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Ce texte propose une formalisation mathéma-
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teur) pour les concepts avancés par l' 11 Ecole de la régulation". 
Spécifiant les formes de changement technique et de régulation 
du salaire réel, trois modèles sont proposés (technique constan­
te et régulation concurrentielle, m~thodes tayloriennes de pro­
duction avec régulation concurrentielle, méthodes fordistes de 
production avec régulation monopoliste).[es modèles montrent 
que si la régulation monopoliste du salaire a offert une issue 
aux tendances à la "crise keynésienne 11 engendrée par le taylo­
risme, elle peut être impuissante à enrayer la tendanèe à la 
baisse du taux de profit (crise 11 classique 11

) engendrée par la 
généralisation du fordisme. 
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1. Introduction 

Within the tradition of classical political economy economic develop­
ment was always analyzed as the result of both technological, social andins­
titutional development. The most ambitious attempt in this respect was 
Marx' distinction between "modes of production and "relations of produc­
tion", where prosperity and crisis were analysed as either harmony or 
tension between the technological, social and institutional realities 
covered by the two concepts. In modern (neoclassical) economics, following 
the early marginalists, this perspective totally disappeared. It was replaced 
by a focus on the possibility of an economic equilibrium with an optimal 
allocation of given resources. The social and institutional prerequisites 
for this equilibrium to occur, and to a great extent also the role of tech­
nological development, were left apart. It is not at all surprising that 
this kind of thinking resulted in a denial of the possibility of crises, 
even when they actually occured, as was the case in the thirties. The 
lessons from the crisis of the thirties, laid down in the works of Keynes 
and his followers, were soon embodied in the traditional theory as a "special 
case". When the crisis of the seventies occured, traditional economic theory 
was unable to explain why and - as it became evident later on - also what 
to do. 

As it has become more and more clear that the economic difficulties 
of the seventies - and the eighties - are closely connected to the social 
and institutional development in the postwar period, various attempts have 
occured - even within traditional theory - to explain the development by 
refering to social and institutional factors. These attempts, however, tend 
to treat social and institutional development as exogenously determined 
"distortions" of the equilibriating forces in the economic system.In our 
view, an understanding of the problems of contemporary capitalism requires 
more than this : It is necessary to develop a theoretical framework which 
treats social and institutional forces as integral parts of the economic 
system itself. In the search for such approaches, it has been necessary to 
go back to the methodology of the classical political economy as refered 
to above. In spite of early attempts to construct such a framework, 
especially by Kaldor (4,5) and the "post-keynesian school", the most 

. /. 
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important contributions in this respect are the works by Aglietta (1), 

Boyer (2), Lipietz (7) and other adherents of what has corne to be known as 
"the regulation school 11

• 

In the analyses of "the regulation school 11
, the concepts 11mode 

(or regime) of accumulation" and "mode of regulation 11 play an important 
role. The concept 11mode of accumulation" covers the essential conditions 

of reproduction of the productive system, including technology, the 

organization of work and the relations between the investment-good-sector 
and the consumption-good sector. The concept 11 mode of regulation 11 on the 
other hand is meant to caver the social and institutional conditions of 
reproduction, including the credit-system, the system of wage-price­

determination and the role of the state in the economic proces. Regarding 
the 11mode of accumulation", two types are usually considered, extensive 

and intensive accumulation, the former historically preceding the latter. 
Extensive accumulation is characterized by the incorporation of existing 
production-activities into a capitalist framework, but without major 
changes in patterns of production, technology or work-organization, and 
with a tendency towards unbalanced and cyclical growth. Intensive accumulation, 
on the other hand, is characterized by continous changes in patterns of demand 
and production, rapid productivity-growth, and a balanced development of the 
two sectors of production. 

A central element in the analyses of the regulation school is that the 
transition from the former to the latter necessarily involves the introducti.on 

of new technologies and forms of work-organization which, in order to be econo­
mically viable, requires mass production, and - hence - mass consumption. 
Therefore this transition in the long run requires a change in the "mode of 

regulation 11 from the original 11 competitive 11 regulation, allowing only very 
slow long-term-growth in real wages, with a tendency towards a cyclical develop­

ment, to a 11monopolistic 11 regulation, securing constant relative incarne shares 
and steady growth in overall demand through the introduction of new institu­

tions (collective bargaining, wage-price-productivity-indexation, increased 
governemental responsability for the reproduction of the labor-force, demand­

management etc.). The crises of the interwar-period, then, is analysed as a 
11 grand 11 crisis, involving a shift in regulation (in contrast to 11minor 11 or 

./. 
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11 regulation 11 crises). Also the present crisis is analysed as a 11 grand 11 

crisis, characterized by a weakening of the growth-potential of the dominant 

modes of production and work-organization and growing tensions within the 

existing 11mode of regulation 11
• The 11way out 11 of the crisis, then, according 

to the 11 regulation school'r, cannot be the result of technological change alone, 

but has to involve a change in the "mode of regulationu as well. 

This text should be regarded as an attempt to introduce some of the 

methodological principles developed by the 11 regulation school" into a formal 

theoretical framework which follows the classical political economists, 

especially Marx, and to some extent also the 0 post-keynesian school'1. The 

purpose is partly to explore the possibilities for developing this theoretical 

framework in a direction more suited for analysis of long term economic 

development and, hence, crises, incorporating the basic ideas underlying 

the concepts 11 modes of accumulation 11 and "modes of regulation 11
, and partly 

to highlight some of the problems analyzed by the 11 regulation school 11 from 

a somewhat different, but related, angle~ It follows that the models developed 

in the sections to corne in no way should be understood as mere formalisations 

of the analysis established by the 11 regulation-school 11
• This should be empha­

sized also because the analyses of the 11 regulation school", even when refering 

directly to models of the type developed here as in Aglietta (1), always 

contain a lot of arguments and references which are not covered by simple 

models of the type developed in the following sections. 

Sorne of the more important limitations of the models in this respect 

may be nientioned at once: Firstly, even if we try to elaborate this point 

somewhat; the rnodels follow the classical political economists in focusing 

much more on long term supply-demand -equilibrium growth-paths, than on the 

relation between short- term economic fluctuations and long term growth. 

Secondly, the rnodels do not contain financial or credit sectors, thus 

there is no possibility in the models for inflation. The prices in the 

model should be interpreted as "long-run real prices"~ reflecting the 

development of total factor productivity in the economy as a whole. Thirdly, 

the models do not contain different production sectors, which excludes from 

the analysis the possibility of studying the relation between for example 

the automobile-sector and the economy as a whole ( 11 engines of growth 11
). 



- 6 -

It may well be that these limitations make the 
models unsuited for the purpose for which they are constructed. Leaving 
this as a matter of discussion, we will in the following section present 
the basic framework of the models. The third, fourth and fifth sections, 
then, present different versions of the basic model allowing for changes 
in the 11 mode of accumulation 11 and 11 mode of regulation 11

• 

2. The theorethical framework. 

The following symbols are going to be used 
c=depreciation (value) 
n=depreciation-rate (assumed constant) 
C=capital (value) 
K=capital (physical) 
W=wages 
P=profits 
I=gross investment (value) 
L=hours worked 
Q=gross production (physical) 
M=real wage pr hour worked (physical) 
w=wage pr hour worked (value) = workers'share of value added 
n=capitalists'share of value added 
r=rate of profit 
v=capital-labor-ratio (value) 
k=technical composition of capital (capital-labor-ratio in physical terms) 
p=price pr unit 
q=total factor productivity 

S=supply (value) 
D=demand (value) 
t=time 
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Let us start with the well known two-sector-model developed by 
Marx in Capital Vol II (8), and let the investment-good and the consumptior,­
good-sector be sector 1 and 2 respectively. We assume that capital can be 
regarded as "fixed" capital. The equations 2.1-2.2 give the supply of each 
sector in value terms as the sum of depreciation, wages and profits. The 
equations 2.6-2.7, on the other hand, state that the demand for sector 1-
products consists of gross investment, while the demand for sector 2-products 
stems from wages. Assuming, as Marx, that supply and demand is in equilibrium 
in each sector, we can derive equation 2.10, which can be interpreted as an 
aggregate supply-demand-equilibrium-condition. 

2. 1 s1 = c1 + w1 + p 1 

2.2 S2 = c2 + w2 + p2 

2.3 C - C - 1 + c2 

2.4 w = w1 + W2 

2.5 p - p - 1 + P2 

2.6 o1 = I 

2.7 o2 = W 

2.8 o1 = s1 

2.9 o2 = s2 

From 2.1-2.9 
· _ de _ 

1 2.10 p = ë 1 
c + W + P = W + I, Letting C - dt - I-c 

Equation 2.10, then, states that a necessary condition for supply­
demand-equilibrium in the overall economy is that profits are equal to net 
investment. How is this ta be understood? Ta grasp the full content of 
this, it is necessary ta recall that a concept of time is implicit in the 
marxian schemes of reproduction, the classical concept of a "period of 
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production". Within a period of production, both co~umption, investment and 
production take place, but the goods that are produced are not consumed or 
invested within the same period as they are produced, but in a later period. 
It follows then, that the problem of effective demand forms an integral 
part of the marxian reproduction schemes, since the demand for the product 
of one period is a function of plans for periods to corne. As may be well 
known, this is exactly the way Kalecki derived the principle of effective 
demand in his articles from the early thirties1). 

This prin~iple applies'of course bath to wages and investments, but to 
make things simple, we have assumed that the workers get their wages at 
the end of the period, and that they follow the classical-kaleckian rule 
of spending what they get. For the capitalist~ howeve~ this does not salve 
the problem of effective demand. In order to realize the expected value of 
the goods produced, and hence expected profits, it is necessary that expected 
profits equalize planned investment, which of course may be - or may not be -
the case. In the first case, where profit-expectations and planned investments 
match each other,one may say that profits are 11 determined 11 (or 1 imited) by 
supply (which is given). This is the "classical" case. But if, on the other 
hand, planned investments fall short profit expectations, profits will be 
determined by investment-demand alone. This is the "keynesian", or more 
accuratly the "kaleckian" case, where "capital ists get what they spend". 

Contrary to Kalecki we wi11 retain the basic ricardian-marxian assump­
tion on price-determination, or more precisely, on the determination of value 
added, "the labor theory of value 11

• In the light of the discussion above, 
this may be given the fo11owing form, where the equality refers to the 
llclassical", and the inequality to the 11 kaleckian 11 case. 

2.11 L~W+P 
In the following, which refers to the 11 classical 11 case, we will 

assume that 2.11 is an equality. 
The following equations are all merely definitions 

1) See especially essay 7-8, "The determinants of profits" and "Determination 
of national incarne and consumption", originally published in 1933 and 1939 
respectively, in Kalecki (6). The importance of Marx for Kalecki's theory of 
effective demand was fully recognized Joan Robinson, who regarded herself as 
a pupil of Kalecki : "Kalecki had one great advantage over Keynes - he had 
never learned orthodox economics ( .• ) The only economics he had studied was 
Marx", Robinson (13), p.56. 
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2. 12 c = nC 2.17 K 
k = I 

2.13 w 2. 18 1 
w=r p = -q 

2. 14 
p 

2. 19 q - Q - Q n = I - '5" - nC+L 

2.15 
p 

2.20 w 
r=-c M=-p 

2. 16 C 
V= I 2.21 C K=-p 

By substituting 2.14 and 2.16 into 2.10 and 2.15 respectively, we 

obtain 

0 îT 
2.22 C = -

V 
0 

2.23 r = C 

de 
0 ëff 

where C = T 

Thus, the growth rate of capital or the rate of accumulation has to 

equalize the rate between the capitalists share and. the capital-labor-ratio 

if supply and demand are going to match each other, and furthermore the 

rate of profit has to be equal to the rate of accumulation. Remembering 

that capitalists are the only savers in the system, so that the saving 

rate in supply-demand-equilibrium will be identical to the capitaliste share, 

it follows that this transformed form of the equilibrium condition (2.22) is 

identical to the equilibrium-condition obtained by Domarin his (post-keynesian) 

model of economic growth. This result is by no means a mere coïncidence, 

because Domar was to a great extent inspired by Marx2). 

By inspection we find that the system 2.22-2.23 has two equations 

and five variables (r,n,v,C,t), thus three degrees of freedom. In the 

following, the general procedure will be in each case to invoke assumptions 
on the income-distribution-variable (n) and the technology variable (v), 

in order to reduce the system to a relation between the rate of profit and 

time, r = f(t). By studying the properties of this function we will in each 
case be able to give a description of how the specific combination of 11 mode 

2) In the introduction to his pathbreaking article from 1946, Domar makes 
the following remark: 
11 This paper deals with a problem which is both old and new-the relation 
between capital accumulation and employment. In economic litterature it has 
been discussed a number of times, the most notable contributions belonging 
to Marx. More recently, it was brought fourth by Keynes and his followers 11

• 

Domar (3), p.137. 
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of regulation 11 and 11 mode of accumulation 11 shapes the long run supply-demand­
equilibrium growth path of the system. This methodology, it may be noted, 
follows closely the methodology of the classical political economists, the 
most notable contributions belonging to Ricardo and Marx 3). 

But, recalling the distinction made between the 11 classical 11 and the 
11 kaleckian 11 case, how do we know that the study of long run supply-demand­
equilibrium-growth-paths is of any interest at all ? This is of course, 
as everyone after Keynes has to admit, an important objection to the whole 
classical exercise. The classics tended to assume that insufficient demand 
in the short run would -at most- produce short and medium-term deviations 
from the long run trend. The reason for this, however, was not only, as 
assumed by Keynes, that they -as in the case of Ricardo4)_ relied on 
the scientific authority of Mr. Say. Firstly, they assumed that capita­
lists were structurally forced to accumulate in order to remain in 
business5). Investment,therefore,would tend to grow in line with profits 
in the medium and long run. Secondly, they assumed that insufficient 
demand, if it occured, would be followed by corrections on the supply 
side, restoring supply-demand-equilibrium, if not in the short, soin 
the medium or long run. 

3) The most typical example is probably Ricardos discussion of the 11 corn-laws 11 

where he showed how a specific combination of trade policy, the system of income distribution and the technology and factors of production available in the agricultural sector, could produce a falling rate of profit and hence stagnation in the long run. For explorations of the properties of this model, see Kaldor { 4) and especially Pasinetti (10), ch.1. 
4) Ricardo {12), p.291. 

5) This assumption may be found in an especially developed form in Marx' writings, where it takes the form of a theory of technological competition by means of invest­ment, where those who do not invest to a sufficient degree get a productivity-level inferior to the average. Therefore their profit-margins will be eroded, and they will be forced to go out of business. See especially Marx (8), Vol I p. 300f, Vol III, p. 265 and Marx (9) Vol II p. 206. This theory was, interesting enough, later picked up by Schumpeter, and is now more and more widely accepted as an accurate description, not of the capitalism Marx studied, but of contemporary capitalism. 
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While admitting that insufficient demand-problems are 
treated in an unsatisfactory manner in the classical tradition, we 
nevertheless hold the two classical arguments refered above to be 
basically sound. Regarding the former argument, however, we will 
make one additional assumption, that capitalists will not continue. 
to invest if profits (or what Marx called 11 the mass of profit 11 ) are 
falling. This may of course be the result of either a sudden (exo­
genous) eut in overall demand, or a very rapid deterioration in pro­
fitability due to the combined characteristics of the 11 mode of accu­
mulation11 and 11 mode of regulation 11 (and notas a result of depressed 
demand-conditions). ~~e will call the first type of crisis 11 kaleckian 11 

crisis and the second 11 classical 11 crisis. Regarding the latter argu­
ment, it may be shown6) that this holds. Thus, in the case of 

crisis , the economy will have a tendency to move in the 
direction of supply-demand-equilibrium again, even if the adjustment 
period may be rather long. It may, however, be drastically shortened 
by countercyclical governmental demand policies, as proposed by 
Kalecki and Keynes. This may be seen by introducing governmental 
demandas an additional source of demand in the equations 2.1-2.11 

2. 24 ?) 

S =ne+ L 
D = W + l + G 
S = D 

ne+ L = W + I + G 

6) See Appendix 1 to this paper. 

7) This is identical to the multiplicator developed by Kalecki if we assume 
that capitalists' consumption is zero, and (as is the case here) that hours 
worked are identical to net value added. It departs from the keynesian 
multiplicator by the fact that it is the distribution of income, and not the 
aggregate saving rate, that determins the effectsof expansionary policy (but 
the keynesian multiplicator can of course be derived from the kaleckian one). 
See especially Kalecki (6), p.89, 94-96. 
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While demand-management may be an adequate remedy for 11 kalecian 11 

crises, and also may be able to prevent persistent excess-supply problems 
in the case of 11 classical 11 crises, it will not be possible to restore growth 
by the means of demand management if the crisis is of a 11 classical 11 type. 
The reason is, of course, that the root of the crisis in this case is the 
depressed profitability-conditions, given supply-demand-equilibrium, and not 
depressed demand. Furthermore, it may be shown that in the absence of 
successfull governemental demand-management, 11 kaleckian 11 and 11 classical 11 crise~ 
will have a tendency to interfere with each other, since the 11 period of 
adjustment 11 in the 11 kaleckian 11 case is an inverse function of the rate of 
profit~)Thus in the times of 11classical" crises, where profitability-conditions 
are depressed, 11 kaleckian 11 crises, if they occur, will be of an especially 
severe nature. 

3. 11 Early capitalism II Constant technological level and competitive 
regulation. 

As mentioned in the introduction, this version of the model is charac­
terized by 11 competitive regulation 11 and a constant technological level(no 
productivity growth). It may be regarded as a 11 stone age" - version of 
capitalism. More precisely, the assumptions regarding the "mode of regu­
lation11 and the 11 mode of accumulation" may be summarized as follows : 

(a) Growth of real wages is determined by the balance between growth in 
demand and supply for labor. We will assume that if growth in the 
demand for labor (and labor actually employed) is above (below) a given rat, 
a , real-wages per hours will increase (decrease). This implies that the 
supply of labor is rather elastic in relation to demand if real wages 
rise. The explanation may for example be the existence of "surplus 
labor 11 -sectors of various kinds, at home or abroad. 

(b) Technology is given and constant, thus we assume that the technical 
composition of capital (k) is constant, and - also - that the level 
of productivity is constant. 

---------------------
8) See Appendix 1 to this paper. 
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(c) Prices are, as mentioned in the introduction, assumed to follow produc­
tivity. It follows from the assumptions above that prices in this case 
will be constant too. Further, we have to assume that the constants 
are chosen in such a way that the system is physically capable of 
reproducing itself. We will take this for granted also in the sections 
to corne. The model may now be summarized formally in the following way 

3. 1. w M = -p 

3.2. M = M0 [CJ ' 
µ ;;... 1 

3.3. Ls = Ls ecxt 
' 

0 ( CL ( 1 
0 

3.4. v = C/L 

3.5. V = kp 

3~6. K 
k=r 

3.7. k = l< (constant) 

3.8. 1 p - -q 

3.9. q = q (constant) 

3. 1 o. 1T = 1 - w 

0 

3. 11. C = 1r/V 

0 

3.12. r = C 

By inspection we find that the system 3.1-3.12 contain 13 variables 
(M,w,p,L,Ls,1r,v,K,C,k,q,r,t) and 12 equations, thus we should now be able to 
deduct a relation between the rate of profit (or the rate of capital 
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accumulation) and time: 

0 0 0 

(- ~ 
0 0 w r = îT V = - (k q)) = - -

îT îT 

. 
0 0 rw 0 0 . w r (M q)w _ rw µ (L-a) r = r- = - - = - -M = 

îT îT îT îT 

. w 0 0 

r = - - µ (C - V - a) 
V 

13.1 3 . w (r -r = - - µ 
V n)I ;. ~ a 1 for r Sa (assuming w -1 o) 

From 3.13 it follows that the system has an equilibrium solution, 
r = a, and further that this will be a stable equilibrium, since the rate 
of profit (and the accumulation-rate) falls if the rate of profit originally 
is above, and rises if the rate of profit originally is below, the equi­
librium level, as shown in figure 1. It follows from the equation-system 
3.1-3.12 that in equilibrium both capital, labor, total wages, profits 
and production9) - in physical or value terms - will grow at the same 
uniform rate, a, identical to the rate of profit. 

This very promising development,for the capitalists at least, may 
of course be disturbed by 11 kaleckian" crises, since short-run problems of 
demand-insuffiency may occur at any time in the absence of demand-management 
by the governement. In this case demand for labor will go down and so will 

9) This may seem less evident in the case of production than in the 
other cases : 
Q = qS = q (nC+L) = q (n¾ +L) = nK+Lq 

~ = nk+q (constant) 
0 0 

Q = L = a 
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FIG. 1. THE EQUILIBRIUM SOLUTION OF THE 
"EARLY CAPITALISM" - VERSION. 
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the wage rate, accelerating somewhat the problems of insufficient demand. 
But the (supply-demand-equilibrium) rate of profit will increase, and this 
will tend to shorten the adjustment period, since this period is inversely 
related to the (supply-demand-equilibrium) rate of profit'?turthermore, 
when supply-demand-equilibrium is restored, the actual rate of profit will 
be above the equilibrium-value, and as a consequence also the rate of growth, 
and the wage-rate will increase. In the course of time, however, the 
equilibrium solution will be restored, and the wage rate will return toits 
11 normal 11 level. Thus with "competitive regulation" and constant technology/ 
level of productivity, the most likeley result may be a cyclical development 
of real-wages and growth, where the level of real-wages fluctuates in the same 
direction as the overall growth-rate of the economy, as proposed by Boyer (2). 

4. Transitory capitalism : Competitive regulation with 11 taylorist 11 methods 
of production. 

Things seemed to work quite well for the capitalists in 11 early capi­
talism", even if they did not have the possibility of rising their rate of 
profit above a given level, with the exception of short- and medium-
term deviations from the long run trend. The assumptions of constant tech­
niques and no productivity-growth, however, were of course very radical 
simplifications, which nevertheless made it possible to study some of the 
mechanisms characterizing the "mode of regulation". But the crucial ques­
tion remains: Whathappens when the simplyfing assumptions regarding tech­
nical progress and productivity growth are relaxed? The mechanisms which 
served as stabilizing forces in an economy with no productivity growth, 
will they work in the same way when the assumptions regarding technology 
and productivity are changed? This is the question we shall try to discuss 
in this section. 

Following the analyses of the regulation-school, we will distinguish 
between three modes of raising productivity. The first is the taylo­
rian project of work intensification, where productivity is raised by an 
increased pace of production, elimination of breaks etc, without a change 
in the relation between physical capital-equipment and living labor. The 

./. 

-----------------------
10) See Appendix 1 to this paper. 
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second way of increasing productivity, which we will take into account 
here is rationalization, i.e. a reduction of the amount of labor necessary 
to operate a plant of given size by introducing new forms of work­
organisation, specialization etc. A third related way of productivity­
increase is the construction of new plants which reduce the amount of 
labor necessary by mechanizing major parts of the production-process 
(introduction of assembly-lines etc).These 11 fordist 11 typesof mechanization, 
especially assembly-lines, also greatly increase the scope for 
labor-intensification and rationalization. 

Although the three ways of productivity-increase mentioned above are 
closely related, they do differ in one important respect. While both ratio­
nalization and mechanization are accompanied by an increase in the relation 
between physical capital and labor, or what we have called the technical 
composition of capital, _this is not the case with labor-intensification in its 
purest form. It follows that the macroeconomic consequences of introducing 
them into the processof production also may be rather different., In this 
version we are primarilly going to study the consequence of the introduc-
tion of taylorist methods of production, postponing the discussion of the 
other two to section 5. The reason is, of course, that introduction of these 
forms of productivity increase on a broad scale historically was accompanied 
by a shift in regulation. 

In this section we are going to keep the equations 3.1-3.12 except one, 
the productivity-equation (3.9). Since productivity-growth in this case 
bears no relation to investment, and the technical composition of capital 
is assumed constant, we are going tolet productivity be a function of 
time alone 

4.9.a ~ = p <-> q = qo ept o < p < 1 

We are going to assume that pis a constant, but it may also be a 
function of time, most probably a decreasing one. Together with equations 
3.1-3.8,3.10-3.12, equation 4.9.a defines a system of 12 equations and 13 
variables, thus it should be possible to deduct a relation between the 
rate of profit (or capital) and time. 

./. 
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Let us start with the real-wage-equation, 

capital, technology and productivity: 
substituting hours worked with 

r 
C q eP~ µ 

M = M0 ( C5}µ = M0 l~ = 

0 ) 
Assuming, for conv,ence, L = L5 and C = 1 for t = o , leaves us with 

By substituting this expression of the real wage into the rate profit, 

and invoking the supply-demand-equilibrium condition, i.e. that the rate 

of profit has to be equal to the rate of capital accumulation 

M 
1-w 1 - q g-M 1 t ( )t 

r = v = -,z- = k = k [ qo eP - MOCµ eµ p-a ] 

4.13.a 

Thus we have arrived at an equation of the type we have been looking for, 

although rather complicated. A graphical presentation may help a little. 

Assurne t=o then . 
C 

ê = :o c - Mko cµ+1 = c Mko [~o - cµ1 
0 ) 

FIG. 2 

(M
qOOI 1 /µ 

C ~ o , for C 5 J 

C = o, for C = o 

. 
ac 
aC" ( o for C { (q0 1 ] 1 /µ 

' ? M µ'+f 
0 

= µ(µ+1) Cµ- 1 > o , for C > 0 

Similar curves can be drawn for other values of t • Assuming, on the contrary 
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that C = o , leaves us with 

c = o , c = [:f /µ .c.+~lt = c* 

This curve obvious ly de pends very much on the value on the exponent a + p \µ . 
Three cases can be distinguished 

1-µ * a) a + P-µ- > 0 C + 00 

' 
t + 00 

1-µ * fqol1/µ b) a + P-µ- = 0 C = for all values of t 
lMoJ 

1-µ * c) a + P-µ- < 0 ' C + 0 t + 00 

The function is presented graphically in figur 3a-c. Obviously, an 
) .1::JJ equilibrium will exist in case b where a + p µ = o . In this 

case the economy tends to a zero rate of profit. This, however, is a 
rather special case since it presupposes a specific relation between 
the coefficients of the system, and the result, a zero rate of profit 
is not very encouraging from a capitalist point of vue. Case c) is 
not very encouraging either, since the system in this case virtually 
disappears, the rate of profit being negative. Our main interest, the­
refore is the case. a) where a+~ > o since this is the only 
case which may allow for a positive rate of profit in the long run. 
The growth of emp l oyment may very we 11 be above the growth in II normal 11 

supply, as mentioned earlier, but we will assume that growth-rate in 
hours worked cannot be indefinitely large. For an equilibrium to occur, 
therefore, the rate of profit has to be positive and constant or at least 
tend towards a positive and constant level. It is not easy to see from 
figure 2 whether this may be the case or not. Let us therefore go back 
to equation 4.13.a and try to answer the question more directly. If the 

0 

rate of profit is constant, ac /at = o 
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0 

qo M M ac pt O ( ) eµ(p-ex)t cµ 0 eµ(p-ex)t µ cµ-1 ë 
af = T p e - T µ p-ex -T 

0 M 
eµ(p-a)t µ cµ [c -[(a-p) qo eµ(ex+p 1µU)t 

]] 
ac 0 p 
af = -T + Mo -µ cµ 

0 

ac 
= 0 af 

0 

C 
0 

+ a - P = C* = constant. 

Again, three cases may be distinguished 

a) C >a+ P1-µ/µ > o • 
* 0 * In this case the first term in C will vanish and C = C seems 

to approach ex -P • This cannot be the case however, because 
according to our assumptions C >a+ ~~ > a -P for all values 

0 

of t • Furthermore· for C = a - P , it follows from 4.13.a 
0 

that C grows exponentially. The result is contradictory and clearly 
not the solution we are looking for. 

o 1 o qo P b) C = ex+ pl;!!µ- > o C = a+ - - - p = constant ' M µ o 
This may seem to fit, but the two exprgssions af C have to be identi-

d l .f O -- 1 -- 1 cal, which will be the case if, 
What will happen to w in this 

an on y 1 , M w 

case if t f o O 0 

M (a+p-1;.l!)t 
o e µ 

= 
qo e{a+p 1~µ)t 

M = Mo ept eµ(p-a)t Cµ 
q qo 

w = 

Thus in this case w = 1 for all values of t and, consequently 
0 

C = 
1-w 1-µ r = - = o for all values of t . Thus ex + ~- = o V µ • 

This is clearly identical to the stationary equilibrium discussed 
above, characterized by a zero rate of profit and depending on a 
specific,and therefore unlikely, relation between the coefficients 
of the system. 
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FIG.3 - THE SOLUTIONS OF THE 11TRANSIT0RV-CAPITALISM9 

) i=JJ (a a.+p-µ- > o The 

C 

( b ) a. +p=1:il: = 0 The 11 stationary state 11 

C 

( C ) a. +plp-U < 0 The system disappears 

C k_ 

VERSION OF THE MODEL 

I 

I 

'-

' 
~ 

\ 
1 

( 1-µ 
h e a.+~) 

/ 

,- -
-·,--->~ t 
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o 1.::.IJ. o* 
c) o < C < a+p µ > o , C + 00 , t + 00 which does not fit either. 

The following conclusion seems unavoidable: an equilibrium-solution 

characterized by,orconverging towards, a constant positive rate of 

profit does not exist with the given specification of the system. It 
may be noted that this conclusion does not rest on the specific form 

of the labor-market-function, provided that the basic princi)le of 
wage-determination through "demand and supply" is retained11 . One 
may ask, however, whether a solution may be obtained if the labor­

market-function is skipped, or if the result rests on some other 
characteristics of the system. To answer this question, we substitute 
equation 3.1 with a restriction on the growth in hours worked 

0 

4.1.a a > L < y 

To make things simple, we assume that 4.1.a is an equality, thus 
0 

a> L =y. Substituting this condition into the rate of profit: 

0 0 0 

r = C = K - p = L - p = y - p 

Thus, this lèaves us with a constant, positive rate of profit, pro­

vided that y (or a ) is greater than p • We are going to look 

for an equation for the determination of real wages which fits into 
thi s : 

r = 

4.1.b 

1 M 
1-w 9 q - M - = = 

V k k -q 

M = q - kr = q ept - k{y-p) 
0 

Which may be used as an alternative to equation 4.1.a. 

t1) Different linear and logaritmic versions were tried, retaining ~) or 
(L-L) in the argument of the function. In all cases the system S 
yieltled a result comparable to figur 3a-c but all three solutions (a-c) 
did not exist in every case, and the exponent of the function c* for ê = o 
also varied slightly from case to case. 
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Thus, the problems of the 11 transitory capitalism 11 -version of the model 
rest on the way the labor market is organized. If competitive regulation 
is abolished, and a system based on indexation of real wages in line 
with productivity12 ), on the basis of a given level of capital-accu­
mulation or growth in hours worked, is introduced, the problems may be 
avoided 13). This holds of course, only as long as 11 kaleckian 11 crises 
are avoided too. An institutional reform then, introducing wage-producti­
vity-indexation ( 11 fordism 11 ) and demand-management ( 11 keynesianism"), 
should according the discussion here, be an adequate remedy for the 
crises of 11 transitory capitalism 11 . Whether this is a sufficient condition 
for stability and growth also in a system based on 11 fordist" method of 
production, or not, is the question we are going to discuss in the next 
section. 

5. Modern capitalism : Monopolistic regulation with 1taylorist1 and 
1fordist"methods of production. 

The crises of transitory capitalism were overcome through 
two major social innovations, demand management and wage-productivity­
indexation (in association with collective bargaining). Following the 
"regulation school" we will use the label 11monopolistic 11 (or "adminis­
strated11)regulation for this type of institutional framework. In the 
following we are going to assume that under monopolistic regulation 
demand-management are pursued by the governments and in a successfull 
way, so that 11 kaleckian 11 crises are avoided, and that real-wage-growth 
follows productivity-growth. Furthermore we will assume that a part of 
the wages is given as indirect wages in the form of governmental services, backing 

12) lt may be shown that this result holds even when fordist methods of 
production are introduced, provided that the effect on the development of 
the capital-labor-ratio is 11 capital-saving 11 or 11 neutral 11 in value terms. 

13) The solution resembles the Kaldor-Pasinetti-solution of the Harrod­
Domar-model, letting the distribution of incarne be the variable to be 
determined endogenously in the system. Pasinetti makes the following 
remark: 11 If the so much feared increasing immiserization of the working 
class is avoided, and a continually growing level of per-capita wages 
takes place instead, one can hardly attribute it to any intrinsic merit 
of a capitalist system. What is taking place is imposed by the require­
ments of survival. The system could not last otherwise -it would be doomed 
to slump and collapse 11 (Pasinetti (10) p. 102. As we are going to see in 
the next section, however, this conclusion, while validas long as "taylorist" 
methods dominates, may be a little bit too hasty for the case when 11 fordist" methods of production dominates. 
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the new way of life (mass-consumption), and transfers. In addition, and 
important in relation to what follows,we assume that the governments 
pursue full-employment-policies, That is, if the growth of private demand 
for labor is below the growth of the supply of labor, which is assumed 
to be given and constant, the workers not employed by the private sector 
will be employed by the government or receive transfers which are identi­
cal to the sum of direct and indirect wages to workers actually employed. 
Both direct and indirect real wage per houris assumed to follow produc­
tivity. The indirect(governmental) part may of course be assumed to grow 
faster, but we will leave this possibility aside (as may be seen from 
what follows, the problems will be great enough without this type of 
governmental 11 profit-squeeze 11 -policies). 

Regarding technology, we will allow for both 11 taylorist 11 and 
11 fordist 11 production-methods. Wewill, however, assume that the effect 
of work-intensification becomes less important through time. Regarding 
rationalization/mechanization, productivity growth are in both cases 
accompanied by increasing technical composition of capital. We will therefore 
assume that productivity-growth in these cases can be regarded as a function 
of the growth in this ratio. Furthermore we will assume that the best-practise­
techniques in terms of the technical composition of capital move steadily 
forwards at a constant rate B, which we assume to be rather small, and in 
every case below one. The coefficient determining the effect of increases 
in the technical composition of capital on productivity growth, must also 
be below one. If not, it can be shown that labor will be an inferior factor 
of production 11 14 ! 

14) This may be seen in the following way 
q=Q= Q = Q 

'S" nC+L ~ 

Q = nK + ql 

Y = Q-nK = ql 

y = </> KÀ L 1-À 

av 
al 

~ 
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We should now be able to give the 11modern-capitalism 11 -version of the 

model a functional form. First of all, however, we have to reformulate the 

definition of profit (P) : 

-L = hoursworked in the capitalist sector 

Ls = supply of work in hours 

g = indirect wage (value) per hour 

L = wl + dC + gls + w(Ls - L) , for Ls > L 
L = (w + g) L + dC for Ls < L 
p = L - (w + g) L· 

' for Ls > L s 
p = L - (w + g) L for Ls < L 

The whole system is given below 

5. 1 .M w 
= -p 

5:. 2 M = (/)1 q 

L 
5.3 II = 1 - (w + g) -2. for Ls > L L 

JI = 1 - ( w + g) 
' for L

5 
< L g (constant) 

5.4 C 
V = I 

5.5 V = kp 

5.6 k = k eet 
0 ' s(constant) 

' o < B < 1 

5.7 p 1 
= 

q 

5.8 q = qo lntp ( k r p,À {constant) e K 
'o 

0 < p ,À < 1 

5.9 
0 II C = -

V 

0 

5.10 r = C 
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5. 11 p = L - (w + g) Ls ' for Ls > L 
p = L - (w + g) L 

' 
for Ls< L 

5. 12 Ls = L ea 
so ' for Ls < L 

We are going to consider two different cases 
1) Ls ~ L 

2) 

In the first case we have a system of 11 equations and 12 variables; 
which we are going to solve in the same way as in the earlier sections. 
In this case, it may be noted, where the demand for labor is above or 
identical to supply, it is assumed that the demand for labor will be 
satisfied, even when it is above "normal" supply. This may for example be 

the resul t of II immi gat ion 11 to the 1 abor market from sectors characterized 
by 11 surplus-labor 11 at home or abroad, or by increased participation-rates; 
due to strong demand-pressure in the labor-market. Alternatively we might 
have assumed that the growth in hours worked always has to be identical 
to or below the growth in 11 normal 11 supply, and that the pace of intro­
duction of new techniques (the growth in the technical composition of 
capital) adapts to the restriction posed by the limited growth in labor 
supply,as long as this makes it impossible to introduce new techniques 
at the optimal rate s . The results regarding the long-term-growth 
of the system, however, would not be very different. 

In the first case 

Productivity growth decl ines as the effect on productivity of 
taylorist-work intensification vanishes 

0 

aq = 
at 

0 

- _e__ < 0 
t2 

lini q = À s 
t~ 

0 

' 
~ = _e__ > 0 
at2 t 3 
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FIG. 4 MODERN CAPITALISM : THE CASE OF FULL EMPLOYMENT SECURED BY THE 
CAPITALIST SECTOR. 

0 

q/i\ 

! 
i 

Productivity growth declines as taylorist work­
intensification becomes less important 

o-i -----· - ) t 

0 

V Ji\ 

0 

* _li{' r 

a+ S(1-A) - -­
r* 

As a result the capital-labor ratio increases over time. 

p 
s(1-,J 

--~ t 
I 

And the rate of profit begins to decline 

l 
1 

Case 1 

0 - .. ------·- ---~-------·------ ________ L_ 
1 

L 
p p +-yp 

s(1~~) se 1-A'i 
* t " 

\ 

When the rate of profit passes a certain level 
(r = r*); the growth in the capitalist sectors 
demand for labor falls short of supply 



- 28 -

As a consequence, the capital-labor-ratio starts to grow 

k p k 
V = = q 
0 0 0 

~ ~ V = k - q = s(1 - À) - p 
0 for t p 

t ' (3{1-À) 
0 0 

av 
= ..E_ > 0 a2v ..E_ < 0 af ' = -

t2 at2 t3 
0 

l im V = (3 ( 1 - À) > 0 
t-+<x> 

Since relative incarne shares are constant, the rate of profit becomes 
a decliIDing function of the capital-labor-ratio alone: 

Il 1 - (w+a) constant r = - - w + g = 
V V 

• 0 

r (E. - ~ 
t ' 

p 5 .14 = r (-.v) = s(1-À)) 0 for r t -8(1-À) 
0 

av • 0 

[-t,: (%- 13(1-À))2) 
• Ill (- r V) - r r -· -r- + = at 

•• r (R - B (1-À) - /.p) (E. 13(1-À) !f)) r = r - + l t t t 

Since p have to be less than one to fit t = 1 , the first term in 
brackets will be negative. 
Thus 

... ) 
r ( o 

.. ' 
r ( 0 

, for 

, for t ~ p + 1 
S{1-À 

+ /p) ~ 0 
t 

As the rate of profit decreases towards zero, a level wil1 necessarily 
be reached where the growth in the capitalist sector's demand for labor 
falls short of the (given) growth in 11 nonnal 11 supply 

5.4-5.10 C 
V = L 

0 0 0 0 

L = C - V = r - V 



0 

L = r - (s(1 - À)_ .e_) 
t 
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0 

L > a , for r > a + S(1 - À) - .e_ = r* t 
* ~ * ar p. cl'" r _ p ' - , r* ( 0 at - t2 ' d t 2 - - t 3 , for 

* r + a +S (1 -À) , t + 00 

t ~ p -a-+S~(-1--À~) 

The working of the model in this case is sketched in figure 4. It follows 
that the economy necessarily reaches astate where the government has to 
intervene in order to prevent rising unemployment. In this (second) case 
unemployment may be avoided, but the effect of the rate of profit will 
be that it falls even faster than before, since in this case the capitalists 
share will be falling too. 

0 0 , 

In this case, L < Ls • The system 5.1 - 5.12 contains 13 variables 
and 12 equations, thus one degree of freedom as in the earlier cases. 
The capitalists share falls if 

; = - (w + q) rl•\: 1\J = LLS (w+q) (l - L.i < 0 for i'. < L, 
o L l o 

TI = T (w+q) (r - v - a) , assuming î ~ 0 

• 5.15 TI = 

The rate of profit falls if: 

5. 16 ~ = r 1-rr (r _ (a+ s(1-À))) 
TI 1-n < 0 , for r <a+ s( 1-À) 

1-TI 

The real interesting question in this case, however, is whether or not 
profits will begin to fall too, producing a "classical crisis 11 

: 
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0 0 0 0 0 0 

P = rr + L = n + c - v 

o 1_n s(1-À) 
P = rr (r - (a + 1_n )) + r - s(1-À) 

0 

p = r 
Il r1-n 1+n l - a+ - S(1-À) 

l Il Il J 

0 1 
P = n (r - ((1-rr) a+ (1+rr} s(1-À)) 

0 

P < O , r < (1-n) a+ {1+n} s(1-À) 

It fo 1 lows that a positive rate of profit can be defined for each level of 
the income distribution below which profits fall along with the rate 
of profit and the capitalists'share. We may conclude then, that the 
characteristics of "modern capitalism 11 imply,a tendency towards "clas­
sical crisis 11 in the long run. When this crisis occurs, the government 
may successfully prevent the crisis from aggravating through demand-mana­
gement, but it will not be possible to restore the growth-potential 
of the economy by those means, since the crisis is caused by depressed 
profitability~conditions. Furthermore, a reduction in the workers share 
or in the level of indirect wages, which may restore profitability in 
the short run, will not change the long-run tendencies towards crisis, 
stagnation and rising unemployment. A policy aiming at reversing these 
trends cannot, if the assumptions underlying this model are correct, 
be based on changes in the system of distribution alone, but have to 
interfere with the conditions of competition, technological change 
and organisation of the labor-process as well. Whether or not this is 
possible without major changes in the social and political structure 
of society, or the 11 regulation 11

, rests in the dark. 
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6. Concluding remarks. 

The aim of this paper was partly to explore the possibilities 
of introducing the concepts of "mode of regulation 11 and "mode of accu­
mulation" within a framework derived from classical political economy, 
expecially Marx, and partly to highlight some of the problems discussed 
by the 11 regulation-school 11 from a related, but somewhat different angle. 

Regarding the first point, we hope to have shown that the 
introduction of concepts refering to different 11 stages 11 of historical 
development into the classical framework makes it much more suited for 
both historical analysis and analysis of present-day capitalism. In 
our view this seems to be a much more promising way of developing the 
classical framework than attemps to derive supra-historical "laws of 
accumulation" for the capitalist epoch as a whole, the most famous example 
being the discussion within marxian economics of 11 the law of the falling 
rate of profit 11

• 

Whether the models presented here throw any additional light on 
the analyses of the 11 regulation school11 or not, may of course be a matter 
of discussion. This is especially so because of the many simplifications 
made. The need for further work should be obvious, especially on topics 
as money, credit and investment-behaviour, which of course are closely 
related. Without a better treatment of these topics, it will difficult 
also to treat the possibility of 11 kaleckian 11 crises, which now are 
discussed mostly "ad hoc", in a more satisfactory manner. 

If, however, one accepts simple macro-mode l s li ke the one 
presented here as helpfull tools in analyses of long term economic 
development, it is difficult not to draw the conclusion that it gives 
some support to the ana lyses of the 11 regul ation-schoo l 11

15 ). An especi a lly 

15) It may also give support to the type of analysis carried 
out by Perez(ll) from a somewhat different angle. According to 
Perez, long term economic development must be analyzed as 
the result of changing technological paradigmes and (lack 
of) correspondance between these changes and the existing 
social and institutional framework. "Taylorist" and "fordist" 
methods, then, could be seen as examples, or parts, of such 
paradigmes. The analysis of Perez is especially relevant in 
the present context because she tries to analyse the present 
crisis not only as the result of the exhaustion of the existing 
technological paradigme, but also as a result of the inability 
of the existing social and institutional system to cape with 
the technological paradigme which is emerging. This is of 
course a way of thinking which is very close to "regulation­
school". 
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striking result was that it was shown that a determination of real-wages 
based upon demand and supply for labor, which worked quite well in an 
economy without technical progress, was incapable of securing a long­
term equilibrium when technical progress in the form of taylorist methods 
was introduced. These problems, however, could be overcome if the 
supply-demand determination of wages was abandoned, and a system based 
on productivity-indexation of wages was introduced. This gives strong 
support to the analyses of the 11 regulation school 11 of the crises of 
the thirties as caused by the inability of the old mode of regulation 
to secure a balanced growth through a sufficient rate growth in real 
wages. The crises of the thirties then, according to this interpreta­
tion and the models developed here, was not only a crisis of insuffi­
cient demand in general (the 11 keynesian point), but also -and may be 
more fundamental- a result of a lack of macro-economic balance caused 
by the tensions by the changing mode of accumulation and the prevailing, 
11 competitive 11 mode of regulation. 

While the change of regulation following the crises of the 
interwar-period and the second world war may be seen as an adequat 
remedy for the crises caused by the introduction of taylorist, and to 
some degree also fordist, methods of production, it is not obvious that the 
new institutional framework will work in the same stabilizing way 
when fordist methods of production have become the dominant mode of 
production. If the assumptions made here are correct, the crises of 
the seventies and eighties may be seen as the combined result of the 
reduced significance of taylorist methods of productivity growth, 
and the generalization of fordist methods of production based on capital­
intensive techniques. The consequence then, according to the model of the 
changes in the mode of accumulation and the existing institutional frame­
work, is a falling rate of profit, and a 11 classical 11 crisis in the long 
run. If this is correct, it implies that a solution of the present cri­
sis cannot be based on a change in regulation alone, contrary to the 
crises of the thirties, but necessarily presupposes a change in the 
mode of accumulation, or technical development, as well. 
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APPENDIX 1 - THE EFFECT OF INSUFFICIENT DEMAND UNDER CLASSICAL ASSUMPTIONS . 

. 
Assume that the actual level of capital-accumulation (C) is below 

.* 
the supply-demand equilibrium level (C) 

The immediate effect of this will be insufficient demand for 
investment-goods. In the next period of production, however, the reduced 
level of investment implies a reduced level of supply compared with the 
supply-demand-equilibrium-growth-path. But at the same time also the level 
of demand for consumption-goods will be inferior to the level corresponding 
to the supply-demand-equilibrium-growth path. The balance of these effects 
depends to a great extent on whether or not investment-demand picks up 
again. Below three different cases are considered: 

. . 
(a) Suppose that C = C* - X in period 1, returning to C = C* 

in period 2. Let dD and dS be the induced demand-and supply-effects : 

~ t 1 2 ...... m 

dD -X . - ~ X w 
- - X 

V V 

dS 0 -(nJ.)X 
V 

-(n+l.)x 
V 

Thus, in this case, the induced reduction in supply will be greater 
than the reduction in demand from the second period on, restoring supply­
demand-equilibrium. 

(b) This, however, may be regarded as a very favourable case. Suppose, 
on the contrary that the reduction in the level of investment level (X) is 
11 permanent 11 (X constant) : 

~ t 1 2 ...... m 

dD -X - ( 1 +!!!) 
V 

X - [ 1 + ( m-1 ) ~ J X 
V 

dS 0 -(nJ.) 
V 

X - (m-1) ( n+l.) X 
V 
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In this case the problem of excess supply remains in the second 
period also1) • But what will happen in the long run? 

jdDml - jdSml = X [1+(m-1) ~-(m-1)(n4)] 

= X [1+(m-1)(~ - ..!. - n)] 
· V V 

= X [1+(1-m)(r*+n)] (where r* = ~) 
V 

jdDml - jdSml = 0, for (1-m)(r*+n) = - 1 

ljdDml - jdSml 0, 1 
1 = for m = 1 + -r*+n 

It can be seen right away that the number of periods necessary to 
restore supply-demand-equilibrium is inversely related to the (supply-demand­
equilibrium) rate of profit~ and the depreciation-rate, and that it 
approaches infinity when the sum of those rates approaches zero. For 
"reasonable" values of the rate of profit and the depreciation-rate, however, 
a "reasonable 11 value of m will exist. If, for example, bath the rate of 
profit and the depreciation rate is 10 %, m = 1 + ~ = 6, thus, in this 
case, it will take 6 periods to restore supply-demand-equilibrium. 

(c) It may be objected, however, that also this case is too favourabl 
for the 11 classical 11 approach. Let us instead assume that subsequent cuts of t 
same size (X) occur in each period to corne: 

2 m 

dD -X -(21)X -[m1(m-1) ~]X 

dS 0 -(n4)x -[;(m-1)(n4)1x 

1 ) The condition for this is r+n<1, which we generally are going to assume i: 
satisfied. 
2) Or more precisely, the rate of profit that would have existed it supply­
demand equilibrium had been restored, the actual rate of profit may of course 
lower as long as excess supply prevails. 
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It should be obvious that excess supply will remain in the first 
and second period of production, but what happens in the long run? 

JdDml - jdSml = X[m + 7(m-1) V -7(m-1)(n+J.)l 

= Xm (1 + (m- 1) (~ - .! - n)] 
Z V V 

= Xm (1 + (1-m){r*+n)] (where r* = 1-w) 
2 V 

JdDml - JdSml = 0, for (1-m1(r*+n) = - 1 

2 for m = 1+.~ r +n 

The conclusion, it may be seen, is rather identical to the previous case, 
even if the time needed for restoring the equilibrium is prolonged ; with 
the same values as in the previous example, it will now take m = 1 + Â = 11 Ü,L 
periods before supply-demand-equilibrium is restored. 

Thus the classical political economists'belief in the medium -
or long-run stability- properties of economic development may seem partly 
justified. 


