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Abstract

Kaldor's Mattioli lectures analyse a two-sector model with increasing returns to scale (IRS) in
industry and decreasing returns (DRS) in agriculture. This review article shows that (i) with IRS
in industry along-run equilibrium growth path with strictly positive growth rates may exist even
if agriculture is subject to DRS; (ii) the industrial sector isthe “engine of growth' if agricultural
investment is determined passively by available saving; (iii) if one introduces a separate
agricultural investment function both positive and negative agricultural supply shocks may lead
to stagnation, thus vindicating Kaldor's emphasis on commodity price stabilization.
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Section 1: Introduction

The 1984 Mattioli lectures at Italy’s Bocconi University were given by Nicholas Kaldor. After a
12 year delay these five lectures on “The Causes of Growth and Stagnation in the World
Economy” have now been published by Cambridge University Press. The lectures, which are
wide-ranging and very stimulating, address some of the central themes in Kaldor’ s work, and in
addition to the lectures the volume includes comments from some of the participants as well as

abiographical essay by Anthony Thirlwall and a bibliography compiled by Ferdinando Targetti.

The lectures touch on many issues but the dominant theme concerns the determination of
world economic growth. The first two lectures, which discuss different theoretical approaches,
prepare the ground, and the third lecture on sectoral balance gives a sketch of the two-sector
model underlying Kador's own views. Lecture four looks at international differencesin the levels
and growth rates of income, and lecture five presents an interpretation of post-war developments
and a set of policy recommendations.

The interaction between an industrial sector with increasing returns to scale and an
agricultura sector with decreasing returnsis central to Kaldor's position, and the analysis of the
sectoral issues in lecture three is, | think, the most interesting part of the lectures. It is also,
however, incomplete and in some ways unsatisfactory. The assumptions are described verbally,
and the implications of the model are derived and illustrated graphically using figures that |ook
deceptively smple. But the basic model is not set out formally and it is sometimes hard to follow
the argument. Following a brief overview of the lectures in section 2, | shall therefore set up a
ample two-sector model which incorporates Kaldor's main assumptions. Severa formalisations
of Kaldorian ideas have appeared over the last 12 years. The model draws on these existing
formalisations but aso includes a couple of Kadorian elements that, to my knowledge, have been

ignored by the literature.
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Section 3 presents the model and analyses its implications for equilibrium growth. The
analysis of equilibrium growth paths, however, may be a poor guide to the problems of the real
world. One such problem - the instability of prices for primary commodities - may, Kaldor
argues, affect not just primary good producers but also reduce the overal rate of growth in the
world economy. Section 4 addresses this issue and relates the model to Kaldor's position on

“engines of growth'. A final section summarises the main conclusions.

Section 2: The Mattioli lectures

Kaldor’ s opening lecture focuses on problems and limitations of Walrasian general equilibrium
theory. Some of the detailed criticisms may be wide of the mark (for instance the claim that
uniqueness of equilibriumis central to GE theory) but it is hard to disagree with the thrust of the
argument. Generd equilibrium theory is essentially timeless even when extended to include dated
commodities; it ignores disequilibrium behaviour, the role of professional intermediaries and
guantity signals, and assumptions of constant preferences, a given number of goods and given
technica knowledge provide a poor basis for understanding the dynamics of capitalist
development.*

The second lecture gives an overview of different approaches to growth theory. Kaldor
stresses one of the key points in his position since the late 1960s. It is amistake, he argues, to
assume that the labour supply constitutes a binding constraint on economic growth. The world
economy and most, if not all, regional and national economies have large amounts of hidden

unemployment. Moreover, a tendency to labour shortages in any particular location can be met

1 “New' growth theory, which took off a couple of years after Kaldor’'s lectures and which in some ways follows
the methodology of genera equilibrium theory, may seem to contradict this view; see Skott and Auerbach (1995)
for a discussion of the connection between new growth theory and theories of cumulative causation and uneven
development.
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by migration, asindeed it has been on many occasionsin the past.

Thisline of argument leads to a criticism of Keynesian one-sector models. The presence
of hidden unemployment and induced technical progress implies, Kaldor argues, that thereis no
such thing as a Harrodian "natural’ rate of growth determined independently of the demand for
labour. Another problem with Harrod's analysis relates to Kaldor's work from the 1950s on
growth and distribution. The saving rate should not be seen as exogenoudy given but as
dependent on the distribution of income. Kaldor no longer combines this determination of the
saving rate with an assumption of full employment (as in the models from the 1950s) but both the
importance of retained earnings as a source of finance and the connection between the share of
investment in output and the profitability (and viability) of capitalist production remain valid, he
argues.

Intersectora balance is the theme of the third lecture which presents an outline of atwo-
sector model with agriculture and industry. The two sectors, which depend on each other both
as markets for output and as suppliers of essential inputs, differ in a number of ways. Agriculture
has hidden unemployment and produces consumption goods which are sold in competitive
markets; industry produces investment goods and is characterized by imperfect competition and
mark-up pricing. Agriculture is land-based and has decreasing returns to labour and capital;
industry uses only labour and capital and has increasing returns to scale.

The presentation of the model is followed by a description of some possible extensions and
an andysis of the effects of agricultural supply shocks. Even favourable shocks in the form of an
increase in agricultural supply can, it is argued, lead to a dump, and the analysis leads to the
advocacy of an international buffer-stock mechanism to stabilize the prices of primary
commodities.

Spatia aspects and international differencesin growth performance are the topics of the
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fourth lecture. Unlike land-based activities in the primary sector, industry and services tend to
cluster geographically. External scale and agglomeration economies are the obvious explanations
for this phenomenon, but scale economies of this kind are excluded by both neoclassical trade
theory and the Ricardian theory of comparative advantage. This exclusion forms the basis for
Kador's criticism of traditiond trade theory. Asin the case of the criticisms of general equilibrium
theory in lecture 1, some of the detailed arguments presented by Kaldor seem less than fully
convincing, and trade theory has undergone significant change since 1984. The recent changes,
however, confirm Kaldor’s position: free trade may cause a polarization of incomes rather than
factor price equalization in the presence of scale economies. Moderate and selective protection,
Kaldor argues, may be essential to address this problem and to get industrialization started; high
and indiscriminate protection on the other hand can foster inefficiency and prevent a country from
breaking into world markets.

The lecture closes with abrief discussion of the foreign trade multiplier. If the balance of
payments constraint is binding and the terms of trade remain roughly constant, the growth rate
of an economy can be determined by the growth of its exports divided by the income elasticity of
demand for imports. Empiricaly, this relation, sometimes referred to as “Thirlwall’ s law', gives
agood fit but the key question then concerns the determinants of an economy's export growth and
income eladticity of import demand. Kaldor’s answer in the lectures is the “innovative ability and
the adaptive capacity of its manufacturers’ (p.69). This may be true, but unfortunately does not
take us much further, and the overall analysis of cumulative processes in the lecture adds little to
Kaldor's earlier writings (e.g. Kaldor (1970)).

The fifth and final lecture discusses policy implications and offers an interpretation of
postwar developments. Strong growth of manufacturing demand was, Kaldor argues, the key

factor behind the “golden age' that lasted until about 1973. This growth in demand was fuelled by
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the outflow of US dollars under the Bretton Woods system in combination with rapidly increasing
world trade and, in some countries, active expansionary policy. The rough stability in the terms
of trade between primary commaodities and industrial goods, a stability made possible partly by
active price support and buffer stock programmes, acted as an important permissive factor.

The end of the golden age came when inflationary pressures built up in the late 1960s,
partly at least under the influence of wider socia developments like May 1968 in France. These
devel opments were followed by the breakdown of the Bretton Woods system and a dramatic rise
in commodity prices in general and oil pricesin particular. The OPEC surplus created a demand
deficiency in the mid 1970s as did disastrous monetarist policies from the late 1970s. The policies
of Mrs. Thatcher in Britain, in particular, come in for scathing attack. North Sea oil, Kaldor
argues, freed Britain from baance of payments constraints and provided a unique opportunity for
Britain to pursue apolicy of expansion. Instead, however, deflationary policies produced alarge
balance of payments surplus and a huge increase in domestic unemployment while, internationally,
the British policies severely aggravated the balance of payments for other European countries and
deepened the recession in Europe.

Kaldor’'s programme for recovery - designed for the situation in 1984 but sadly relevant
for Europe in the late 1990s - has a coordinated fiscal expansion as an important element. This
expansion, Kaldor argues, should be combined with balance of payments targets and, if necessary
to avoid balance of payments problems, measures to regulate international trade. Low interest
rates and international buffer stocks to reduce the volatility of commaodity prices make up two
other elements of the package, leaving labour markets and bargaining structure as afinal problem.
Kaldor's analysis of wage formation anticipates later work on corporatism and bargaining
structure. Systems of “sectional collective bargaining” (that is, intermediate levels of

centralization) tend to have strong inflationary tendencies, Kaldor argues. A centralized system
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with continuous consultation between workers, management and government may overcome this
problem, but Kaldor acknowledges that the creation of thiskind of system isadifficult task.
The discussion that follows the lectures has interesting contributions from a number of
Italian economists covering issues ranging from Kondratieff cycles and the limitations of balanced
growth models (Lombardini, Filippini and Pasinetti) to the need for monetary reform (Sylos

Labini), and the bibliography and Thirlwall's biographical essay round off the volume nicely.

Section 3: Equilibrium growth in a two-sector model

Kaldor’ s verba anaysis usually seems persuasive but, as pointed out by Pasinetti, hisideas and
thoughts “often go beyond even the very formal model he is trying to present” (p.103). In the
Mattioli lectures his analysis of the constraints on world economic growth and the engine of
growth raises several questions.

At an overal level it is difficult to reconcile his view of manufacturing as the engine of
growth with amodel in which industrial employment is determined by the agricultural surplus.
Y et, on p. 40 we are told that “the manufacturing sector provides the true dynamic element - the
fundamenta “engine of growth' of an economy” while on p. 43 “the total amount of corn sold by
the agriculturalists determines the total amount of employment” in industry. A distinction between
the analysis of uneven development across countries and the determination of the path of the
world economy as awhole could offer a possible reconciliation of these statements. Kaldor (1979,
p. 290) makes this kind of argument, suggesting that primary production determines world
economic growth while industriaization may be critical for the performance of an individua

country. This interpretation, however, finds little support in the Mattioli lectures.?

2 Onemay notethat in alater paper Kaldor (1986a) plays down the constraints from primary products. He argues
that with price stabilization "it is highly probable that the long-term rate of growth of output of primary
commodities would be sufficiently enhanced to equal or to exceed the requirements arising from any feasible rate
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Another critica question isthe determination of the rate of land-saving technical progress
in agriculture. This type of technical progress is, Kaldor argues, a precondition for long-term
economic growth, but the causes of land-saving technical progress in Kador's model are not
entirely clear. There is some ambiguity, in particular, on whether the rate of progress is
exogenoudly given or determined by the requirements of the industrial sector. On p. 47 Kaldor
arguesthat “the critical factor in continued economic growth is the persistence or continuance of
land-saving innovations”, and there is nothing in the presentation of the model to suggest that
the rate of innovation is itself endogenous. In lecture 2, however, both land- and labour-saving
technical progress are considered endogenous: “Necessity is the mother of invention - as the
proverb goes. Many of the momentous technological changes occurred in response to need
created by scarcities. The greatly increased scarcity of wood in 18"™-century Europe due to rapid
deforestation, partly caused by the growth of ship-building, led to the invention of producing coke
out of cod ... Such examples could be multiplied amost ad infinitum.” (p.25)

Therole of increasing returns in industry raises additional questions. Can the presence of
increasing returns in industry offset decreasing returnsin agriculture? What does an equilibrium
growth path look like in an economy with decreasing returns in agriculture and increasing returns
inindustry? And what is the link between the formal two-sector model and Kaldor's stress on the
negative effects of unstable commodity prices?

Kaldor addresses these questions in the Mattioli lectures but the lack of formalisation
means that the analysis lacks precision at key points. The lack of formalisation may reflect the fact
that the modd was till "on the drawing board" (Kaldor (1978, pxxii)). Alternatively, it could be

a reflection of Kaldor's well-known skepticism with respect to the use of mathematics, a

of growth of industrial output” (p. 195) and the physical limits on growth "have continued to be set by the
availabilities of labour in the advanced industrial countries’ (p.197). This conclusion seems at odds with both the
Mattioli lectures and most of Kaldor's other writings after the mid 1960s.
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skepticism which is also raised explicitly at severa points in these lectures. The problems and
ambiguities that beset the analysisin this lecture, however, demonstrate that sometimes formal
techniques can be very useful, and the rest of this section will be devoted to a formalisation of
Kaldor's verba argument.

3.1 A forma modd

A Kadorian specification of technology is relatively straightforward. There is decreasing returns
to capital and labour in agriculture while industry is subject to increasing returns.
A simple specification of the agricultural production function is given by
A=TK L, ; at+p<l (1)
where A, K,, and L, denote the agricultural output, capital stock and labour input, respectively,
and where the productivity parameter T includes the productive input of land. For the time being
T isassumed constant but in section 4 agricultural supply shocks will be modelled as shiftsin the
valueof T.2
Agricultura producers, Kador argues, face atomistic competition and take prices as given.
Profit maximisation then implies that
Pa B AL, =W, @)
where p, and w, are the price of output and the (nominal) wage in agriculture.

Following most other formalisations of Kador's modd, | shall assume that the product real

3 A similar specification is used by Thirlwall (1986). Thirlwall, however, assumes that the productivity parameter
T is determined endogenously as an increasing function of the capital stock. Integrating his technical progress
function and leaving out exogenous technical progress his analysis implies that

T=K," ; 0<y<l-a-P *)
This extension, which Thirlwall interprets as the effect of capital accumulation on land-saving technical progress,
does not affect the analysis. Substituting (*) into (1) yields a new but qualitatively identical Cobb-Douglas
production function: there is still decreasing returns to scale, and the only difference compared to (1) isare-
labelling of the parameters with a+y now taking the place of « in equation (1).
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wage (w,) isconstant in agriculture.* Substituting a constant product real wage into (2), we get
La = (BTKA*/w,) 0P ©)
and, using (1), the agricultural output is given by
A=pK,P :p<l (4)
where p=TY**)(B/w, )PP and p=a/(1-B). The wage share in agriculture is constant and equal
to . Thus, if I, isthe sum of agricultural rent and profit we have
Iy =(1-p) pa A ©)
Equations identical or very similar to (4)-(5) appear in several formalisations of Kaldor's model
(although usually it is assumed that p=1) and the two equations can be derived in a number of
ways using different underlying models.” It should be noted that p<1 corresponds to the case of
decreasing returnsto capital and labour.
Turning to industry, | assume a modified Leontief technology and disregard |abour

hoarding. Thus, if M is output and q,, denotes labour productivity, industrial employment L, is

4 Molanaand Vines (1989) justify this approach by assuming that agricultural producers can draw on hidden
unemployment from a sdf-contained, low-income, subsistence sector. Targetti (1985), Thirlwall (1986) and Dutt
(1992) ds0 assume acongtant marginal product of labour in agriculture and get equations similar to equation (4)
below. They take the marginal product to be zero, however, and thus implicitly assume a different agricultural
production function (the marginal product in (1) is strictly positive for al finite levels of employment).

Skott and Larudee (1997) take a different approach in their analysis of a closed economy with perfect
sectoral mobility of labour. They assume that agricultura employment is determined as the residual, that
agriculture is “traditional' and that the endogenously determined agricultural “wage' is equal to the value of the
value of the average product.

5 Kaldor stresses the importance of land-saving as opposed to labour-saving technical progress. With a Cobb-
Douglas formulation there is no distinction between these two types of technical change. As an alternative to
equation (1), however, the production function can be of a modified Leontief type. Possible specifications could
be:
A=min{TK,% L,} *)
or
A=min{J L} ; I=h(K,) (**)
Thevariable T in (*) represents the amount of land while Jin (**) can be interpreted as land in efficiency units,
land-saving technical change being determined by a technical progress function: the growth rate of efficiency land
( 3) isan increasing function of the growth rate of the capital stock (RA).

Both (*) and (**) assume a gtrict complementarity between labour and the combined input of capital and
land. Retaining the assumption of afixed product real wage w,, equation (4) can be derived from (*) or (**) if
W<l (if w,>1 unit labour cost exceeds the price p, and A=0). The wage share in this case is w, and in order to
get equation (5) the parameter 3 should be equal to w,.
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given by
Ly = M/agy (6)

The maximum output-capital ratio is assumed constant but labour productivity changes over time,
and | shall use the following smple relation

G = f(Ky) ; O<F! (7)
where carets are used to denote growth rates, aM = dq,,/dt 1/q,, . One of the persistent themesin
Kaldor's writings since the late 1950s has been the presence of dynamic increasing returns to
scale, and thisis captured by equation (7). If the actual output-capital ratio is constant, the rate
of growth of output will be equal to the accumulation rate RM, and the equation isidentical to
Verdoorn'slaw; with a constant rate of employment it describes Kaldor's 1957 technical progress
function.®

In accordance with Kaldor's description of the asymmetry between agricultural and

indudtrial pricing one may assume that the agricultural price p, adjusts freely to clear the market

for agricultural goods. Industrial goods, on the other hand, are subject to a constant mark-up on
variable cost and hence - given the specification of technology - a constant profit share m,,

(PuM-wy L)/ (puM) = 1y = Ty * )

Investment decisions are based on expectations of future demand, and along the

equilibrium growth path these expectations will be fulfilled. This definition of a long-run

equilibrium growth path corresponds to Harrod's “warranted growth'. It is, in modern parlance,

agrowth path with rational expectations. With fulfilled expectations, the actual level of capacity

6 Asiswell known, Kaldor's specification of tkle techrlical Erogreasfunction as

Ou = f(Ku - Lw)
ismathematically equivalent to a Cobb-Douglas production function if f(.) is linear. But unlike equation (7) this
mathematica specification fails to capture Kaldor’s verbal argument if employment is determined endogenously:
Kador's specification implies that reductionsin the level of employment have the same effect on productivity as
increases in the capital stock; see Skott (1989, chapter 7) for further discussion of thisissue.
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utilisation in industry must be equa to the leve that firms consider optimal; if, say, utilisation were
above the optima levd, firmswould increase the rate accumulation in order to reach the optimal
level. The rate of accumulation, in other words, can only be constant if
M/K,, = u = u* ©)
where u* denotes the value of the output-capital ratio when utilisation is at the desired level.’

Equation (9) may not look like it, but in fact it represents the equilibrium-growth
investment function. The equation implies that the equilibrium rate of accumulation in industry
becomes perfectly dagtic at u=u*. A smple disequilibrium specification of an investment function
with this long-run property is

dg,,/dt = dg,,*/dt + A (u - u*) (10)
whereg,,=K,, and g, *=K, denote the actual and the equilibrium rates of accumulation. Equation
(10), which says that accumulation rates will be increasing relative to the equilibrium rate
whenever actua utilisation exceeds the desired level, captures the claim that alasting discrepancy
between actual and desired utilisation rates will lead to changes in the rate of accumulation.

In agriculture there is atomistic competition and price taking. The capital stock will
therefore aways be fully utilised. But if thereis cgpital mobility and free entry into the competitive
A-sector, it seems reasonable to assume that capital will flow into (out of) agriculture when the
profit rate exceeds (falls short of) the risk-adjusted real rate of interest and that in long-run
equilibrium the two rates should be equal. The steady growth condition therefore becomes

ry=r* (11)

wherer* denotes the risk-adjusted redl rate of interest and r, isthe agricultural rate of profit (net

7 For present purposes the desired rate of utilization may be taken as exogenously given. This, however, is merely
asimplifying assumption. The crucia point isthat the utilization rate should not be treated as an accommodating
variable in the analysis of long-run equilibrium growth (see Committeri (1986), Skott and Auerbach (1988) and
Skott (19894) for further discussion; Amadeo (1986), Dutt (1990) and Lavoie (1995) present an opposing view).
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of rent, R),
ra = (aA-R)Y(puKa) = apaA/(pyK,a) = (/(1-B)II/ (PyK ) (12)
Note that since, by assumption, the industria sector isimperfectly competitive and may be subject
to barriers to entry, there is no need for profit-rate equalisation; the industrial profit rate may
exceed the agricultural profit rate.

It would be tempting to follow Kaldor's specification of the sectoral demand structure and

assume that the agricultural good is a pure consumption good and the industrial good a pure
investment good. But as shown below (see footnote 17) this specification would fail to capture
an important aspect of Kador's argument in favour of price stabilization for primary commodities.
| shall assume therefore that consumption is directed towards both A and M goods and,
furthermore, that the two goods are complements: the elasticity of substitution between the two
goods is bounded below 1. To smplify the exposition all agents choose the same composition of
consumption (there are no income effects; utility functions are homothetic) and the agricultural
good is a pure consumption good.
With these assumptions, the equilibrium conditions for the two sectors can be written
Pa A = 0(p) [Wa La +(1-8) 1T, + Wy Ly + (1-5y) 11 ] (13)
PuM = Py + PudaKa + (1-0(R))[WaL at(1-S) I twy Ly +H(1-5)1Ly ] (14)
where p=p,/p,, isthe agricultura terms of trade, s, and 5, are the saving rates out of agricultural
and indugtrid profits (there is no saving out of wageincome), and ¢(p) is the share of agricultural
goodsin the industrial sector's total expenditure on consumption. Complementarity between the
two goods implies that ¢'(p)>0.

3.2 Equilibrium

Using equations (4), (5), (8), (9) and (11)-(14) it can be shown (see Appendix A) that if thereis

decreasing returns in agriculture (that is, p<1) the equilibrium growth path has the following
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properties:®
k(t) = Ku(®)/Ka(t) = k(p(t)) ; k'<O (152)
p(t) = p(KA(1) 5 p>0 (15b)
Ka(t) - o for t-oo (15¢)
p(t) - o for t-oo (15d)
k(t) - k* = sy(1-B)r* / [a(1-symty*)u*] for too (15€)

Ky () = g* = urs,(1-B)a)r* / [sy((1-B)e)r* + (1-S,m,*)u*] for t-co (25f)
Equations (15a)-(15b) say that ratio of the capital stocks, K,,/K ,, is an decreasing function of the
agricultura terms of trade, and that the terms of trade increases as a function of the agricultural
capital stock. The four remaining equations describe the asymptotic outcome ast goes to infinity:
both the agricultura capital stock and the agricultural terms of trade go to infinity ((15c)-(15d));
the ratio of the two capital stocks converges to afinite and positive constant ((15€)), and the
accumulation rate is constant asymptotically ((15f)).

In the derivation of these results no use is made of the equations (6)-(7) that describe the
evolution of labour productivity in the industrial sector. Moreover, the value of p - the degree of
returns to scale in agriculture - does not appear in the expression for the asymptotic values of the
growth rate and the composition of the capital stock (and does not influence the equilibrium
values of k(t) and g(t) for finite values of t either). It might appear, therefore, that aslong as the
output capital ratio in industry is kept constant the returns to scale in the two sectors are of no
importance for the existence and properties of the equilibrium growth path. This conclusion is not
correct.

The modd isintended for an analysis of the world economy with industrial and agricultural

8 The case where p=1 implies that both p and k will be constant along the equilibrium growth path.
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goods produced in the North and South, respectively. Migration between South and North is
limited, and no restrictions have been imposed, therefore, on the ratio of real wagesin the two
sectors. Even in the absence of labour mobility, however, the consumption real wage in the
industrial sector must remain above some minimum level for the system to be viable,” and thisis
where the production technology in both sectors becomes critical.

By assumption the two goods are complements with a less-than-unit elasticity of
subgtitution, and the constraint on the consumption real wage therefore implies that both w,,/p,,
and w,,/p, must be bounded above some strictly positive values (w,,/p,,)™ and (w,,/p,)™",
respectively. Using equation (8) we get

Wy/Py = Oy (1-1ty*) (16)
and since g,, isincreasing the asymptotic behaviour of w,,/p,, causes no problems.

Dividing both sides of (16) by p./p,, and using equations (11)-(12) and (4), the real wage
in terms of agricultural goods can be written

Wiy/Pa = Oy (L-7ty*) o0 K 17)

For w,,/p, to be bounded above (w,,/p,)™" the asymptotic growth rate of q,,K,** must be non-
negative. Algebraicaly, this condition becomes

lim [Gu(®) - (1-p) Ra(®] =f(g*) - (1-p) g* = 0 (18)

where the common asymptotic growth rate g* of K, and K,, is determined by (15f). Equation (18)

showsthat in the presence of decreasing returns in agriculture (that is, p<1) it is essentia that the

industrial sector be subject to increasing returns. Moreover, the degree of increasing returns must

be sufficient to offset the decreasing returns in agriculture. If, for instance, the technical progress

function islinear, f(g)=0g, the viability condition reduces to the simple expression 6>1-p. In this

9 A constant product real wage in agriculture has already been embodied in the specification of equations (3)-(5)
and since p=p,/pu—°> the consumption real wage will be increasing asymptotically and exceed the product real
from somet onwards.
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smple case the returns to scale in industry and agriculture are 1+6 and p, respectively, and the
condition says that the “average returns to scale’ must be greater than or equal to one.

3.3 Passive agricultural investment

The above specification of the model has included an independent investment function for the
agricultural sector. It could be argued that agriculture is different from industry in this respect and
that agricultura investment is constrained by the availability of agricultural saving.’® Passive
agricultural investment of this kind implies the replacement of (11) by the equation
Pw 1a =Sy 11y (11)
In this case there is no capital mobility between the sectors and the equilibrium condition
Pulw=Su=Sull,, must hold for the industrial sector. Hence, equilibrium growth requires that
Ky, (t) =s, 1, =S, U* m,* =g* forallt (19)
The growth rate of the agricultural capital stock then is given by (see Appendix B)
Ra® = K(t) [D(P(D)(1-8 0y Ju* Sp(1-B)/[1-d (1) (1-54(1-B))] (20)
Asymptotically for t- the price ratio p(t) goes to infinity and - since the substitution elasticity
is bounded below one - the expenditure share ¢p(p(t)) converges to one. Using (19)-(20) these
asymptotic results imply that (see Appendix B)
k(t) - symy*/(1-symy*) for t-eo (219)
K(t) - g* for t-co (21b)
Thus, the equilibrium growth rate and the asymptotic composition of the capital stock are

determined entirely by the industrial sector in this case.

Section 4: Sectoral balance, engines of growth and the benefits of price stabilization

10 Kaldor makes this argument on p.43 in the Mattioli lectures.
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In the Mattioli lectures Kaldor presents the model using a diagram in which the growth ratesin
agriculture and industry are depicted as functions of the terms of trade, the intersection between
the two curves determining the equilibrium. The shapes and positions of the two curves are
constant over timeif there are constant returns to scale in both sectors and no technical progress.
Kador attempts to deal with the interesting cases of non-constant returns and technical progress
by shifting the curves but, as pointed out be the editors of the Mattioli-volume, this analysisis
unsatisfactory.

Theformalisation in section 3 shows that a Kaldorian model with non-constant returns to
scaeis capable of pogtive rates of long-run equilibrium growth and that asymptotically the capital
stocks grow at the same rate in the two sectors. Differences in the returns to scale imply that the
rates of output growth will be different (industry having the higher growth rate) and that the
agricultura terms of trade and the real wage in the industrial sector will be steadily increasing.™
These results are similar to those obtained by Canning (1988) in a different set-up, but most other
formalisations of Kaldor's theory impose constant returns to scale in industry in the formal
anaysis.?

The search for the “engine of growth' is a recurrent theme in Kaldor's writing. The
Kaldorian model in section 3 implies that when there is an independent investment function for
the agricultura sector neither sector can be regarded as the sole engine of growth: the equilibrium

growth rate in (15f) is determined by behavioura parameters relating to both sectors. An increase

11 Anincreasing value of the agricultural terms of trade may seem suspect empiricaly. A respecification in
which the consumption shares satisfy Engel's law could neutralize (or reverse) the trend in the terms of trade but
would complicate the model significantly.

12 Thisisthe case, for instance, in Targetti (1985), Thirlwall (1986), Molana and Vines (1989) and Dutt (1992).
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in the saving rate in either sector, for instance, will raise the growth rate.™®

Passive agricultura investment leads to a different result. Provided the viability condition
is satisfied, theindustrial sector can be considered the engine of growth in this case:* the growth
rate, which is given by the smple Kador-Pasinetti equation g=s,,u* m,,*, is determined exclusively
by industrial-sector parameters. Note that the growth equation should be read from right to left
with pricing (m,,*), investment (u*) and saving behaviour (s,,) determining the equilibrium rate
of growth. Thus, as before, an increase in the saving rate raises the equilibrium growth rate.

Passive agricultural investment does not change the fact that primary production may
impose a limit on the rate of growth, and this is where the need for “land-saving innovations
comesin. Thelimit gppearsin the mode through the viability constraint (18). However, equation
(18) showsthat if capital is a substitute for land (or if capital accumulation causes land-saving
technical change, cf. n. 5), the viability constraint cannot be expressed exclusively in terms of
agricultural technology. The effective primary-good constraint aso depends on industria

technology and on the interaction between the two sectors.™

13 ThisHarrodian result may seem puzzling from a Kaleckian “stagnationist' perspective: there is no “paradox
of thrift' in this model. The specification of the investment function accounts for these contrasting results.
Stagnationist models assume that investment is relatively insensitive to variations in utilization both in the short
and the long run. Harrodian models accept short run insensitivity (which is required for the stability of short run
equilibrium) but assume that investment responds strongly to long-run deviations of utilization from the desired
level. From this Harrodian perspective the basic flaw in the stagnationist story is the assumption that the short run
relation between contemporaneous values of the rates of utilization and accumulation carries over to the long run,
that is, that there are no lagged effects of past utilization on accumulation.

Harrodian models of this kind tend to reproduce Harrod's instability result: the warranted growth path
islikely to be locally asymptotically unstable. Local instability, however, need not imply unbounded divergence.
Instead, non-linearities - in combination with local instability - may produce a pattern of fluctuations around the
warranted path. Thisisthe case, for instance, in Skott (1989a).

14 Thereisasimilarity here with Findlay's (1980) model. Unlike Findlay, however, the Kaldorian mode! has an
independent investment function for the industrial sector and there is no assumption of full employment in the
North. The growth rate therefore is not pinned down by exogenous technical progress and the growth rate of the
labour supply in the North.

15 without the substitutability between capital and land, an exogenous rate of land-saving technical progress may
be a binding constraint on long-term growth. Skott and Larudee (1997) analyse a model of this kind with
increasing returnsin industry and ademand structure that satisfies Engel's law. Thirlwall (1986) and Molana and
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The andysis of the long-run equilibrium growth path has ignored so far the implications
of fluctuations in the output of primary commodities. Fluctuations of thiskind which may arise
from the effects of the weather on the size of the harvest or from unexpected discoveries of new
primary resources, have implications for economic growth. One of the central conclusionsin the
Mattioli lectures (and in Kaldor (1976)) is that both positive and negative supply shocksin the
primary sector can have negative effects, but for different reasons.

A negative output shock, Kaldor argues, will tend to increase the agricultural terms of
trade and put downward pressure on theindustrial real wage. Workers respond by higher nominal
wage demands which feed into rising prices of industrial goods. Inflation, in turn, causes policy-
makers to adopt contractionary demand policies, and these policies affect industrial production,
the rate of capacity utilization drops and investment is depressed. In the Mattioli lectures this
mechanism is discussed briefly on p. 89 and in a reply to Lombardini on pp. 119-20. Kaldor

(1976) presents a more detailed analysis, and Kanbur and Vines (1986) formalise the argument.

That negative supply shocks and contractionary policy may harm growth is probably not
surprising and, like Kaldor in the Mattioli lectures, | shall largely ignore this aspect of the
argument. More interesting are the paradoxical effects of a positive agricultural output shock. Far
from stimulating economic growth, Kaldor argues, a positive shock has final effects on industrial
utilization and growth that are ssimilar to those of a negative shock, but the mechanism is very
different. The increased agricultural supply will lead to a deterioration of the agricultural terms
of trade, adecline in agricultural incomes and reduced agricultural demand for industrial goods.

In a sector with mark-up pricing and output adjustment this reduction in demand causes a

Vines (1989) also get land as abinding constraint when they assume that the available land grows at a fixed rate.
They assume substitutability between capital and land, however, and in their models the constraint could also be
overcome by introducing increasing returns in industry.
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contraction in output and, as the utilization rate of capital drops, a decline in the rate of
accumulation. (This scenario is described on pp. 50-54 in the Mattioli lectures.)

In terms of the model, shocks to agricultural output can be represented as changes in the
parameter T in equation (1) and hence in p in equation (4). Does an increase in U have the
negetive effects described by Kador? In the case with passive agricultural investment the answer
isno. Huctuationsin p are reflected in these agricultural terms of trade, but the fluctuationsin the
terms of trade serve to offset any influence of agricultural output on the demand for industrial
goods. This can be shown formally.

By assumption the relative price p adjusts so asto clear the market for agricultural goods,
and substituting (13) into (14) the market clearing condition for industrial goods can be written

Sw = U PySuTin Ky = PuuKu + (Pula - Sa) = Pulu + (Pula - Sa) (22)
With passive agricultural investment we have S,=p,,| , and (22) reduces to
U SyTy* = Oy (23)
Equation (23) describes a short-run condition for market clearing. It assumes mark-up pricing
(my,=m,,*) but does not require that u=u*. Along the equilibrium growth path we have u=u* (and
(23) becomes identical to (19)) but in the short run the rate of accumulation is the independent
variable determining actual utilization (cf. equation (10)).

Neither p nor the terms of trade have any effects on the rate of accumulation in the
industrial sector. The short-run equilibrium condition (23) and the general investment function
(10) form a self-contained dynamic system: substituting (23) into (10) yields an autonomous, one-
dimensiond differentid equation (with a Harrodian unstable equilibrium). This conclusion makes
perfect intuitive sense. A passive agricultural sector which spends al that it earns cannot be a
source of fluctuations in autonomous demand. It is for this reason that section 3 focussed mainly

on the case with a separate agricultural investment function. Kaldor's demand-based argument for
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the growth reducing effects of positive agricultural supply shocks is inconsistent with his
assumption (on p. 43) of passive investment.’®

In the case of active investment, agricultural supply shocks may affect industrial activity
through their influence on pyl,-S,. The formal anaysis is somewhat complicated but the
derivations are given in the Appendix C while Appendix D analyses the stability of the short-run
equilibrium (stability is important since quantity adjustment in the industrial sector and price
adjustment for agricultural goods must bring the economy to a position of short run equilibrium
if the analysis is to be meaningful). The results in the two appendices can be given a simple
intuitive interpretation.

Industria investment can be taken as predetermined in the short run (equation (10)), and
as shown by (22) the utilization rate is an increasing function of p,l ,-S,. A positive supply shock,
an increase in 4, causes a decline in the agricultural terms of trade and with an elasticity of
substitution of less than one, this decline is trandated into a lower profit rate, r, and hence a
declinein agricultural accumulation.'” The outcome for the industrial sector depends on whether
agricultural investment responds more or less than saving to the decline in profitability. Kaldor's
argument - "steel producers will find that their sales are restricted by “effective demand™ (p. 51,
see also Kaldor 1976, p. 218) - is based on the view that investment will decrease more than

saving.’®

16 Dutt (1992) makes the same point in his criticism of Thirlwall (1986).

17 Thedeclineinthe profit rate is caused by afall in the agricultural share of total consumption expenditure. If
theindustrial good is a pure investment good then, by assumption, all consumption is directed towards agriculture,
and theindustrial growth rate becomesinvariant with respect to changesin agricultural productivity. Algebraically,
this result follows from equation (C8) by setting ¢(p)=1 and ¢'=0.

18 Destabilizing speculation in the commodity markets is cited by Kaldor as an important factor behind this
“excess sengitivity' of investment. The argument is challenged by Tabellini in the discussion following the lectures,
but in order to examine this aspect of Kaldor's theory one would need to include the activity of speculators
explicitly in the model, something that is beyond the present paper.
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It may be justified in many cases to assume that agricultural investment reacts more
strongly than saving to fluctuations in profitability but Kaldor himself reverses the “excess
sensitivity' assumption in the case of oil: the OPEC price increase caused a drain on aggregate
demand precisaly because the OPEC membersfailed to increase their spending in line with the rise
in il revenues. A distinction could be made, perhaps, between broad-based changes in the general
level of commodity prices and large variations in the price of a commodity that is geographically
concentrated and that dominates the economy of relatively high-income countries. Nevertheless,
the oil example shows that excess sensitivity of investment in the agricultural sector is an empirical
hypothesis that does not always hold.

It should be noted, finally, that it is the interaction between the degree of substitution of
the two goods in consumption and the relative sengitivities of investment and saving that produce
the effects of agricultural supply shocks on industria growth. Following Kaldor it has been
assumed that agricultural and industrial goods are complements. If one reverses this assumption,
a positive supply shock will raise rather than reduce the agricultural profit rate, and in this case
ahigh sengitivity of investment to variationsin profitability will stimulate industrial demand and
growth while a low sensitivity of investment (relative to saving) implies that positive supply

shocks depress the demand for industrial goods.

Section 5: Concluding comments

The Mattioli lecturesillustrate both the strengths and weaknesses of Kaldor's post-1966 work on
economic growth. The lectures identify and analyse important real problemsin away that is often
provocative and always insightful. But the logical structure of the sectoral and distributional
interactions is sometimes so complex that most people will need a forma model to check the

logical consistency of the argument. Kaldor provides a suggestive sketch of a model but it is
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merely a sketch. It fails to capture the richness of his verbal argument, and his presentation and
analysis of the model leaves many questions unanswered.

The formalisation in this paper largely supports Kaldor's argument but it also points to
inconsistencies and hidden assumptions that need to be satisfied in order to generate Kador's
conclusions. Thus, it turned out that the presence of decreasing returns to scale in agricultureis
compatible with positive long-run growth but only if the industrial sector has increasing returns
to scae and the average returns to scale, loosely speaking, are non-decreasing. This result might
seem to suggest that the industrial sector is the engine of growth. This conclusion, however, is
only warranted if agricultural investment is determined passively by the available agricultura
saving. Furthermore, with passive agricultura investment, supply shocks in the agricultural sector
have no effects on the industrial growth rate. It therefore seems hard to maintain both that supply
shocks cause stagnation and that industry is the sole engine of growth.

If one introduces a separate agricultural investment function both positive and negative
supply shocks may cause stagnation. The mechanism is different for the two types of shocks, and
the paradoxica negative effects of postive agricultural shocks depend on the interaction between
the elasticity of substitution of the agricultural and industrial goods in consumption and the
sengitivity of agricultural saving and investment to changesin agricultural profitability. Kaldor's
advocacy of commodity price stabilization therefore may well be justified but his argument relies
on particular assumptions that may or may not hold empirically.

These results have been derived for a particular model. The model has limitations and one
may challenge its assumptions, both on empirical grounds and as representations of Kaldor's
verba argument. What seems beyond doubt, however, is that Kaldor's ideas and insights deserve

further exploration.
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Appendix A: Properties of the equilibrium growth path
Equations (4), (5), (8) and (13) imply that
[1- dE)(L-su(1-B)] P UKL = d(p) (1-symmy*) U* Ky (A1)
and equations (4), (11) and (12) can be combined to give
apPUK L= (A2)
or
p(t) = (r*/(ap) KA = p(Ka(1)) , p>0 (A3)
Equations (A1) and (A2) and the long-run investment function (9) can be used to derive an
expression for the equilibrium ratio of the capital stocksin the two sectors
k(1) = Ku/Ka = [1-0(p(1) (1-55(1-B)I /o (p(1)) (1-sy 0y *)u*] = k(p(1)) , K'<O  (A4)
where the sign of the derivative k' follows from the properties of the expenditure share ¢(p):
$(0)=0, ¢'(p)>0 and ¢(p)~1 for p-e=.
Equation (A3) implies that p(t)- if K,(t)-~ and using (A4) it then follows that
k(t) - k* =s,(1-p)r* / [e(1-sy Tty *)U*] foOr t-co (A5)
The common asymptotic growth rate, g*, of the capital stocks can be found from the equilibrium
condition for the industrial good which can be written (using (14), (A5) and ¢(p)-1) as
M =g* Ky (1 +[(1-symy*)u*]/[sa((1-B)/e)r*]) (A6)
or
g* = u*sy\((1-B)/a)r*/[sy((1-B)/e)r* + (1-symy*)u*] (A7)
In order to establish the results in (15a)-(15f) we still need to prove that K, must go to
infinity as t-. Assume the opposite, that is, assume that there is some k<e such that for al t,
there exists a t>t, with K,(t)<k. Now let t, be a sequence of t values with t,>n and K,(t,)<x.
Then, ancel,+l,,=S,+S, and sSince both sectors have a positive saving rate, the industrial capital

stock K,,(t,) must grow without limits, K, (t,)- for n-c. Using the equilibrium condition (A1)
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it then follows that

[1- d(p(t))(1-54(1-B))] pP(t)/D(P(ty)) ~ = for n-eo (A8)
The first term in square brackets is bounded between s,(1-p) and 1. (A8) therefore requires that
P/d(p)-e, and p/d(P)=(Pa/Pu)/[PACA/(PACA*PUC)=(Pa/P)+(C\i/C,) is increasing in p with
p/d(p)-o° for p-c. But equation (A3) shows that if p(t,)- then K,(t,) must also go to infinity.

We have therefore reached a contradiction; K, must go to infinity ast-c.

Appendix B: Equilibrium growth with passive agricultural investment
Equation (11') implies that
Ra(®) =5, (1B) up K, (B1)
or
PHK " = Ky Ky (5,(1-B) (82)
Substituting (B2) into (A1), which does not depend on agricultural investment behaviour, we get
Ra® = [G(P) (-8t *)u* Sy(1-B)/[1-b(P)(L-5x(1-B))] Ki/K,n (B3)
Equation (A1) so impliesthat p is an increasing function of k and K,,. To seethis, first rewrite
(A1) as
G(p) = [1-d(p)(1-5,(1-B))] P/d(P) = (L-symy*) uk® K "/ (B4)
G(p) isdrictly increasing (using the definition of p and ¢(p), the ratio p/¢p(p) can be rewritten as
PI(P) = [Pa/Pul / [P G/ (B G R G )] =P + G /G, where G, and G denote real consumption
of industrial and agricultural goods). Thus, in long-run equilibrium with u=u* we have
p = GH((1-5ymy*)ur kK, PIl) = H(k K ) ; H>0, Hy >0 (B5)
Substituting (B5) into (B3) and using (19) yields
K= symy U - FkH(kKy) = sume* U - 0k Ky) 5 130, 1y >0 (B6)

The capital stock in the industrial sector grows exponentially at a constant rate so K,,~, and
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using the definition of ¢ it isreadily seen that
v(kK,) - (L-symy*)u* for k>0 and K, - (B7)
Asymptotically, the movement of k is therefore determined by
K = 5,7, *U* - (1-5, 7, )U* Kk (B8)
Equation (B5) describes a stable first order differential equation and k-k*=s,,m,,*/(1-s,7,*).
Appendix C: Short run effects of agricultural supply shocks
Using (13) the industrial market-clearing condition, equation (14), can be written
O K + Ka (Ga -Sala(1-B)/a) - p(A® - A) =u g my* Ky (C1)
and when the agricultural market clears, this equation reduces to
O K + K (9a -SaTa(1-B)/t) = u sy my* Ky (C2)
It isassumed that industria accumulation is predetermined in the short run (cf. equation (10)) but
Kaldor's argument explicitly assumes that agricultural accumulation g, respondsto variations in
profitability and that, indeed, agricultural investment may be more sensitive than agricultural
saving to variations in profitability. Thus, let
d[ga - Sala(1-B)/ec]/dry =& (C3)
where the parameter 6 captures the “excess sensitivity' of investment.

We are now in a position to derive the short-run effects of a change in [ (that is, of an
agricultural supply shock). Short-run equilibrium requires the fulfilment of (A1), which can be
rewritten asin (B4), and - using (C3) and (12) - total differentiation of (B4) and (C2) yields

G(p) du+ p G dp = (I-symy*) K,* Ky du (C4)
O0a[pdu+pdp] =symy,* Kp? K, du (C5)

Equations (C4)-(C5) imply that
dp/du =[G - adp] / [u(ad - G1] (C6)

du/du=bad [G-pG] / [5-G] (C7)
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where a=[c.(1-5,, 7 *)/[Sy Ty * 120 and b=[(1-s5, 7t * )K ,°K,,] >0.

Theindustria growth rate is predetermined but the change in g,, isinversely related to u
(equation (10)). Thus, an increase in W -- a positive supply shock -- has a negative effect on
indugtria growth if du/dpu<0. To determine the sign of du/dp we note first that (using (B4)) the
term [G-pG'] can be written

G- pG' = pld - p(1-5,(1-B)) - p [V - p/dp* §' - (1-54(1-B))] = p?/p* ' (C8)
By assumption, the eladticity of substitution between industrial and agricultural goodsis less than
unity and hence ¢'>0. It follows that (G-pG') is positive.

Theterm (a5-G') can be signed using the stability conditions for the short run equilibrium.
Unstable short-run equilibria are economically meaningless and - as shown in Appendix D -
stability requires a negative value of (ad-G').

Combining these results it follows that positive agricultural supply shocks lead to falling
industrid growth for 0<d. This condition is also sufficient to ensure that a positive output shock
causes adeclinein the agricultural accumulation rate; afall in u must be associated with afall in

r, (use (C2) and (C3)) and hence in agricultural accumulation.

Appendix D: Stability of short-run equilibrium
Kaldor assumes that market clearing as achieved through price adjustment in the market for
agricultura goods and quantity adjustment for industrial goods. A standard specification of the
disequilibrium dynamicsis given by
p =1, (A°- A)/A (D1)
U= 2, (MP - M)/M (D2)
Using (4), (5), (8) and (13)-(14) this system can be written

P=d(P)p AJA [u (1-5,m*) Ky - G(p) HK '] (D3)
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U= 24/M [ Gy Ky + (9a-SaTa(1-B)/e) K, - p (AP-A) - sy, * Ky ] (D4)
where G isdefined asin (B4). If, asin gppendix C, 6 denotes the “excess sensitivity' of investment
to changesin profitability, 5=d[g,-S\x (1-B)/c]/dr,, the Jacobian for this two-dimensional system

(calculated at an equilibrium with p=u=0) is given by

p oplop p oplou
Jp.u) = (D5)
~UA/M(pA/A, OPIOp - BKATA/P) ~UL/M(PA/A, OpIoU + S,y *Kyy)

Stability requires anegative trace and a positive determinant. The signs of the partial derivatives
of p are unambiguous, ap/op<0 and dp/ou>0. Thus, the trace condition is always satisfied
Tr = p oplap - UL/M (PA/A, 3p/aU + 5, Tty *Ky,) < O (D6)
The determinant is given by
Det = - U A/M (S,7,*K,, p Opldp + & 1K, op/du)
= - UuAJ/M poplap [symy*K,, + & o LK 4 (3p/au)/(op/op)] (D7)
At ashort-run equilibrium with p=0, the ratio (ap/op)/(op/au) of partial derivatives can be derived
using (D3)
(3P/aP)/(@PIAU) = - G' WK 4°/[(1-8yTy* K] (D8)
and substituting (D8) into (D7) the stability condition Det>0 can be expressed
0 <™ =g,y */(1-5yy*) G @ (D9)
The value of G'(p) depends on p, but using the definition of G it can be shown that G'(p)>s,(1-

B)>0 for al p. Thus, 6™ is bounded above zero for al p.
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