment is the (gross) investment miheseplacement investment.

'® Thus, capital and labor inputs are in part sulstitle and in part complementary with increasirgrre to
scale.

' This function is taken, via differentiation in aébn to time, from the fornfY=AK) proposed by Harrod
(1939) and Domar (1947) but also by Nelson and &/i(982) to represent Schumpeter's analysis.

8 In accordance with the Nelson-Phelps (1966) amfroé is acknowledged that human capital is not a
production factor; thus the variable of the capgftatill not include human capital.



The productivity of the capacity investment is thassumed to remain constant. The
additional supply will be met as follows:

Z®=AX*1? with 12=K?* 0<x*<l = Zz =Axa'?n (1)

x? will be called anticipated “growth multiplier”, wi any increase irx® leading to faster
growth in supply.

The creative destruction

Entrepreneurs plan to create jobs according toatiditional supply, supply-employment
elasticity being variable:
z® L2
- = e:Tc e? >1 (2)
where L2 is employment creation associated with capaciestimentx®l 2. It is accepted
that the jobs created are more productive, givenrthovation brought by the investment and
the increasing returns; whence an elasticity highan 1. Thus the employment creation
anticipated by the entrepreneufis:
AL L . A
Le=—< X = oxl)  with g =— 0<gl <A (3)
ey Y X
The coefficient &7, called anticipated “employment creation coeffitfe is obviously
variable, given the variable character of elastititn the same way the entrepreneurs plan to

cut employment according the “supply defiom(i— xa)lﬁ, elasticity also being assumed as

variable. Thus the employment destructidhanticipated by the entrepreneurs is:
Ly = <9,a$(1—xa)lj1 =20 4)

The coefficients”, called anticipated “employment destruction caééfit”, is also variable. |
assume now that there is a link between the chatemployment creation and employment
destruction, and clarify it via two consideratiowhen the entrepreneurs choose highly
creative combinations of jobs, the combinationssemofor capital-labor substitution destroy
fewer jobs; this reflects confidence in additiosapply in terms of the firm's products as a
whole. Furthermore there are limits to the creato destruction of employment, these
limits depending on the technology used. These celsobf productive combinations are
reflected in the following relationships:

gl+egl =l 0<egl<se™ 0=sg<eg™ <A (5)
where £ is the maximum coefficient of employment creatibna characteristic of

technology #A. This latter parameter reflects the organizatiolmit of the creation or
destruction of employment, given the forms of oigation set up by the entrepreneurs in the
context of the use of technologly Thus, the anticipated increase in employment is:

19 This function is also consistent with the acceleraprinciple of investment (Harrod, 1939).

20 At the beginning of the short-term perigt:D=Y.

21 Keynes (1936, p. 286) clearly considers demandi@ymnpent elasticity as highly variable: “If, for exmle,
the increased demand is largely directed towardsiymts which have a high elasticity of employmehg
aggregate increase in employment will be greatan thit is largely directed towards products whicve a low
elasticity of employment.”

It is also the limit of the maximum coefficient efmployment destruction.



Cc Cc n

Lang—L,a=(gmxXa+g:—ng)$|a O<el<e™ g™<A (6)

The increase in employment depends on the valuespated for the variables of the volume
of net investment, of the growth multiplier andtioé employment creation coefficient.

The competitive productive combination

In order to meet an additional anticipated supphy, in the context of a marginaifficiency
of capital e, entrepreneurs can implement various productivabsoations involving the

growth multiplier x*, the employment creation coefficieaf and the volume of investment

| 7. They will then decide on the combination that fitith the aim of the lowest cost and the
aim of expected profit. The appendix 1 shows thatdonditions are the following:

xt = g2 = & gcmX:C—A 0<x*<1 c<t (7)
cA 1-c 1-c 2

c being the profit share in the income. Hence:

2e=2; (r =2 AL, ®)
c (1-¢) Y

Thus the aggregate supply function is defined hsvitng:

e 22 ande <cA 27 =¢(L'a)=miLa with (2= (2% “CAIL @ (9)
2 c(2e, —cA) L (1-¢) Y
CA . A .

e =— zZ%=—1% L.=0 10

K 2 2 n a ( )

The aggregate supply function (figure 3) is a gtraline whose slope is a decreasing function
of the marginal efficiency of capit&l.
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Figure 3 - Aggregate supply function and aggredataand function

% The marginal efficiency of capital is less ttah(growth multiplier less than 1).



2.2. The aggregate demand function

The aggregate demand function is the additionalmel that the community (producers and
consumers) is expected to spend on consumptiontamigvote to investment, taking into
account the anticipated increase employment. Weaag that the (anticipated) marginal

propensity to consume ip: . Hence:
D*=piz*+1? 0<pi <1 (11)
The anticipated additional demand is a functionthef anticipated marginal propensity to

consume, of the aggregate supply function, andh@fanticipated increase of the investment.
Hence:

: : 1-clee Y, a

D? = f(L%)= E-*(—K—La+la 12
(©)=pe c(2e, —cA) L (12)

The aggregate demand function (figure 3) is alstraight line that intersects the aggregate

supply function. We assume that the relation betweet investment and investment is

simply: 1* = (1-J)1 *where ¢ is the replacement investment rate, a constairni;. Hence:

ca_efra)_ e @-Cle Y .o 02
b = ((*)= Cc(ZeK—cA)LL -9 (13)

2.3. The equilibrium of effective demand

In a general case, the equilibrium is determinedth®y intersection of the two functions
(figure 3):

[ae = (:(ZGK _CA) L |r? 7ae = pae = ln :e_K r?
- p2Ja-ca-de, Y 1-p)a-9) ¢
The employment increase depends on the marginakpsiy to consume, on the marginal

efficiency of capital, and on the net investmentréase. Here, we find a result that is
consistent with KeynesGeneral Theoryand we recognize, in the latest equation, the

expression of investment multiplief(l— pg)

(14)

Thus, after having defined the marginal efficienéycapital e, , the marginal propensity to
consume p¢ and the volume of investmerit?, entrepreneurs are able to determine the

additional effective demand?®®, the employment increase*®, the growth multiplierx®

and the investment increasg.

Nae — 'a,e_eK a 'a,e_(zeK_CA)L a a_eK a _ Rha _ eK a

Dae =7 ° 12 L =g v X = 2 =@-p2)L 5)C 12 (15)
The entrepreneur’'s choices can be readily intesgrethen he anticipates a rise in marginal
efficiency, he reduces the volume of investment)evnticipating a higher growth multiplier
(a higher proportion of capacity investment) anelager employment growth so as to keep on
coping with the same additional effective demand.

It is important to note here that the growth rafi@s demand and employment which are

anticipated for the short term are linked by adineelationship independent of the marginal

efficiency of capital, in other words, independehthe view entrepreneurs formulate for the

long term:

D _ 7% _1-cl* AlZ
D Z 2c L 2Y

(16)



3. The stationary states of an economy

The growth process is made of a succession ofaseseof supply and demand, induced by a
succession of equilibriums of the effective demahghall show that, in the long term,
stationary states do exist and that these areysttate$' (Aghion and Howitt, 1998) within
which growth rates for output and employment anmestant over time. To identify stationary
states | make the classical assumption that themeneur's anticipations have been fulfilled
in reality, that the marginal propensity to consuma constant over tinfeand that growth is
balanced, notably in the sense of the work of Ha(d®39, 1948) and Domar (1947). On the
long term, | suppose that there is no correlatietwben the labor productivity growth rate
and the employment growth rate.

3.1. The determination of stationary states
Anticipations and realities in the long term

The anticipated values of the fundamentals encoueddity:

|'a_

S =
=X n_ln pC:pC equ:E (17)
where P is the profit (equal ta&Y) and q is the rate of return to capit&lin the long term,
for an additional outpu¥ , entrepreneurs decide to invdstand to increase employment by

o=z =D=7=Y [*=( 12=,

L and investment by, according to the following formul&é:
,_4 . _(2q-cA)L q : q
Y ==—I L=""—"—1 X=— [, =1-p.)Q-3)—I 18

c " (1-c) Y " cA =l pe J)C” (18)
In addition, the equality between supply and dem@ndl between the increases) implies the
following formulae:
| _E _. | _E
—=—=]=s8=1- —=—=1-p. 19
vARkv: Pe VAR Pe (19)
where i,s, p. are the (gross) investment rate, the (gross) gavateand the average
propensity to consume. We assume that the margmegdensity to consume is a constant
equal to the mean propensity to consuhhence:
Pe = Pc =constant = lsz :|—.=—E:i =s=1- p. =constant (20)
Thus, the net investment rate and the net saviegara constant on the long term.

Balanced growth in the Harrod and Domar sense

We assume that the output growth rate is equdlegaéapital growth rate (“warranted” growth
rate); in other words the mean productivity of tagital is a constant for the long term:
Y_K Y_Y Y Y :

— = — e —=— = = — =constant= — =y, =constant 21
VKK TR S YTY vARRLL (21)
Given the relations (18):

=y, i :ﬂi = Axi. =constant (22)
K'n n n
C

Y

%4 The research of steady states turn out to beyageerd analytic tool (Palley, 1996).

% In the same way Keynes (1936) considers that tyeemsity to consume is a stable function.
% Here, the profit share in the income is not assliconstant.

" From relations (15).

10



There are three consequences. The first consequsntlee constancy of the growth
multiplier:

X = constant (23)

The second consequence is the constancy of thi ginafe in the income:

g=cy, and Q= CY; cf = c =constant (24)
The third consequence is the constancy of the (Jmeturn on capitak (equal to the rate of

return to capital):

zZ= c% =cy, =q=constant (25)
Thus stationary states are characterized by thaxfivlg equations:
Y . L _ cA .
— = Axi —=——(2x-1)i = AX Z = CcAX
¥ = A, Ry G Y
O<x<l c <% X =constant i, =s, =constant c =constant (26)

We note that the relationship between output grorate and employment growth rate is
independent of the growth multiplier:

Y_lcl A 27)

3.2. The independence between wage growth and employment growth

In his General TheoryKeynes stresses that wage growth and employmewtigrare
independent of each other. In other words the |ahanket induces a standard wage increase
that is imposed on all firms, whatever the employtngrowth rate. The wage growth rate
must thus be independent of the employment groatih. But given the invariability of the
profit share in the income, the wage growth rateegsial to the rate of growth of labor
productivity. Hence:

g:i—h:[ﬁ—l}£+éin ﬁ—lzo o C:E (28)

w Y L 2c L 2 2cC 3

An immediate, striking consequence lies in theipsifare in the income, which is invariably
equal to 1/3. As a consequence, in the long temmgehtrepreneur must introduce productive
combination® in which the profit share in the income is equal 13.

3.3. The existence of steady states

For the stationary states, the growth rates foputuand employment remain constant over
time. These stationary states thus have the propédteady states. Table 1 recapitulates the
expression of the main fundamentals in steadysstdtey are expressed simply, according to
the productivity of the capacity investment, theé im¥estment rate (or saving rate) and the
growth multiplier.

The productivity of the capacity investment and itineestment rate are exogenous data. The
former reflects the speed of technological progedksved by the technologies used and the
accompanying institutions. Thus it does not refldet level of technological progress; a
technologically backward economy can be charaddriay productivity of the capacity

% The maximum coefficient of employment creatioedgial to half of productivity of the capacity intreent.
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investment higher than that of an advanced econdrhg. investment rate depends on the
monetary conditions (not taken into account ingr@vth model).

Fundamentals Equations

<<

=K. AXi,
K

Output growth rate 0<x<1 x=constant

I, =S, =constant

Employment growth rate % = @in
, . 1
Profit share in income c= 3
. - Y
Capital productivity Ve = K = AX
. A
Return on capital z= 3 X

A : productivity of the capacity investment X: growth multiplier

I,,: netinvestment rate S, : net saving rate

Table 1 - Expression of fundamentals in steadestat
4. Major insights

4.1. Significant resultsin the long term

The first significant result lies in the fundamdmiatput-employment relationship as verified
by steady states:

Y.L +éin with I, =S, =constant (29)
Y L 2
The labor productivity growth rate is simply equalthe half-product of the net investment

rate (or net saving rate) and the productivityhaf tapacity investment.
Y

A

Maximal
growth path

Mean
growth path

A

»

L
L

_Ai, o) 3 _AL AN
2 2 2
Figure 4 - The steady states
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The set of stationary states is represented\p;,, in Figure 4, the poin#, being excluded.

The slope of this segment is simply equal to thi. drhe steady state associated with the
return on capitak is the pointA. A, represents the maximal growth path (for the l@rg);

the output and employment growth rates are thusimax all the new productive
combinations being engaged in increasing retus.represents the mean growth path, the

growth multiplier being equal to 0.5.

As a rule, the larger the share of investment cdtechito complementarity (production

factors), the stronger the growth - and the retam capital. Put otherwise, the more
entrepreneurs succeed in becoming involved in asng returns, the higher the growth and
the greater the return on capital.

The second significant result is to be found in thstribution of income: 2/3 for labor
income, 1/3 for capital income. This means thattedwr the technolog, the output growth
rate, the employment growth rate, and the investraga (or saving rate), the profit share in
the income is a remarkable constant in the stetadgss

The third significant result lies in the quest Imgrepreneurs for maximum profit, an incentive
for the entrepreneurs to push up the growth mugtiglor the capital productivity) that is to
say to further fuel their investments with capaaiyestments:

Max{ P :%AxinY} with i =constant = X1 (30)

If this strategy is born out by subsequent evestsppst), the entrepreneur will continue with
it. The trajectory of the economy will then be a&ssion of steady states interrupted by
periods of disequilibrium, with growth potentiasing as a long-term trend.

4.2. From disequilibrium to steady states

The decisions taken by entrepreneurs instigateudimeatic process of economic evolution.
By its very nature this process is unstable, asityeeontinuously resists all prediction.
Nonetheless, the process does possess statioatey st the long term when, classically, it is
assumed that anticipations coincide with reality gnowth is balanced. How then are we to
interpret ongoing disequilibrium and the existeata set of stationary states?

As a rule growth paths appear to be in disequilitogi for example when competitiveness is
not ensured because entrepreneurs have not attdieeldwest unit production cost. One
reason for these inappropriate choices classicafiylts, as many economists have sh&n,
from dependence on the technological trajectorykiniga competition into account, these
entrepreneurs are then obliged in the long rurotoecup with adaptive anticipations: in other
words, to adopt more competitive productive comtiams or to fail (Nelson, 2005). The
return to a competitive situation represented leady states is thus obligatory for these
entrepreneurs; however, in the periods that follother entrepreneurs are in danger of being
non-competitive.

In continuous disequilibrium, the economic trajees are thus going to endlessly get nearer
to and further away from steady states, i.e. tiggnemtA A, .. Thus the steady states are seen

fairly much as "attractors" (Nelson, 2008 Villemeur, 2008). Considering that the behavior

29 See David (2000) for example.
% “In their analysis of certain economic phenomeifua, example technological progress, many economists
recognize that frequent or continuing shocks, cgteer internally or externally, may make it hazasido
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of entrepreneurs, producers, consumers and maekeesrfect, the attractor of steady states
symbolizes an ideal chain-reaction.

When the net investment rate is constant, thecatirad, A, has a double function on the

long term: to represent the mean trajectory of éhenomy, and also to attract economic
trajectorie$' (for example annual trajectories). Thus, the magnthe fundamentals (output

growth rate and employment growth rate) should fgelto the attractor, while the latter

should be identical to the linear regression estiabtl on the long term.

5. Comparison with empirical reality

5.1. Comparison with stylized facts

Via analysis of the fundamentals of the main ecdeenof the 19th and 20th centuries,
Kaldor (1961) has identified six stylized facts @werizing long-term economic growth. For
Barro and Sala-i-Martin (1995) these facts are icowd by the long-term data relative to
today's developed countries. It is easy to veriigt tthe theoretical lessons of the growth
model are potentially consistent with the stylifadts listed by Kaldor and Barro and Sala-i-
Martin.

An income distribution of 1/3 for capital and 2/@r flabor has often been put forward, as
numerous historical references testify. In Cobb-@asis first growth model (1928), the
profit share in the income is a constant paranataluated at 30%. Worthy of mention is the
evaluation for the United States in the years 19899, with an average of 3484Solow,
1957). An average share of 34% is also found feetaof economies around the year 1990
(Gollin, 2002)*

The income split between profit and wage has beglhmeasured since the 1960s in respect
of the main developed economies (European Commiss602). The largest developed
economy -the United States- has always had a bété of 30-33%, very close to the
theoretical value of 33%.

5.2. Comparison with the United States economy (1960-2000)

The chosen period is 1960-2000, for which we paspescise annual ddtaon growth of
GDP and employment (in hours worked), and on theestment rate. The data used are
presented in the appendix 2 (Table 3). We contiowmnsider the growth model with a profit
share of 1/%.

assume that the system ever will get to an eqiililyy thus the fixed or moving equilibrium in thestiry must
be understood as an “attractor” rather than a chexiatic of where the system is” (p. 66).

31 On the short term, economic growth higher thanimakgrowth path can be obtained, as can recestiese
extreme cases can be interpreted as situations thleecapacity utilization ratio is temporarily rigi or falling
while the growth multiplier still lies between 0dad. Thus the equivalent growth multiplier would tigher
than 1 or negative.

%2 Annually the share varies between 31% and 40%.

% This 34% average concerns a set of 41 counthespriofit share in the income varying from 20% 5§43

% 1961-1970 : 30.2% ; 1971-1980 : 30% ; 1981-1990.3% ; 1991-2000 : 32.8%.

% The data sources are the World Bank (World Devekpt Indicators-WDI) for the GDP growth rate and th
gross investment rate, and the Groningen GrowthZaexklopment Centre (Total Economy Database, Jgnuar
2007, http://www.ggdc.nét for the growth rate of the total number of howrsrked. As the data bases do not
provide net investment information, it has beerspmeed that the proportion of replacement investrigttie
classical 30%.

% The mean profit share in income (1960-2000) i4 Bl(European Commission, 2002).
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Our knowledge of the average annual growth ratesGiDP and employment, and of the
investment rate, for the period 1960-2000, enableduction of average values for the
productivity of the investment capacity and growthltiplier (Table 2):

A:E{i_k} x:ii (31)
i.|Y L ALY

United States economy 1960-2000

Fundamentals

Annual growth rate of GDP 3.41%

Annual growth rate of employment 1.64%

Investment rate (net) 0.131

Growth model parameters

Productivity of the capacity investmenA § 0.27

Growth multiplier (x) 0.96

Table 2 - The fundamentals of the United States@ty (1960-2000) and the growth model

It turns out that the average fundamentals of theeAcan economy are close to the maximal
growth path, characterized by a growth multipliealnost 1.

According to the theory, the steady states (attraanust verify the fundamental output-
employment relationship:

Y_Lioo177 Y_Lio13s (32)

Y L Y L

The fundamental output-employment relationshigifi®ar regression)

| shall verify the existence of such a correlatmetween, on the one hand, the annual GDP
growth rates and on the other the annual emploympenwth rate (in hours worked) and the
net investment rate. The correlation between owpdtemployment is significantas is that
between output, employment and net investrmient:

Y -~ 094- + 00188 Y o092t 40145 (33)
Y L Y L
(0.10)  (0.0025) (0.11)  (0.020)

Annual GDP growth rates correlate well with the éyment growth rates and with the net
investment rate, the employment coefficient renmgjniery close to 3 Examination of the
annual performances of the American economy for geedod 1960-2000 confirm that
employment growth rate and the investment rateetate closely with GDP growth rate.

It appears that relations (32) and (33) are venylar. Figure 5 shows the annual positions on
the economic trajectory for the period 1960-20@@ether with the fundamental output-
employment relationships. These latter were obthitteoretically from average annual
values over the period (relation 32), and empilyday linear regression (relation 33).

3" The values in parentheses are the standard éorotise coefficients. The R2 is 0.68. The statistié Student
T are respectively 9.00 and 7.48.

% The correlation appears significant given the cémd errors (in parentheses) for the coefficieats] the
statistics of Student T, respectively 8.61 and 7.34

% Interestingly, Bernanke and Parkinson (1991)h#irtstudy of changes in production and employnireién
industries for the periods 1924-1939 and 1955-1988nd in the linear regressions an average empdoym
coefficient of 1.07 and 0.96 respectively. In 72%cases the coefficients for the different secfatsbetween
0.8 and 1.3. They are obtained from quarterly okz@ms for each of the ten industries.
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Figure 5 illustrates the unbalanced character atiaheconomic growth and the role played

by the steady states. The trajectory of the fundeabe curls around steady states which then
appear to play the part of an attractor; the largitaverage values of the fundamentals are
consistent with those of the steady states. THisats the fact that the instabilities are, in a

way, channeled around the long-term relationshigratterizing the stationary states of the

growth model.

GDP growth rate (in %)

o]

7 4

Attractor
(steady states)

Linear
regression

1 2 3 4 5
Employment growth rate (in %)

Figure 5 - The United States economy (1960-2000)the steady states

Conclusion

Kaldor’s view of a chain-reaction and the completagnpoints of view of Schumpeter and
Keynes have been represented by a new entreprahgrowth model based on the principle
of effective demand. It has been shown that, irldhg term, this process admits steady states
with unexpected properties.

In the steady states, output and employment groatts verify the following fundamental
output-employment relationship:

~ A, .
— = — 4+ avec I, =s, =constant

in which A is the productivity of the capacity investmentthe net investment rate (or net

saving rate) and the profit share in the income. It has been demnatesl that the steady

states are theoretically characterized by a prsifiare in the income equal to 1/3, the
independence between wage growth and employmenttlgioeing assumed. The trajectory
of the growth paths curls around the steady statesh then appear to play the part of an
attractor for the long term.

The theoretical lessons to be drawn from the mpdae consistent with the stylized facts
provided by Kaldor and Barro and Sala-i-Martin, avith the stylized fact of a constant value
- around 1/3 - for the profit share in the incorRer the period 1960-2000 the American
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economy is characterized by a fundamental outpygi@ment relationship that matches the
growth model.

Eventually, those results reinforce the Schumpefelynes and Kaldor's complementary
views for understanding economic growth.
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APPENDIX 1- The competitive productive combination

The lower cost
In the context of capacity investment, the entrepoe chooses the productive combination
which minimizes the anticipated total cost per wfitdditional supply. The anticipated total

cost (Cost) includes the cost of the increase in employmehie-wageca being assumed
constant - and the cost of the capacity investngguén the required marginal efficiency of

the capitag, . The anticipated total cost per unit of additiosabply is:

a + al a _
Cost _ake+ex’ly _(1 C)‘sj+1eK X2 #0 (A1.1)
A 2 A 2 A A
c being the profit share in the income, so thht= (l—c)Y. The entrepreneur's aim is then to
determine the optimal productive combinatit(u‘f,eK). The constraint indicates that the

anticipated cost of the creation of employment, yr@t of capacity investment, is inversely
proportional to the marginal efficiency of capital:

al C aedx?? C C

Se= o B ha(iogei= s sle = 2i=C (AL.2)
G N YXl e (1-c)

The minimization program is thus equivalent to:

Min{(l-c)e? +e,}  subjectto C!=ele, (A1.3)

The solution is readily obtained by substitution theé constraint in the function to be
minimized:

C, of C, 02f
fix*,e )=(l-c)ei +e =(1-¢c)++e, — =-(1-c)]—-+1=0 >0 (Al.4)
[ )=kt o, =0 v, L —ofo) Sico I
The minimuni®is such that:
a e mx
£ :1—Kc e, <(1-c)er (A1.5)

The expected profit

Taking the optimal productive combinatic(af,eK) into account, the entrepreneur aims to
determine the growth multiplier so that the antatgal profit (for all the investment) is equal
to the required profig | 7 :

eK

c(AcI?)=g12 = xt= (A1.6)

“°The solution can also be obtained by writing asaébetween the two terms of the sum to be minichize
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The entrepreneur admits that the profit share éninlcome is equal tg; in other words, the
anticipated wage growth rate is equal to the gdteid labor productivity growth raté.

Two conditions appear, the first related to the mmaxn coefficient of employment creation
and the second to the profit share in the income:

X

izl g=eg* = gc’“X:C—A EN<A = c<1 (A1.7)
1-c 2

In the final analysis the competitive productiventsnation is characterized by the following

. . e
relationships:x® = -~
c

1961
2.47
-0.66
175

1981
2.52
0.19
20.1

ga j— eK gmx —_ CA

: m = 0<x?*<1 c<1 (A1.8)
1-c 1-c 2

APPENDIX 2 - Data used

1962 1963 1964 1965 1966 1967 1968 1969 19801 11972 1973 1974 1975 1976 1977 1978 1979 1980
517 397 558 560 595 272 419 267 022463559 588 -047-0.18 538 4.66 562 318 -0.24
253 080 260 344 352 113 182 243 -1.7G44 275 318 037 -2.84288 351 470 269 -0.27
17.7 18.1 186 191 188 181 183 185 17.84119.2 196 190 17.8 182 195 208 214 204

1982 1983 1984 1985 1986 1987 1988 1989 19991 11992 1993 1994 1995 1996 1997 1998 1999 2000
-1.97 452 720 410 343 334 412 353 186 -0.B34 269 406 254 375 455 422 449 3.69
-1.48 1.79 503 229 118 270 299 276 017 -1.3020 246 325 256 136 3.04 227 208 0.9
19.0 187 19.7 197 194 188 185 182 17.4.3116.2 167 172 177 182 186 191 196 199

Table 3 - GDP growth rate, employment growth raig gross investment rate (%) for the United
States economy (1960-2000)

“!tis the difference between the anticipated sygpbwth rate and the anticipated employment grawaté.
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