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1. Introduction (1)
The Cambridge capital controversy consists of two stages.
First Stage.
• From Production of Commodities by Means of Commodities (1960) to
the symposium PARADOXES IN CAPITAL THEORY on the QJE (1966)
• The point at issue concerned the explanation of the rate of interest as
the price for the use of a factor of production called ‘capital’
• Conclusion: every attempt to regard the total value of a set of
heterogeneous capital goods as the quantity of a factor of production
inevitably exposes the analysis to the risk of paradoxical results

1. Introduction (2)
Second Stage.
• From Garegnani-Bliss debate on the RES (1970). Still in progress
• Neo-Walrasians vs. neo-Ricardians
• The neo-Walrasians claimed that their theory was immune to the results
obtained during the first stage because it sees production not as
employing factors of production (labour, land and capital), but rather
commodities (goods and services with specified dates and places of
delivery)
• The neo-Ricardian reaction to this claim developed along two lines: i)
the significance of the new notions of equilibrium; ii) the possibility that
re-switching and reverse capital deepening affect the working of the
saving-investment market

1. Introduction (3)
Contents
• The first stage of the controversy: a summing up
• The Garegnani-Bliss debate in the Review of Economic Studies
• Neo-Walrasian vs. neo-Ricardians
• The new notions of equilibrium
• Saving-Investment equilibrium (part I and II)
• Concluding remarks

2. The first stage of the controversy: a summing up (1)
The debates about the notion of capital are as old as its marginalist
conception as a factor of production.
Cambridge (U.K.) economists began to be involved in these controversies
since the 1930s, with the contributions by Sraffa (1932) and Kaldor (1937).
The ‘Cambridge capital controversy’ actually started with the publication of
Sraffa’s book (1960), followed two years later by Samuelson’s article on the
‘surrogate’ production function.

2. The first stage of the controversy: a summing up (2)
Sraffa (1960) showed that the link between relative prices and distribution
variables can be complex and unpredictable.
For example, in the event of a change of distribution in a certain direction,
such as a continuum rise in the rate of profit, the relative price of two
commodities may rise and fall in alternating stretches.

2. The first stage of the controversy: a summing up (3)
Sraffa (1960), p. 38, Fig. 3

“The reversals in the direction of the movement of relative prices, in the face of
unchanged methods of production, cannot be reconciled with any notion of capital
as a measurable quantity independent of distribution and prices.”

2. The first stage of the controversy: a summing up (4)
This result actually deprived of any significance the claim that different
methods of production of the same commodity can be understood as
involving higher (or lower) ‘capital intensity’, as though this were a property
of technical nature.
Since the prices of capital goods depend on the wage rate and the profit
rate, the order of production methods on the basis of their employment of
capital per unit of labour could, in general, vary as income distribution
changes. The process initially with the lowest capital intensity can become
the one with the highest capital intensity for different levels of the
distribution variables.

2. The first stage of the controversy: a summing up (5)
Samuelson’s “jelly”: a special substance that is able to take the shape of
every possible kind of capital good and from which capital goods derive
their productive power.
If such a jelly existed, the employment of capital goods would be merely
apparent: every time there is a change in the technique in use that implies
a greater (net) output per unit of labour, this must be due to an increase in
the amount of jelly embodied in the capital goods employed per unit of
labour, whichever their kind.

2. The first stage of the controversy: a summing up (6)
Samuelson’s attempt would have worked if he had been able to prove that
a fall in the rate of interest necessarily led to the use of techniques that,
for the same amount of labour, employ a greater amount of jelly and give a
greater (net) output.
1966 Symposium on the QJE: re-switching is possible! A technique adopted
for a certain interest rate and then abandoned when the rate falls can be
switched on again at a lower interest rate.
Samuelson’s construction collapsed.

2. The first stage of the controversy: a summing up (7)
“the simple tale told by Jevons, Böhm-Bawerk, Wicksell, and other neoclassical writers—alleging that, as the interest rate falls in consequence of
abstention from present consumption in favor of future, technology must
become in some sense more ‘roundabout,’ more ‘mechanized,’ and ‘more
productive’—cannot be universally valid.” [Samuelson 1966, p. 568.]
“There often turns out to be no unambiguous way of characterizing different processes as more ‘capital-intensive,’ more ‘mechanized,’ more
‘roundabout,’ except in the ex post tautological sense of being adopted at a
lower interest rate” [p. 582.]

3. The Garegnani-Bliss debate in the Review of Economic Studies (1)
Garegnani, in an article published in 1970 in the Review of Economic
Studies, indicated the re-switching of techniques and reverse capital
deepening as possible causes of equilibrium instability.
Starting from an equilibrium position, Garegnani considers an increase in
capital supply due to positive net savings. There is now an excess supply of
capital at the initial level of the interest rate, which starts to fall
accordingly. In the event of reverse capital deepening, the fall in the rate of
interest causes a decrease in the demand for capital and the excess supply
can become even greater.

3. The Garegnani-Bliss debate in the Review of Economic Studies (2)
Garegnani concludes as follows:
we are forced to the conclusion that a change, however small, in the ‘supply’ or
‘demand’ conditions of labour or capital (saving) may result in drastic changes of
r and w. That analysis would even force us to admit that r may fall to zero or rise
to its maximum, and hence w rise to its maximum or to fall to zero, without
bringing to equality the quantities supplied and demanded of the two factors.
[Garegnani 1970, p. 426]

Garegnani clarified his position and reformulated this point in several
papers, but, in the passage quoted above, it is unclear whether the
problem he intended to raise concerned comparative statics, equilibrium
stability or even the very existence of equilibrium.

3. The Garegnani-Bliss debate in the Review of Economic Studies (3)
Bliss comment to Garegnani:
Professor Garegnani in his paper makes a claim which, to economists familiar
with the modern theory of general equilibrium, will seem rather surprising. He
supposes an economy with many capital goods in stationary long-run
equilibrium at rate of interest r*. He then asks himself whether, following a
change in demand leading to “a tendency to positive saving”, there exists a new
equilibrium of supply and demand consistent with the new demand functions.
He concludes that no such equilibrium need exist (p. [4]25-28). Now an
equilibrium of supply and demand certainly might not exist, but we know from
the work of G. Debreu [1959] that the conditions required for existence are
rather weak, and that existence can be guaranteed whenever demand functions
are continuous and the technology a convex one (e.g. a linear technology). Both
these conditions obtain in Garegnani's model. How then does he arrive at his
conclusion? [Bliss 1970, p. 437]

3. The Garegnani-Bliss debate in the Review of Economic Studies (4)
According to Bliss, Garegnani obtained his result because he focused on
‘stationary long-run equilibria’ and, by so doing, failed to perceive the
possible existence of equilibria in which relative prices and the rate of
interest change over time.
Therefore, the Garegnani-Bliss debate introduced both of the primary
features characterising the second stage of the capital controversy:
i)

re-switching and reverse capital deepening were indicated as possible
causes of equilibrium instability;

ii) attention shifted to the neo-Walrasian models, where capital is not
understood as a factor of production and the rate of interest as the
price for its use.

4. Neo-Walrasians vs. neo-Ricardians (1)
The results obtained in the first stage of the controversy concerned the
view of capital as a factor of production and the rate of interest as the price
for its use.
Bliss (1975) and Hahn (1975 and 1982) maintained that, in neo-Walrasian
general equilibrium models, starting from given initial endowments of
commodities and assuming complete current and forward markets opened
simultaneously at the initial date, it is possible to arrive at the determination of the intertemporal price system with no need to aggregate
capital goods either in value terms or by means of any special “jelly”.

4. Neo-Walrasians vs. neo-Ricardians (2)
In Hahn’s words:
The neo-Ricardians, by means of the neoclassical theory of the choice of
technique, have established that capital aggregation is theoretically unsound.
Fine. Let us give them an alpha for this. The result has no bearing on the
mainstream of neoclassical theory simply be-cause it does not use aggregates. It
has a bearing on the vulgar theories of textbooks. But textbooks are not the
frontier of knowledge. [Hahn 1975, p. 363]

Bliss:
The value which accrues from a sale is the product of price and quantity sold.
Hence if the rate of interest is the price of capital, the quantity of capital must be
the wealth on which an interest yield is calculated. It will be shown shortly why
this view is incorrect, but to cut a long story short, the conclusion may be
announced at once. The rate of interest is not the price of capital. [Bliss 1975,
pp. 6-7.]

4. Neo-Walrasians vs. neo-Ricardians (3)
On the one hand, the neo-Walrasians admitted that the factor of
production ‘capital’ does not exist, or at least that its existence is
‘theoretically unsound’. They were also aware that this factor of production
was invented with the aim of explaining the rate of interest as the price for
its use.
On the other, however, they wanted to defend the supply-and-demand
explanation of value and distribution. Hahn (1982) argued by means of a
two-period and two-good ex-ample that the results (existence and Paretoefficiency) obtained for the Arrow-Debreu equilibrium were ‘not based on
any aggregation hypothesis’ (p. 371) and therefore not at risk.

4. Neo-Walrasians vs. neo-Ricardians (4)
The Sraffian economists’ response to Bliss’s and Hahn’s claims developed
along two distinct lines.
The first concerned the significance of the new neo-Walrasian notions of
equilibrium, with particular reference to Arrow-Debreu equilibrium.
The second sought instead to show the need, also in neo-Walrasian
models, for a specific market of savings and investments that is actually
analogous to the market of the factor ‘capital’ in the traditional version of
the neoclassical/marginalist theory.

5. The new notions of equilibrium (1)
Theories of value have traditionally focused attention on a price system
understood as the centre around which the prices that regulate actual
trade gravitate.
With the rise of the neo-Walrasian approach, new notions of equilibrium
were introduced. We refer in particular to Temporary Equilibrium and
Arrow-Debreu Equilibrium.
These new equilibrium models are not designed to determine the central
level around which actual prices tend to gravitate but rather different
commodity prices for every possible date of delivery.

5. The new notions of equilibrium (2)
In the neo-Walrasian approach, equilibrium is formed by prices of goods
and services delivered period by period, then there is no possibility of the
adjustment (or tendency) of actual prices towards theoretical ones.
In the case of the Arrow-Debreu model in particular, either the actual
prices of the commodities delivered at a date t correspond to those initially
determined by equilibrium for delivery at that date, or the next date, t+1,
will arrive and the actual and theoretical prices for delivery in t will definitively remain different.

5. The new notions of equilibrium (3)
Since adjustment or gravitation processes take time, they do not appear to
be possible with reference to prices of commodities with specific delivery
dates.
The point was first raised by Garegnani during a conference held in 1974 at
the State University of New York in Buffalo, the proceedings of which were
published in 1976.
Garegnani argued that the abandonment of the traditional method due to
the rise of the neo-Walrasian approach took place at the expense of the
relevance of the theory of value.

5. The new notions of equilibrium (4)
Moreover, Garegnani (1976, 1990 and especially 2010 and 2012) claimed
that the difficulties encountered by the traditional marginalist theory with
reference to capital as a factor of production were indeed at the origin of
the neo-Walrasian drift.
A central part in determining this turning point was played by Hicks.
Hicks’s initial attempt in his Theory of Wages (1932) to develop an
explanation of income distribution based on the substitutability between
production factors had met with strong objections due to the particular
nature of the factor ‘capital’.

5. The new notions of equilibrium (5)
These criticisms prompted Hicks to rethink his approach radically and
embark on a new path in Value and Capital ([1939] 1946).
On the one hand, this involved taking up some features of the theory put
forward by Walras, one of the founders of the marginalist approach:
endowment of commodities instead of the given quantities of the labour,
land, and capital.
On the other, Hicks was forced to abandon the traditional idea of
equilibrium as a centre of gravitation and adopt a new conception in which
relative prices are allowed to change at every possible date of delivery.

6. Saving-Investment equilibrium: part one (1)
The second argument introduced by Garegnani:
re-switching and reverse capital deepening could bring about equilibrium
multiplicity or instability in neo-Walrasian models as well.
The basic idea of this argument is that neo-Walrasian equilibria requires
equality between savings and investments for each period.
Investments being understood as the value of the capital goods demanded
by firms, the problems affecting the demand for capital in value terms
could arise again through the investment function or curve.

6. Saving-Investment equilibrium: part one (2)
Garegnani’s analysis refers primarily to the model introduced by Hahn in
his article of 1982, an Arrow-Debreu model with two commodities and
two dates of delivery.
There is no produced input and the initial endowments of commodities
delivered in the first period (period 0) are partly consumed directly by
households in that period and partly employed by firms, along with the
endowment of labour, in order to produce consumption goods delivered in
the second period (period 1).

6. Saving-Investment equilibrium: part one (3)
For each commodity delivered in 0, Garegnani defines the amount ‘saved’
as the difference be-tween its endowment and the quantity directly
consumed.
Savings are understood as the value of the quantities of commodities
‘saved’. Investments are the value of the commodities that firms wish to
employ as inputs in period 0.
It is therefore evident that the market-clearing conditions for commodities
delivered in 0 entail equality between savings and investments as
understood by Garegnani.

6. Saving-Investment equilibrium: part one (4)
Hence, Garegnani removes the market-clearing conditions for commodities
delivered in 0 and introduces a new condition about the ratio in which the
two commodities delivered in 0 are demanded, which must, in equilibrium,
be equal to the ratio of their initial endowments.
Garegnani then demonstrates the equivalence of the original system of
equilibrium conditions and the system in which the market-clearing
conditions for the commodities delivered in 0 are dropped and replaced by
the condition about ratios and the condition of equality between savings
and investments, defined as above.

6. Saving-Investment equilibrium: part one (5)
According to Garegnani, this new way of writing the system of equilibrium
conditions reveals the need for an equality between savings and
investments in Arrow-Debreu models.
Moreover, Garegnani claims that reverse capital deepening could affect the
direction of change of the amount of investments as the (own) rate of
interest (of the numéraire commodity) varies and could, by so doing, cause
problems of equilibrium multiplicity and stability.

6. Saving-Investment equilibrium: part one (6)
The neo-Walrasian reaction to this thesis was mainly driven by Michael
Mandler.
Referring to the Arrow-Debreu model introduced by Hahn and then taken
up by Garegnani, Mandler proved that if household demand functions
satisfy, on aggregate, the weak axiom of revealed preference (WARP), then
equilibrium multiplicity and instability are ruled out independently of any
possible hypothesis about the technical coefficients of production.

6. Saving-Investment equilibrium: part one (7)
Contrary to what Garegnani had attempted to claim, reverse capital
deepening cannot be regarded, in the Arrow-Debreu model, as a possible
further cause of equilibrium multiplicity and instability.
This conclusion enables us to highlight a fundamental shortcoming of the
Arrow-Debreu equilibrium model: There is no room for real savings and
investments in the Arrow-Debreu framework. [See Currie and Steedman
(1990) and Schefold (2007).]

6. Saving-Investment equilibrium: part one (8)
In the Arrow-Debreu model, spot and forward markets are open
simultaneously in a single instant, the initial instant of the first period.
Therefore:
i) given that firms can sell the output they will produce in the same
moment as they buy the inputs they will employ, costs do not have to be
paid in advance by means of capital but can be financed directly out of
revenues.
ii) since all the markets are open for a single instant, the entire purchasing
capacity of households must be used at that moment to buy commodities
that will then be delivered on different dates. Saving in order to transfer
purchasing power to some future date would thus actually be impossible as
no transaction can take place after the initial instant.

7. Saving-Investment equilibrium: part two (1)
Garegnani’s attempt was very fruitful:
i) it brought full awareness that the Arrow-Debreu model is not the right
framework to address decisions on investment and saving, as both of these
are closely related to the possibility of market trades at different dates;
ii) it paved the way for a better statement of Garegnani’s own point. Once
it was clear that re-switching and reverse capital deepening cannot be
found in the Arrow-Debreu frame-work, it also became clear that they can
instead arise in neo-Walrasian models based on different assumptions.

7. Saving-Investment equilibrium: part two (2)
Neo-Walrasian stationary models: see Malinvaud (1953, section IV) and
Bliss (1975, chapter 4).
In these models, the stationarity of relative prices period by period requires
the absence of accumulation of capital goods (per unit of labour). As a
result, the equality between gross savings and the value of the capital
goods to replace must be included within the system of conditions for a
stationary equilibrium. This condition has characteristics very similar to the
condition of equilibrium between the supply of and demand for capital.

7. Saving-Investment equilibrium: part two (3)
It is expected that the interest rate level will adjust in such a way as to
make net accumulation nil, i.e. to bring about equality between gross
savings and the value of capital goods employed by firms:
A fall in the rate of interest would encourage the adoption of longer processes,
requiring the use (at any moment) of larger quantities of intermediate products.
But since we are in a stationary state, there can be no tendency for the stock of
capital to increase or diminish; constancy of the stock thus gives us one relation
between its size and the rate of interest. Also, if entrepreneurs do not desire to
increase or diminish their stock, their net borrowing must be nil. If the demand
and supply for loans are to be in equilibrium, net saving must therefore also be
nil. The rate of interest must therefore be fixed at a level which offers no
incentive for net saving or dis-saving. [Hicks (1939) 1946, pp. 118-119.]

7. Saving-Investment equilibrium: part two (4)
Hicks claims that a fall in the interest rate would encourage the adoption of
more capital-intensive methods of production.
This does not always occur, however, as we know that reverse capital
deepening is possible.
Moreover, re-switching is also possible due to the stationarity of relative
prices.
The effects of the occurrence of reverse capital deepening and re-switching
in the neo-Walrasian stationary models are discussed in Fratini (2007) and
(2013).

7. Saving-Investment equilibrium: part two (5)
The analysis is focused on stationary equilibria of an overlappinggeneration model with linear methods of production and many different
kinds of capital goods.
It has been possible to show for this model, that reverse capital deepening
can be seen as a further cause of equilibrium multiplicity in addition to
income effects.
Moreover, on some assumptions of regularity concerning the saving
function, re-switching can determine equilibrium local instability.

8. Conclusions (1)
Capital is not a factor of production. Neo-Walrasians and neo-Ricardians
agree on this point.
The disagreement between the two schools regards whether this
conclusion also has any impact on the neo-Walrasian supply-and-demand
theory of value and distribution.
Bliss and Hahn maintained that the neo-Walrasian theory is not affected by
the neo-Ricardian criticism because it regards production as a process
employing commodities, i.e. goods and services with date and place of
delivery, rather than factors of production.

8. Conclusions (2)
The response to this claim was primarily developed by Garegnani and other
neo-Ricardian scholars along two lines.
The first is based on the fact that neo-Walrasian equilibrium prices cannot
be understood as the central level around which the prices that regulate
actual trades tend to orbit.
The second instead seeks to show that reverse capital deepening and reswitching can also occur in the neo-Walrasian models, due to the savinginvestment market, and affect equilibrium multiplicity and instability.

8. Conclusions (3)
As regards the second, however, as argued by Schefold, meaningful notions
of savings and investments cannot be found within the Arrow-Debreu
framework because of the assumption of complete markets open for a
single instant. Mandler was thus able to prove that problems of equilibrium
multiplicity and instability cannot occur in this model if consumers’
decisions are well-behaved.
More recent studies have shown, however, that problems of multiplicity
and instability linked to re-switching can arise in a different class of neoWalrasian models, namely stationary models characterized by zero net
accumulation in each period.

8. Conclusions (4)
Piketty 2014, p. 222, fig. 6.5

Thank you!

