Endogenous Growth in a Stylised 'Classical' M odel

By Heinz D. Kurz and Neri Savadori®

|. Introduction

Interpreters from Adolph Lowe (1954) to Walter Eltis (1984) stressed that economic growth
and socio-economic development in the classcd authors from Adam Smith to David Ricardo
and Kal Marx were essentiadly consdered as endogenous phenomena. In their writings the
behaviour of agents, their creativity and need for achievement and digtinction, and the socid

rules and inditutions defined the confines within which the process of the production, distribution
and use of socid wedth unfolded. The concept of exogenous growth, as it was introduced by
Gustav Cassdl and then made central in Robert Solow's growth modd (Solow, 1956), was
totaly extraneous to the way the classcad economists thought. In their view the main problem
the socia sciences were confronted with consisted of the fact, in the words of Smith's teacher
Adam Ferguson, that history is ‘the result of human action, but not of human design'. What was
needed was to come to grips, as best as one could, with the consequences of purposeful human

actions, both intended and unintended.

In this paper we consder avery smal and highly stylised aspect of the endogenous character of
economic growth as envisaged by the classica authors. To keegp the argument within limits we

st asde dl problems that cannot possibly be dedt with in a short paper like this. In particular
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we shdl not ded with the development aspect of economic growth, the involved technicdl,
socid, dructurd and ingtitutiona changes, the availability of an ever greater variety of goods and
of qualities of goods, the erosion of received patterns of consumption, of culturd styles and of
socid relaions, and the establishment of new ones, and so forth. These themes play in important
role in authors such as Smith and Marx. We dso set aside dl anaytical complications due to the
factud intricacies of an ever more sophiticated system of the socid divison of |abour and an

ever more complex network of interdependent sectors of production.

The paper assumes essentialy a smple one-sector economy in which ‘corn’ is produced by
means of doses of labour-cum-capital, where capital conssts only of corn and each dose of
labour-cum-capita exhibits the same proportion of labour to corn. This means that labour-cum-
capitd can be treated as if it were a single factor of production. This bold smplification of the
‘classcd’ approach to the problem of economic growth can only be judtified if it does not
misrepresent an important agpect of at least a variant of that approach. However, one generdly
engages in such amplifications only for heuritic reasons, and the heurigtic perspective underlying
this paper is to prepare the ground for a comparison with prominent contributions to the so-
caled 'new' growth literature (see Kurz and Salvadori, 1996, 1997, 1998). Many of the moddls
elaborated in the new growth literature are essentialy one- sector models and know only asingle
capital good, just as our modd does. By highlighting certain ideas found in the classca
gpproach in the most smple form possible, we provide smiles of some ideas found in modern
contributions to growth theory. This dlows us to raise the question, and provide dements of an
answer to it, of continuity and change in growth theory from the classica to the modern authors.
We bdieve that the stylised cdlasscd mode daborated in this paper following a wel-known
literature (see Kaldor, 1955-56, Samuelson, 1959, Pasinetti, 1960), despite some vdid
criticiams that can be brought forward againg it, is able to capture a number of eements of at
least an important strand in classical thinking.

The fallowing andysis will be exdusvey long period, that is, atention will focus on positions of

the economic system characterised, in competitive conditions, by a uniform rate of profits



throughout the systemn, a uniform red wage rate, and a uniform rate of rent for each qudity of

land.

The compaosition of the paper is as follows. In Section 11 we shdl outline the smple stylised
‘classicd’ or rather Ricardesque theory of growth and use Kador's wel-known diagram to
illugtrate the endogeneity of the rate of growth. We shdl ded both with the case in which the
redl wage is given and independent of the rate of growth of the workforce and the case in which
a higher rate of growth requires a higher red wage rate, reflecting some kind of Mathusan
population dynamics. It is argued that the introduction of the latter does not affect the basic logic
of the dasscd point of view, namdy, that in norma conditions the pace a which capita
accumul ates regulates the pace at which the labouring population grows. In other words, labour
is conddered as generated within the process of capitd accumulation and economic growth.
Section 111 dedls with neoclassica models of economic growth. It isfirst argued that for reasons
that have partly to do with its andyticd Structure, which tekes the initid endowments of the
economy of ‘factors of production’ as given, the margindist approach starts naturdly from a
long-term rate of growth that equas some exogenoudy given rate of growth of the factor(s) of
production. This is exemplified in terms of the contributions of Alfred Marshdl, Gustav Cassel
and Robert Solow. Next it is argued that the endogenisation of the growth rate in a class of
models belonging to the so-called 'new' growth theory is effected in away that is reminiscent of
classcad economics. While in the Solow growth modd, for example, labour istrested as a nor+
producible and non-accumulable factor of production whose fixed rate of growth congrains the
long-term expansion of the economic system, in some new growth models this factor is replaced
by 'human capitd’ or 'knowledge, which are taken to be producible and even accumulable (or
costlesdy trandferable among subsequent generations of the population). Very much like the
classicd assumption of a given red wage rate this is equivdent to the assumption that there isa

mechanism generating ‘labour’. Section 1V contains some concluding remarks.

I1. Endogeneous growth in the'classical' economists



1. Accumulation vis-a-visdiminishing returnsin agriculture

We begin our discusson with a sdection of some sylised andyticd dements, and thelr
interaction, that figure prominently in David Ricardo's contribution and that are often considered
to represent the building blocks of the classcd postion tout court. This invariably involves a
bold reduction of the fascinating richness and diversity of casscd anayses. It does not even
adequatdly represent Ricardo's much more anayticaly focussed contribution to the problem
under congderation. However, it captures some of the ideas that permeate much of his work,
and this is one of the reasons why we engage in embarking on the following Ricardesque

modd.

The focus of our attention is on what Ricardo cdled the 'naturd’ course of the economy. By this
he meant an economic system in which capitd accumulates, the population grows, but there is
no technical progress. Hence the argument is based on the (implicit) assumption thet the set of
(congtant returns to scale) methods of production from which cost-minimising producers can
choose is given and congtant. Assuming the red wage rate of workersto be given and congtant,
the rate of profits is bound to fdl. Due to extensive and intensve diminishing returns on land,
‘with every increased portion of capital employed on it, there will be a decreased rate of
production.’ (Ricardo, [1817] 1951, p. 98). Profits are viewed as a residua income based on
the surplus product left after the used up means of production and the wage goods in the
support of workers have been deducted from the socia product (net of rents). The ‘decreased
rate of production’ thus involves a decrease in profitability. On the premise that there are only
negligible savings out of wages and rents, afdling rate of profits involves afdling rate of capita
accumulation. Hence, as regards the dynamism of the economy attention should focus on
profitability. Assuming that the margind propendty to accumulate out of profits, s, is given and

congtant, a'classica’ accumulation function can be formulated

i S(r=rpn)  fr=ru,
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where r .. = 0 is the minimum leve of profitability which, if reached, will arrest accumulation

min

(cf. ibid., p. 120). Ricardo's 'natura’ course will necessarily end up in agtationary sate!

Clearly, in Ricardo the rate of accumulation is endogenoudy determined. The demand for [abour
is governed by the pace a which capitd accumulates, whereas the long-term supply of [abour is
regulated by some 'Mdthusian Law of Population'.2

Assuming for amplicity a given and congtant red wage rate, Ricardo's view of the long-run
relationship between profitability and accumulation and thus growth can be illusrated as in
Figure 1 (see Kaldor, 1955-56). The curve CEGH is the margind productivity of Iabour-cum-
capitd; it is decreasing snce land is scarce: when labour-cum-capital increases, ether lessfertile
qudities of land must be cultivated or the same qudities of land mugt be cultivated with

processes which require less land per unit of product, but are more codtly in terms of |abour-

1 This path mugt, of course, not be identified with the actual path the economy is taking
because technica progress will repeatedly offset the impact of the 'niggardliness of nature

on the rate of profits.

2 Red wages may rise, that is, the 'market price of labour' may rise above the 'naturd’
wagerate. Thisisthe casein agtuation in which capita accumulates rapidly, leading to an
excess demand for labour. As Ricardo put it, 'notwithstanding the tendency of wages to
conform to their naturd rate, their market rate may, in an improving society, for an
indefinite period, be congtantly above it' (ibid., pp. 94-5; emphasis added). If such a
congelation prevails for some time it is even possble that ‘cusom renders absolute
necessaries what in the past had been comforts or luxuries. Hence, the natura wage is
driven upward by peragently high levels of the actud wage rate. Accordingly, the
concept of 'naturd wage in Ricardo is a flexible one and must not be mistaken for a
physiologica minimum of subsstence. See Stirati (1994) and Kurz and Salvadori (1995,
ch. 15).



cum-capitd. Let the red wage rate equa OW. Then, if the amount of labour-cum-capita
applied is L, the area OCEL ; gives the product, OWDL, gives tota capita employed, and
BCE tota rent. Profits are determined as a residual and correspond to the rectangular WBED.
As a consequence, the rate of profits can be determined as the ratio of the areas of two
rectangulars which have the same bass and, therefore, it equals the ratio WB/OW. If in the
course of cgpital accumulation and population growth the amount of labour-cum-capita risesto
the level of L,, then OCGL,, givesthe product, OWFL, the capita, ACG the rent, and WAGF
profits. The rate of profit has falen to WA/OW. Obvioudy, if a podtive profit rate implies a
positive growth rate (i.e,, r;, = 0), the economy will expand until labour-cum-capital has
reached the level L . At that point the profit rate is equa to zero and so is the growth rate. The

system has come to a standdtill: the engine of growth, profitability, has run out of steam.
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Figure 1. Land as an indispensable resource

In this bold smplification the required size of the work force is conddered as essentidly
generated by the accumulation process itself. In other words, |abour power is treated as a kind
of producible commodity. It differs from the other commaodity, corn, in that it is not produced in
acapitaistic way by a specid industry on a par with the corn-growing sector, but is the result of

the interplay between the generative behaviour of the working population and socio-economic



conditions. In the most ample conceptudization possible, labour power is seen to be in dagtic
supply a a given red (thet is, corn) wage rate. Increasing the amount of corn available in the
support of workers involves a proportiona increase of the work force. In this view the rate of
growth of labour supply adjusts to any given rate of growth of labour demand without
necessitating a variation in the red wage rate.3 Labour can thus put no limit to growth because it
is 'generated’ within the growth process itsdf. The only limit to growth can come from other
nonaccumulable factors of production: as Ricardo and others made clear, these factors are
natural resources in generd and land in particular. In other words, there is only endogenous
growth in the classca economigs. This growth is bound to lose momentum as the scarcity of
natura resources makes itsdf fet in terms of extensve and intendgve diminishing returns.

(Technical changeis of course seen to counteract these tendencies.)

The assumption of a given and congtant red wage rate which is independent of the rate of
growth of the demand for ‘hands can, of course, only be judtified as a first step in terms of its
amplicity. In fact, in some of his discussions with Thomas Robert Malthus, Ricardo appears to
have adopted this assumption precisely for the sake of convenience. Thereis clear evidence that
he did not congder it a Sylised higorica fact of long-term economic development. Reading his
works one gets the impression that the interrelaionship between the expansion of the economic
system as a whole and the wage and population dynamics was far from smple and actualy
differed both between different countries in the same period and between different periods of
the same country, depending on a variety of hisorica, culturd and indtitutiond factors. For
example, Ricardo stressed that ‘population may be <o little stimulated by ample wages as to

increase at the dowest rate — or it may even go in a retrograde direction’ (Ricardo, Works,

3 In the more sophidticated conceptudizations underlying the arguments of Smith and
Ricardo, higher rates of growth of labour supply presuppose higher levels of the red
wage rate. But as we shdl see below, the basc logic remains the same in normd
conditions the pace a which capitd accumulates regulates the pace at which labour

grows.



VIII, p. 169; emphasis added). And in his Notes on Malthus he insgsted that ‘population and
necessaries are not necessarily linked together so intimately': "better education and improved
habits may breask the population mechanism (Ricardo, Works 11, p. 115). However, we
encounter dso the following view expressed in hisletter to Madthus of 18 December 1814:
A diminution of the proportion of produce, in consequence of the
accumulation of capitd, does not fdl wholly on the owner of stock, but is
shared with him by the labourers. The whole amount of wages paid will be

greater, but the portion paid to each man, will in al probability, be somewhat
diminished. (Ricardo, Works, V1, pp. 162-3)

In what follows we formdise the idea that higher rates of capitd accumulation which
presuppose higher rates of growth of the workforce correspond to higher levels of the read wage
rate.4 We shdl see tha the basic logic of the argument which we have illustrated by means of
the assumption of afixed red wage rate remains essentidly untouched: in norma conditions the

pace a which capita accumulates regulates the pace at which labour grows.

Assume that higher growth rates of the labouring population require higher levels of the corn
wage paid to workers. Higher wages, the usua argument goes, give workers and their families
access to more abundant and better nutrition and medica services. This reduces infant mortaity
and increases the average length of life of workers. Let w be the wage rate that must be paid in

order to keep the labouring population stationary, and let w = w(1 + g) be the wage rateto be

4 The pardle tendency of the rate of profits and the red wage rate to fal contemplated in
the cited passage has recently gained some prominence in the so-called ‘New View' of
the long-run trend of wages. See, in particular, Hicks and Hollander (1977). These
interpreters of Ricardo (and of the classcad economigts a large) fed entitled to
superimpose onto Ricardo's andyss the margindist concept of a ‘labour market,
concelved of in the conventiond way in terms of the confrontation of a demand and a
supply function. It should be noted, however, that this concept is entirely extraneous to
dasscd thinking.



paid in order for the labouring population to grow & the rate g. Further, let the margind
productivity of labour-cum-capita (the CEGH curve of Figure 1) be the function f(L). Then the

rate of profitsr turns out to be

[ = f(L)— w(d+9) _
w(l+ Q)

Hence, on the smplifying assumptionthet r ., = O,

g=s flL)— Wl +9)
w(l+g)

from which we obtain a second degree equation in g:
wg?+(1+9wg-df(L)-w] =0,

which, for f(L) > w, has a positive and a negative solution. The negative solution is insgnificant
from an economic point of view because it is less than —1 and would thus be associated with a

negdtive rea wage rate. The postive solution is

_ \/ (1— 922 + A (L)W — (1 + 9W
- .

g

The resault of this smple exercise is that the WDFH curve (see Figure 2), which in Figure 1 was

ahorizontd gtraight line, becomes a decreasing curve:

— Q202 w vy
W(1+g) :\/(1 S)“W +4§f(L)W+(1 S\ .
Note that if f(L) >w , then f(L) >w(1+ g) >w, wheressif f(L) =w ,thenf(L) =w(1+g) =
w . To conclude, the resulting modifications of Figure 1 do not change the substance of the

‘classicd’ point of view expounded above>
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Figure 2: The wage rate as function of the growth rate

In this case if we take into account the possibility contemplated in the above that a higher rate of
growth of the work force might require ahigher leve of the real wage rate, then the WDF curve
in Figure 3 would be higher, but it would il be an horizontd straight line below the CEG and
above the WDF draight lines.

2. Production with land as a free good

We may now briefly turn to the hypothetica case in which the economy can grow without ever

experiencing the congraint of scarce land(s). This amounts to setting land asde in Ricardo's

J[l 1+, )]2W2 + 44 (LW + [1- s(+ rmm)]W

2W

w(l+g) =
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doctrine which might gtrike the reader as something like Hamlet without the prince. However,

Ricardo himsdf contemplated this case. In his letter to Mdthus aready referred to, he wrote:

Accumulation of capital has a tendency to lower profits. Why? because every
accumulation is attended with increased difficulty in obtaining food, unlessit is
accompanied with improvements in agriculture; in which case it has no
tendency to diminish profits. If there were no increased difficulty, profits would
never fal, because there are no other limits to the profitable production of
manufactures but the rise d wages. If with every accumulation of capital
we could tack a piece of fresh fertile land to our Island, profits would

never fall. (Ricardo, Works VI, p. 162; emphasis added)

Similarly, in hisletter to Madthus of 17 October 1815 he stated that

profits do not necessarily fadl with the increase of the quantity of capitd
because the demand for capitd is infinite and is governed by the same law as
population itself. They are both checked by the rise in the price of food, and
the consequent increase in the vaue of labour. If there were no such rise, what
could prevent population and capital from increasing without limit? (Ricardo,
Works VI, p. 301; emphassin the origind).

If land of the best quality were abundant (and its ownership sufficiently dispersed), it would be a
free good. From an economic point of view land can therefore be ignored like the air or the
aunlight. Then the graph giving the margind productivity of labour-cum-capita would be a
horizonta line and therefore the rate of profits would be congtant whatever the amount of
labour-cum-capitd. This case is illudrated in Figure 3. As a consequence, the growth rate
would aso be congant over time: the system could expand forever at a rate that equds the
given rate of profits times the propendty to accumulate. As we have seen, Ricardo was

perfectly aware of thisimplication.

11
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Figure 3: Land as afree good

3. Production with a'backstop technology'

However, to assume that thereisno land a dl or that it is availadle in given qudity and unlimited
quantity is unnecessaxily redtrictive. With the system growing forever, and setting asde land-
saving technica progress as contemplated by Ricardo (Works, |, Chapter 11; see also Gehrke,
Kurz and Savadori, 2001), the point will suredy come where land of the best qudity will get
scarce. This brings us to another congtdlation in which the rate of profits need not vanish as
capital accumulates. The congtelation under consideration bears a close resemblance to a case
discussed in the economics of 'exhaugtible resources. the existence of an ultimate 'backstop
technology'. For example, some exhaustible resources are used to produce energy. In addition,
there is solar energy which may be consdered an undepletable resource. A technology based
on the use of solar energy defines the backstop technology mentioned. Let us now trandate this

assumption into the context of a Ricardian modd with land.

The case under consideration would correspond to a Stuation in which 'land', dthough useful in

production, is not indispensable. In other words, there is a technology which dlows the

12



production of the commodity without any ‘land input; this is the backstop technology. With
continuous subgtitutability between labour-cum-capitd and land, the marginad productivity of
labour-cum-capita would be continuoudy decreasing, but it would be bounded from below.
This case isillugrated in Figure 4, with the dashed line giving the lower boundary. In this case
the profit rate and thus the growth rate would be fdling, but they could never fal below certain
levels, which are pogtive. The system would grow indefinitely at a rate of growth which would
asymptoticaly approach the product of the given saving rate times the vaue of the (lower)
boundary of the profit rate. In Figure 4 the latter is given by WR/OW.
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Figure 4: A backstop technology

Also in this case we may take into account the possibility contemplated in the above that a
higher rate of growth of the work force might require a higher levd of the red wage rate. In an
expanding system the level of the red wage rate will therefore exceed the level required to keep
the work force stationary. In this case the WF curve that in Figure 4 is a horizontd straight line

becomes a decreasing curve with the horizonta asymptote passing trough the point

& \/(1_ 972 + 4SWOR + (1 s)\Tv%

Rlzg) 2 g’
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not in the figure, where w < OR' < OR if and only if w < OR. Then the rate of profits would
be bounded from below at a postive level.

To conclude, it must be dtressed again that the Ricardesque paths of endogenous growth
illugtrated in Figures 1-4 depend on the fact that |abour is considered as a commodity which is
(in some sense) ‘produced’ by means of corn and nothing else. In this conceptudisation the real

wage rae is dedt with ‘on the same footing as the fuel for the engines or the feed for the cattle,
as an dtentive interpreter of the classca economists remarked. Using neoclassical terminology,
the draight line WF might be interpreted as the 'margind cost function' related to the
‘production’ of labour. If the wage rate depends on the growth rate and thus on the amount of

work employed, then the margina cost function ceasesto be a straight line. However, this does
not effect the subgtance of the argument. Put in a nutshell, the 'secret’ of the endogeneity of

growth in dasscd authors condds in the assumption that there is a built-in mecheniam
producing labour, where the rate of production is attuned to the needs of capitd accumulation.
In this way the nonaccumulable factor ‘labour' is deprived of the capacity to bring the growth

processto a hdt.

I11. Classical and Neo-Classical Approaches

Scrutiny shows that the contributions to the classca theory of vaue and digtribution,
notwithstanding the many differences between different authors, share a common feature: when
investigating the relaionship between the system of relative prices and income didtribution they

gtart from the same set of data or independent variables. These are:

(C1) thetechnicd conditions of production of the various commodities,
(C2) theszeand compostion of the socia product;
(C3)  oneodf thedidributive variables. either the wage rate or the rate of profits; and

(C4)  theavailable quantities of naturd resources, in particular, land.

14



In correspondence with the underlying long-period competitive position of the economy, the
capital stock is assumed to be fully adjusted to these data. Hence the 'normal’ desired pattern of
utilization of plant and equipment would be redlized and a uniform rate of return on its supply

price obtained.

This andyticd dructure is dso reflected in the smple one-sector models presented in the
previous section: data (i) and (iv) determine the curve which links the margina productivity of
labour-cum-capitd to the amount of [abour employed, data (ii) specifies a point on that curve,
and findly data (jiii) determines the didtribution of the product. Once the latter is ascertained,
growth is determined by the saving-dias-investmen or accumulation function (in the case under

consderation by equation g = sr).

By contrast, the margindist theories of vaue and digtribution typicaly sart from the following

data or independent variables.

(M1) thesa of technica dternatives from which cost-minimizing producers can choose,

(M2)  the preferences of consumers; and

(M3) theinitid endowments of the economy and the distribution of property rights among
individua agents.

It iseasily checked that (M1) is not very different from (C1), whereas (C2) could be thought of
as reflecting (M2). What makes the two theories redly different are the data (C3) and (M3).

However, in the specid casein which there is no labour in the economy — and therefore (C3) is
automatically deleted, because the rate of profits would be endogenoudy determined and could
not be given from outside the sysem — (M3) would not be very different from (C3). It will be
shown that it is a characterigtic feature of some of the most prominent contributions to the
modern literature on endogeneous growth that they eiminate labour from the picture and put in
its steed 'human capitd’ or 'knowledge, that is, something that a twentieth century audience can
accept as a producible (and accumulable) factor of production. However, the conditions of

production of this surrogate of labour play exactly the same role played in the classcd andyss
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by the assumption of a given red wage rate. This paper atempts first and foremost to provide a

clear satement of this fact.

A theory based on the typica margindist set of data (M1)-(M3) is hardly able to determine
growth endogenoudy. It would presumably not be much of an exaggeration to clam that the
majority of neoclassca authors were concerned with developing theories that revolved around
the concept of an exogenously given long-term rate of economic growth. It sufficesto recall the
efforts of some of the leading advocates of margindism. Thus, in Chapter V of Book V of his
Principles of Economics Alfred Marshdl first introduced the famous fiction of the stationary

gtate’ and then tried to weaken the strong assumptions required by it:

The Stationary state has just been taken to be one in which population is
dationary. But nearly dl its didtinctive festures may be exhibited in a place
where population and wedlth are both growing, provided they are growing at
about the same rate, and there is no scarcity of land: and provided aso the
methods of production and the conditions of trade change but little; and above
al, where the character of man himsdf is a constant quantity. For in such a
date by far the most important conditions of production and consumption, of
exchange and didribution will remain of the same qudity, and in the same
generd reldions to one another, though they are dl increasing in volume.

(Marshall, [1890] 1977, p. 306)

The resulting economic system grows at a congtant rate which equals the exogenous rate of
growth of population.® Income didtribution and reletive prices are the same as in the Sationary

economy. In modern parlance: the system expands along a steady-state growth path.

6 It should be noted that Marsha saw reason to suppose that the growth of population
depended, among other things, on socio-economic factors and thus could not sengibly be
treated, other than in afirg step of the analysis, as exogenous (cf. Marshall, [1890] 1977,
Book 1V, Chapter IV).
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We encounter essentidly the same idea in Gustav Cassdl's Theoretische Sozial6konomie
(Cas, [1918] 1932). The modd of exogenous growth delineasted by Cassd can be
consdered the proximate starting point of the development of neoclassica growth theory. In
Chapter 1V of Book | of the treatise Cassdl presented two models, one of a dationary

economy, the other one of an economy growing aong a steady- state path.

In hisfirst modd Cassel assumed that there are z (primary) factors of production. The quantities
of these resources and thus the amounts of services provided by them are taken to be in given
supply. The n goods produced in the economy are pure consumption goods, that is, there are
no produced means of production or capital goods contemplated in the modd: goods are
produced exclusvely by combining primary factor services at fixed technica coefficients of
production. There are as many single-product processes of production as there are goodsto be
produced, hence there is no choice of technique. Genera equilibrium is characterized by the
following sats of equations: (1) equality of supply and demand for each factor service; (2)
equality of the price of agood and its cost of production, that is, the sum total of factor service
payments incurred in its production, and thus the absence of extra profits; (3) equdity of supply
and demand for each good produced, where the demand for each good is conceived as a
function of the prices of dl goods. The resulting sets of equations congtitute what is known as
the 'Walras-Cassel modd' (Dorfman, Samuelson and Solow, 1958, p. 346). It satisfied the then
going criterion of completeness. there are as many equations as there are unknowns to be

ascertained.”

7 The gpproach to the theory of genera equilibrium in terms of equations was criticised by
Knut Wicksdl, Hans Neisser, Heinrich von Stackelberg, Frederick Zeuthen, Karl
Schlesinger and Abraham Wald and led to the development of the neoclassica theory of
generd equilibrium in terms of inequalities coupled with the introduction of the Rule of
Free Goods (or free disposal assumption); see Kurz and Salvadori (1995, Chapter 13,
Section 7).
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Cas= then turned to the modd of a uniformly progressing economy (which he described only
verbdly). He introduced it as follows:

We must now teke into consderation the society which is progressng a a
uniform rate. In it, the quantities of the factors of production which are
avalable in each period ... are subject to a uniform increase. We shdl
represent by [g] the fixed rate of this increase, and of the uniform progress

of the society generdly. (Cassdl, [1918] 1932, p. 152; emphasis added)

In Casdl's view this generdisation to the case of an economy growing a an exogenoudy given
and congtant rate does not cause subgtantid problems. The previoudy developed set of
equations can eadly be adapted to it, 'so that the whole pricing problem is solved (ibid., p.
153). Cassd thus arrived at basicaly the same result as Marshall.

The method which margindist economigts, incduding those just mentioned, generally adopted up
till the 1930s was the long-period method inherited from the classca authors. However, with
their fundamentaly different kind of andyss — demand and supply theory — they encountered
formidable problems. These originated with their concept of capitd. The sought determination of
income digribution in terms of the demand for and the supply of the different factors of
production — labour, land and capita — necessitated them to specify the capital endowmert of
the economy at a given point in time in terms of a 'quantity of capitd’ that could be ascertained
independently of, and prior to, the determination of relative prices and the rate of profits. Yet, as
Erik Lindahl and others understood very well, this was possible only in the exceptionaly specia
case of a corn model in which there was but a single capital good. In order to preserve the
demand and supply approach to al economic phenomena, neoclassica authors were thus
compelled to abandon long-period andyss and develop in its stead intertempord (and
temporary) equilibrium andyss.

Here is not the place to enter into a detailed discussion of these developments (see therefore,
for example, Kurz and Salvadori, 1995, Chapter 14). We rather jump several decades and turn

immediately to the reasons for the recent resumption of (some specia form of) long-period
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andysisin 'new' growth theory. Until a few decades ago the number of commodities and, as a
consequence, the time horizon in intertempora genera equilibrium theory was assumed to be
finite and, therefore, arbitrary. "The principa objection to the redriction to a finite number of
goods is that it requires a finite horizon and there is no natura way to choose the find period.
Moreover, since there will be termina stocks in the find period there is no naturd way to vaue
them without contemplating future periods in which they will be used” (McKenzie, 1987, p.
507). The introduction of an infinite horizon turned out to be critica (see aso Burgddler,
1994, pp. 43-8). It pushed the andysis inevitably towards the long period, dbeit only in the
very specid sense of steady state8 Thiswas clearly spelled out, for instance, by Robert Lucas

in a contribution to the theories of endogenous growth. He observed that

for any initid cgoitd K(0) > 0, the optima capita-consumption path (K(t),
c(t)) will converge to the balanced path asymptoticaly. That is, the balanced
path will be a good approximation to any actua path 'mogt’ of the time [and
thet] this is exactly the reason why the baanced path is interesting to us.
(Lucas, 1988, p. 11)

Lucas thus advocated a (re-)switching from an intertempora analyss to a steady-tate one.
Since the balanced path of the intertempora modd is the only path andysed by Lucas, in the
perspective under condderation the intertemporal mode may be regarded smply as a step to

obtain arigorous steady- ate setting.

Moreover, Lucas abandoned one of the characteristic features of all neoclassical theories, that

is, income digtribution is determined by demand and supply of factors of production: if we

8 It should be stressed that, contrary to some neoclassica interpreters, in the classcd
economigts the long-period method was not limited to steady dtates. Indeed, in their
andyses (aswdl asin early margindist authors such as Knut Wicksell, who il shared to
a condderable extent the concerns of the classca economists) the steady state played no

essentia role whatsoever. See on this the penetrating sudy of Garegnani (1976).
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concentrate on the balanced path, capital in the initia period cannot be taken as given aong
with other ‘initid endowments. Since distribution cannot be determined by demand and supply
of capitd and labour, in Lucass modd it is determined in the following way. Labour is just
considered as the vehicle of 'human capitd’, that is, a producible factor. Hence al factors are
taken to be producible and the rate of profits is determined as in Chapter |1 of Production of
Commodities by Means of Commodities (Sraffa, 1960). At the beginning of that chapter (88
4-5) wages are regarded as entering the system ‘on the same footing as the fuel for the engines
or the feed for the cattle. In this case the rate of profits and prices are determined by the socio-
technical conditions of production done — the 'methods of production and productive
consumption’ (Sraffa, 1960, p. 3). The introduction of severd dternative processes of

production does not change the result.

The gmilarity between the determination of the rate of profit in Lucass mode and a the
beginning of Chapter 1l of Sraffals book is not surprising since the assumption of a given red
wage rate, put in a growth framework, is formaly equivaent to the assumption that there is a
technology producing ‘labour’. The 'human capitd’ story could be seen as just a rhetorica
device to render the idea of a given rea wage more paatable to modern scholars. As regards
their basic anadytical structure (as opposed to their building blocks), some of the so-called 'new'
growth theories can therefore be said to exhibit a certain resemblance with ‘classical’ economics.
In particular, in the free competition versions of the theory the ‘technology’ to produce 'human
capita’ (or, dternatively, 'knowledge in some approaches) plays the same role as the

assumption of agiven red wage rate in 'classicd’ economics.

From the end of Chapter Il of Production of Commodities by Means of Commodities to the
end of the book workers may get a part of the surplus. As a consequence the quantity of labour
employed in each industry has to be represented explicitly, and the rate of profits and prices can
be determined only if an extra equation determining income digtribution is introduced into the
anlyss. The additiona equation generdly used by advocates of neoclassica andysss is the
equaity between the demand for and the supply of ‘capital’, which requires the homogeneity of
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this factor.® But no extra eguation is required in the class of 'new' growth theories under
congderation, since as in the Ricardo we dedt with here there is a mechanism atuning the size
of the workforce — dubbed 'human capita’ or 'knowledge' in the literature under consideration —

to the requirements of an expanding economic system.

V. Concluding remark

The paper argues that in the classica economists economic growth and development of anation
were conddered as genuingy endogenous. This is exemplified with respect to a highly stylised
version of one aspect encountered in the writings of the classica authors, especidly Ricardo: the
'naturd’ course an economy would follow in the hypothetical case in which capita accumulates
and the population grows but there is no technica change. The respective argument is
expounded in terms of asimple ‘corn’ modd. In the congtellation under consideration decreasing
returns will sooner or later make themselves felt due to the scarcity of land(s). With the red

wage rate given and condant the rate of profits is bound to fdl and the rents of land will

increase. The fdling tendency of the rate of profits entails a deceleration of capita accumulation
and growth until the system comes to a standdtill (setting aside depletable resources). Essentidly
the same holds true in the case in which a higher rate of growth of the workforce requires a
higher redl wage rate, reflecting some kind of Mathusian population mechanism. It is argued that
the latter does not affect the basic logic of the dasscd point of view, namdy, tha in the
conditions contemplated the pace at which capita accumulates regulates the pace a which the
labouring population grows. In other words, labour is consdered as generated within the
process of capital accumulation and thus cannat bring growth to a hat. Growth might, however,
be suffocated by the scarcity of natura resources, especidly land. Next we ded briefly with
neoclasscad models of growth whose naturd starting point was a system in which the long-term

9 This is the famous critique of that theory put forward in the 1960s, for areview of that
critique, see, for example, Kurz and Salvadori (1995, Chapter 14).
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rate of growth equals some exogenoudy given rate of growth of the factor(s) of production. It is
then argued that the endogenisation of the growth reate in a class of 'new' growth modds is
effected in away that is reminiscent of classca economics. In the Solow modd labour is treated
as a non-producible and norntaccumulable factor of production whose fixed rate of growth
condrains the long-term expansion of the economic system. In contradigtinction, in some new
growth modds this factor is replaced by 'human capital’ or 'knowledge, which are taken to be
producible, accumulable or costlesdy transferable among subsequent generations of the
population. Very much like the classical assumption of a given rea wage rate thisis equivadent to
the assumption that there is a mechanism generating ‘labour'.
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