8 Pricing and the investment
decision*

Introduction

Recently there has been a discussion (Eichner, 1973) and series of
exchanges (Hazledine, 1974; R. Robinson, 1974; Eichner, 1974, 1975;
De Lorme and Rubin, 1975) concerning the determination of the size of
margins in industries characterized by ‘oligopoly-cum-price leadership’
(Kaldor, 1970, p. 3). The focus of the discussion has been the demand
for and supply of finance for investment purposes obtained as a result
of varying the firm’s mark-up policy. One element of the investment:
decision, its finance aspect, has been singled out as a prime determinant
of the mark-up under oligopoly. However, in principle, three main
decisions with regard to investment expenditure may be distinguished
(the decisions, of course, may be made simultaneously): first, the
amount of extra capacity to be laid down each period; second, the sor?
of investment to be done, that is, the choiée between alternative ways of
producing the same product; and third, the method and cost of
finance.* The main aim of this article is to incorporate all of these
aspects of the investment decision into a theory of the determination of
the mark-up. It will become obvious as the argument proceeds that we
are extending Salter’s pioneering analysis of technical progress and the
investment decision (Salter, 1960) inte a non-perfectly competitive
setting. '

The link between the pricing decisions of oligopolistic firms and
investment plans and levels of expenditure has been a feature of much
of the Post-Keynesian literature.? However, until the recent eéxchanges,
there has been some ambiguity and lack of detailed analysis conceming
the exact nature of the relationship between the firm’s pricing and
investment decisions.? Indeed, Katzner and Weintraub, while postu-
lating a link between pricing and the investment decision at the level of
the firm, decided that for their purposes ‘this phenomenon may be:
ignored’ (Katzner and Weintraub, 1974, p. 488).

We hope that this article will help further to clarify some of the
issues involved. It may be that such a relationship, when properly
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defined, will help to provide an explanation of the determination of the
margin above costs in cost-based theories of pricing in oligopoly. The
lack of such an explanation in the past (with the possible exception of
Kalecki’s work and now, of course, Adrian Wood’s important new
book, A Theory of Profits), provides a clue to the tardiness of many
economists in accepting the (many) empirical verifications of cost-based
_ pricing theories.*

In section I of the article we state the problem that we are examining
in general terms and list our assumptions. Secfion II contains an analysis
of the pricing and investment decision for a firm where there is only
one possible ‘best-practice’ technique of production available at any .
moment of time. Section [iI considers the problems involved when the
firm does have a choice between different techniques. We end the
article by listing our conclusions.

The focus of the article is a manufacturing firm which is the price
leader operating in an oligopolistic market environment characterized
by mutual interdependence. We assume that the firm produces only one
product. The means of producing output in the short period are taken
to be fixed, as are the input-output ¢oefficients which determine the
technique of production for each ‘vintage’ of plant. Consequently, the
firm faces constant costs per unit of cutput up to the point of (techni-
cally determined) full-capacity utilization of each vintage of plant.
When the capacity of each vintage of equipment is exhausted, its unit
costs curve becomes perfectly inelastic. Furthermore, it is assumed that
the firm’s primary goal is to maximize the growth in the value of iis
“sales subject to a minimum profit constraint.® It is also assumed that
the firm retains the bulk of its profits and that the greater part of
investment is funded from internal sources.’

As we assume a market structure of oligopoly, there is no force
pushing the firm to full-capacity utilization of plant. The actual rate of
capacity utilization will depend on the level of demand; however, it is
likely that the firm will azzempt to operate at less than full capacity, for
operating at less than full capacity gives the firm a safety margin with
which to accommodate sudden swings in demand. Rothschild’s maxim
that oligopolistic firms are concerned to a very large extent with
security so that they attempt ‘*““to hold what they hold”, - and should
an opporfunity arise - to launch an offensive into rival territory’
(Rothschild, 1947, p. 310), makes plausible the proposition that when
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firms are engaged in constrained battles over market shares under con-
ditions of uncertainty, they will not want to be caught without extra
capacity with which to accommodate sudden increases in orders.
The firm may plan ex ante to under-utilize its stock of capital equip-
ment, and so the capital utilization rate becomes an economic decision-
variable. Recently it has been shown that under conditions of uncertainty
_in imperfect competition, the firm will attempt to operate its plant,
on average, below the full capacity rate (Smith, 1969, pp. 56-7). .
The firm may plan ex ante to under-utilize its stock of capital equip-
ment, not only because of random demand shifts, but also, for
example, where product demand changes rhythmically (and predict-
ably) so that there aie peak loads on the plant of the firm, and where
input prices also vary rhythmically so that it becomes rational for the
firm not to use part of its productive capacity in high cost periods. Of
course, there will be unavoidable or unplanned periods of idleness due to
maintenance time, unwanted accidents and unanticipated events. For
example, idleness would result from deficient short-period effective
demand.” ' '
The firm has to decide on its price and its desired productive
apacity. It is plausible that both of these decisions are related to the
investment decision in all its aspects, the amount of extra capacity to
be laid down in each period, the choice of techniques (if such a choice
be available) and the methods and cost of finance. The trend in the
ratio of the actual rate of capacity utilization to the desired rate of
capacity utilization gives the firm an indication of what would be for it
a ‘proper’ investment policy. A ‘proper’ investment policy would
provide a more or less constant gverage level of capacity utilization over
the cycle at the chosen mark-up and resulting output price. As the firm
is assumed to retain the bulk of its profits and as the greater part of
investment is financed from internal sources, we argue that the firm
attempts to set its margin_so.that ..thﬁ“QEILQs\iiQ..aﬁg.un@Luof_ retained
profits will be sufficient to finance its investment plans. In other words,
the fitm has a double objective in setting its mark-up, First, the '
resulting price must be such as to be consistent with its expectations, in
very general terms, of demand for ifs product, and second, the price
must be such as to provide sufficient retained profits to finance its
investment plans. When firms are successful in setting mark-ups which
yield sufficient retained profits with which to expand capacity in the
desired manner in step with the growth in market demand, a stable -
situation is possible where investment keeps capacity growing in step
with market demand in a tranquil world of stable market shares®
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To recapitulate, then, it is assumed that, flrsL the firm (which we

-take to be the price leader for the current pricing period) makes a,
decision on future investment  plans on the basis of the relation between

the trend in actual rates ‘of capac1ty utlhzatxon and some_d_esued rate

of plant utmzatlon g1ven {ts expectations’ about the future growth of

marKet demand and tHe expected profitability of various alternative

investment projects. It then chooses a mark-up that will produce the }

required level of retained profits with which to finance the desired |
investment expenditure, and persists with the implied price, allowing|

capacity utilization to vary with the level of demand around some -
average expected level associated with the chosen mark-up. These

decisions are made with reference to the state of demand that t experi:
'ence SUgHEsts to the Tirm as being Tédsonable. That is to say, the mark- /
‘up policy of tite firm is influenced” by the general state of business|
confidence and this same state of confidence also defermines the firm’s|
investment plans. Investment plans and the size of the mark-up are

inexorably linked through the demand for and supply of funds in the

form of retained profits with which the firm finances proposed invest-

ment projects. The actual il price, I however, is determined directly far less.

by current demancf than_ b)? thc,mark ug Wthh the firm_considers.

necessary in_order to be .able.to increase its. capacity_sufficiently_ to

meet the expected future level of demand,

Our analysis of the pricing and investment decision under oligopoly
begins by dividing time into price-making and investment plan-making
units -~ similar to Hicksian ‘weeks’ but much longer, certainly far longer
than the ‘weeks’ which are appropriate for short- -period production
decisions. The price-making penod may not be of the same length as..
the mvcstmem plan-makmg penod,.‘ Although it is plausible that both
the | pnce “and the investment plan -making decisions will be made on thei
same ‘day’ because of the interdependence of the two decisions, it is}
possible that there will be overlaps between successive pricing and
investment plan-making periods. These overlaps are related to the fact
that investment plans, and the laying down of new capacity, have a long
gestation period, and over that gestation period pricing decisions may
have to be revamped in the light of changed business conditions (e.g.
unexpected changes in the prices of investment goods, changes in
government economic policies which affect the state of business con-
fidence, and so on). There is also a possibility that while maintaining
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the price of its product, the firm may revise its investment plans as
conditions alter from those which were expected at the beginning of
the relevant decision-making period.® For simplicity, however, we
abstract from these puzzles and collapse the two periods into one.

We assume that decisions on prices and investment expenditure are
taken at the beginning of the period and then are held for that length of
time. Furthermore, we suppose that the firm at the beginning of the
current period has formed expectations about the levels of money
wages and raw materials prices, and likely tax rates, as well as about its
sales - prices and quantities - for this and the next period. It has also
formed expectations about the scrap values of existing equipment.®
Let the firm know now the capacity which will be in operation by the
start of the current period. (This newly installed capacity is expected to
cope with the expected demand of the current period and is the result
of plans made in the past, for simplicity, in the last period.)

These assumptions allow us to draw up the expected marginal cost
curve (EMC) for existing vintages for the firm for the next period: see
Figure 8.1. It is a step function with each step showing the output to be
catered for by different vintages of equipment which were laid down in
previous perjods. Each step shows the marginal (equals average variable)
cost of each segment of output plus the scrap value;!! itself a declining
function of age, of each set of vintages. For example, 04 is the output
which will be catered for by the most recently laid down capacity, the
result of plans which were made in the previous period. )

From the EMC curve for existing vintages we can establish, given the

Expected rmarginal 4
cost {EMC)

EMC

-
i

§
o A Total expected output
of the next period (£Q )

Figure 8.1
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expectations of the firm with respect to demand for its product in the
next period and the scrapping rule for ‘old’ vintages, the amount of new
capacity which would have to be provided for the next period at
various prices. -

The expected sales-expected price relationship of the next period,
dd, is now superimposed on the expected marginal cost function. The
expected sales-expected price relationship is drawn as a nearly vertical ||
line in order to indicate the relative independence of expected *
quantities - ‘normal’ quantities - over at least a range of prices: see
Figure 8.2. This is the essence of the market situation with which the
article is dealing and is consistent with the ‘normal’ pricing hypothesis
associated with Neild, Godley and Nordhaus and others.!2

Expected price #

{EP), EMC

EMC

Figure 8.2

We argue that the price of the ﬁrm s output moves in relation to the
_ requirements ofy }hg 7f1p_nqur_ internally generated funds_with w] whg:h_jg__

maintain its overall growth goals through investment in additional
&(i\gc-tlve _capacity and in relatlon to ‘normal’ prime costs. A ‘normal’

variabie is defined as ‘the value that variable would take, other things
equal, if output were on its trend path’ (Godley and Nordhaus, 1972,
p. 854). Following Neild (and Godley), it is argued that businessmen,
whilst not conscious of the trend in output, unconsciously introduce it
into their prices as they make new costings whenever new equipment
{or new products) are introduced (Neild, 1963, p. 4, and in private
correspondence with us). That is, the trend in unit costs reflects the
trend in output. Therefore the price is fixed on the basis of the costs
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implied by this trend, ignoring short-period variations in unit prime
costs which stem exclusively from alterations in rates of capacity
utilization as demand changes over the course of the trade cycle, That
is, neither temporary changes in prime costs, nor remporary changes in
product demand directly influence to any significant extent output
price. It is predominantly output and not price which fluctuates with
the level of demand in the course of the business cycle.!® There is
ample empirical evidence which serves to justify this pricing assump-
tion**

If the firm were to set its price between EP, and EP, (strictly
speaking, just below EP,) in Figure 8.2, existing capacity would cater
for an output rate of 04, and output rates of between AC and AD
would have to be catered for by new capacity which would be the out-
come of investment plans made and carried out during the current
period. We assume that existing fossils are scrapped, or at least retired
to emergency standby, when expected marginal cost is equal to or

/ | greater than expected price. Though this seemingly perfectly competi-

{
i

]
f

£

tive version of the more general rule that when quasi-rents are zero at
marginal revenue equals marginal cost, machines are scrapped, or at
least temporarily retired, it is, of course, consistent with a situation in
which output is expected to be independent of price, at least over a
range.’® In these situations only price has a meaning and Nuti’s argu-
ment that in a world of imperfect competition marginal cost will be
less than the selling price (so that there would be a contradiction in the
_ scrapping rule)'® will not hold. The traditional demand and marginal

3’ revenue curves of imperfect competition are not relevant in this model
<

#

% because of the independence of price and quantities over a range of
priges. Therefore fhe difference between price and marginal revenue is
not only irrelevant but, in fact, non-existent. ]

JIf the price were to be between £P, and EP,, OB would be produced
by what would be the then existing capacity, and 8D to BE would have
to he catered for by new investment planned and carried out during the
current period.'” The expected price-output to be catered for by new
investment relationship is shown as P, Py in Figure 8.3. It is defined by
the expectations of the firm concerning price and the output to be
catered for by new investment for the next period. It has been derived
from Figure 8.2 by plotting the respective expected output levels
against the corresponding prices. ‘

As has been argued by, for example, Joan Robinson (1971b,
chapters 7 and 8, especially pp. 103-7, and Robinson and Eatwell,
1973, p. 143) and Atkinson and Stiglitz (1969), firms, in deciding on
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the technique of production to be installed in each period, instead of
facing a range of superior techniques from which they might choose, may
be limited to a single ‘best-practice’ technique, that is, the ex ante pro-
duction function may be a single point, Joan Robinson and Eatwell write:

all the controversies that have been going on about' the concept of a -
‘given state of technical knowledge’ represented by a book of blue-
prints belong to the sphere of economic doctrines rather than to the
analysis of an actual economy. Obviously, in industry in real life, a
great number of alternative blueprints for different techniques do
not coexist in time, In real life, techniques are continually being
invented, and each is blueprinted only when it seems likely to be
used. (Robinson and Eatwell, 1973, p. 143)

The reason why Joan Robinson argues that at any moment of time
the ex ante production function is restricted to a point rather than to a
differentiable curve with each point on the curve representing a differ-
ent production process, or, at least, to a series of points, has as much to
do with the nature of the inventive process, as with the nature of the
investment decision under conditions of uncertainty. For each peint on

_the Salter iso-quant there will be a different production process, and
associated with each process there will be a fund of technical knowledge
specific to that technique. In the process of technical progress, as a
specific technique is improved, the improvement may have little or no
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effect on other techniques of producing the same product. This is
simply an effect of the nature of the inventive process.

In addition a firm, in considering investment expenditure, will assess
as best it can the supplies of labour available to it, as well as taking into
account its present stock of plant, its buildings, its physical environ-
ment and its fund of technical knowledge. The choice therefore is
limited severely,

The most important influence upon the choice of technique is not
the cost of finance or ‘factor prices’ but the rate of investment
relative to the availability of labour . . .. A large firm whose plants
provide an appreciable proportion of the jobs in particular regions
has to consider, when planning investment, [inter alia] how much
more labour it will be able to recruit. [t will generally find it necessary
to carry out expansion, at least partly, by raising investment per man
employed. It is not provided with a predigested ‘book of blueprints’
of techniques; it must find out what the possibilities are and assess
them as best it may. (Joan Robinson, 1971b, p. 106)*®

According to this view, the whole idea of a ‘technical frontier’ is
blurred in a changing world where expectations play an important role
and where knowledge and experience do not just appear independently
of the firm’s actions, but have to be learnt and gathered by the firm
itself. Joan Robinson argues that a move from one technique of pro-
duction to another around the ex ante production function, even at the
level of the firm ‘cannot be represented as adding some capital to a pre-
existing stock’ (Robinson and Eatwell, 1973, p. 143). She argues that
the Salter iso-quant neglects titne; time, as it were, runs at right angles
from the page at every point on the iso-quant (Joan Robinson, 1971b,
p. 104; see also Penrose, 1959, pp. 85-7). Each process has its own past
and this past will dominate the future possibilities available to the firm.
To move around an iso-quant entails a switch between time profiles,
and, so it is argued, in a world in which time only moves in one
direction this is impossible without either redoing the whole capital
stock, or embarking on a long future. Hence it is argued that there is
only the single point ex anse production function. '

If there is only one ‘best-practice’ technique at any moment of time,
then given its expectations with respect to marginal costs and demand
during the current period, the payout ratio, and the proportion of
investment to be financed externally, the firm will have a certain set of
expectations concerning the flow over the current period of retained
profits for investment expenditure purposes. These expectations will
define a unique relationship between the output to be catered for by
new investment expenditure and the price that is needed to provide the
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flow of finance with which to fund that portion of investmentf
expenditure which is to be met by retained profits (assuming that the;

prices of investment goods are known). This relationship is shown as/
the upward sloping line, P, P, in Figure 8.3,

In Figure 83, the PP, curve is shown as intersecting the P, P
relationship at a price of P; and at an output to be catered for by new
investment expenditure level of EQy, {which implies total capacity of
EQT) It is only at this point that the two expectations sets - the
expectatlons of the firm with respect to price and cutput to be catered
for by new investment and its expectations concerning the flow of
retained profits for investment expenditure purposes, which define the
PPy, and P, P, relationships respectively - are consistent one with the
other. For example, if the price were to be P,, the expectations of
the firm concerning the relationship between price and output to be
catered for by new investment would suggest to it that capacity be
_expanded to EQ}\,-2 . However, at that price, B, the expectations of the
firm would suggest to it that sufficient funds could be obtained to
finance new capacity of EQN Alternatively, if the price were to be P,
expectatlons would suggest an expansion of capacity by an amount
EQ' ~, Whilst funds to finance new investment at that price can only be
expected to cater for an expansion of capacity of £Qy, . Thus only at
the intersection point of the £ P, P, P, relationships are the two expec-
tation sets consistent,

At this stage, it should be pointed out that our analysis leads to the: -
same price being set for both the current and next period and that this’, -
might lead to inconsistencies when more than two periods are con-!

sidered. That is, the price chosen must do two jobs. First, it must pro-|
vide, during the current period, the funds necessary to lay down thel
capacity required by the beginning of the next period, but second, 1t¥
must be consistent with demand conditions in the next period whlch,
together with the scrapping rule, determine the amount of capacity
which needs to be laid down. Therefore, as soon as investment plans
are formulated in the next period on the basis of demand conditions
in the period following, the price so set in the next period may ben
inconsistent with demand conditions and with the marginal capacity;/
of that period.

However, the apparent inconsistency only arises from the assumption
of dividing time into regular discrete periods. In the actual world,
demand conditions will change irregularly, Similarly, the firm will not
regularly be making investment expenditure plans at the ‘beginning’ of
some arbitrary time period based on a set of demand conditions at a

S )
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fixed point in the future as periodic analysis implies. Rather a price will
be set irregularly on the basis of future demand which the firm con-
siders reasonable. The price will- be consistent both with the funds
requirements for investment purposes from retained profits and with
demand conditions for the foreseeable future.

However, as demand and cost conditions change, the firm will come
to realize that its existing capacity is inadequate, and that new invest-
ment expenditure is required. At this point, the firm will decide if the
flow of funds for investment purposes is adequate at the current price.
If it is not, the pricing and investment decision process will begin once
again. In other words, decisions will be made at irregular intervals as
conditions dictate their necessity, that is to say, as the firm comes to
realize that its current price and/or capacity is inadequate for the
conditions expected in the near future.!®

Pianned investment
expenditure (£/)

——

Q
7
: |
{
1
3
|
|
|
i
! .
o £Qy, £a,,

Figure 8.4

The intersection point shows that new capacity of EQNI, making
possible an cutput rate of EQT, will be installed, With only one ‘best-
practice’ technique there will be a unique level of investment expendi-
ture associated with each expected level of output (which the invest-
ment expenditures are to cater for). In Figure 8.4, the relationship
between planned investment expenditure and expected rates of output
is showri by the IQ curve; with an expected output rate from new
capacity of £Q, , investment expenditure of £1, needs to be undertaken.
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To arrive at the price # {the actual price which is to be determined’,
for the current period) in Figure 8.3, the payout ratio, the prices of
investment goods and the proportion of investment to be financed from /
retained profits all need to be known. We assume that_the :_prices of
nvestment goods are knawn _and given. We suppose that the firm is ;
e1ther a pnce-taker in a competitive market for investment goods, or :
that the firm possesses soine monopsonistic power which enables it to :
bargain over the prices of investment goods. In either case, the firm
would know the prices of investment goods at the time that it makes
investment decisions. The payout ratio can be ve_taken as given. It is
assumed that in a largeTnﬁEEBhstw manufactunng ﬁrm the dividend
payout to shareholders is considered by the management of the firm to
be simply another claim on its funds. Shareholders in such firms are
assumed to be diffuse, lacking in leadership and unable to give more
than a passing thought to the affairs of ‘their’ companies, They have
become passive rentiers whose major concern is the current market
price of their shares and the size of their dividends. The management of
the firm will set the payout ratio of the firm so that they will pay out
only sufficient dividends to forestall take-over bids by other marnage-
ment groups plus whatever additional amounts are necessary to
minimize the cost 'of obtaining funds on the capital market. What
remains of the firm’s net profits will be used to finance planned invest-
ment expenditure 2¢

The question now remains of how the firm will determine the split
between external financing of planned investment expenditure by going
to the capital market, and financing investment internally through
retained profits. This is the crucial question upon which the PP,
relationship depends in Figure 8.3, and has been the focus of recent
“exchanges concerning the determination of the size of the mark-up
under oligopoly. Eichner (1973) has argued that by varying the margin
above costs and reinvesting all retentions, the firm can expect to alter
its flow of retained profits over time in two ways. First, cash flows can
be expected to be increased by the increased returns to the investment
project thereby being financed, and second, cash flows can be expected
to be reduced over the long-period time horizon of the firm by the
cumulative effects of substitution away from the firm’s product
expected as a result of the higher mark-up, from the entry of new firms
into the industry and from anti-trust intervention by government ]115‘

this

arucle L for a shortvpenod dernand curve is not bemg conmdered Every
dec1smn which is made, is made in a short-period situation, but it has
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short-period and long-period consequences. ‘Decisions are long period
decisions if they bind us into long period commitments [as investment
obviously does] and therefore require us to have expectations about the
long period. [This} is a long period in the historical future’ (Krimpas, .
1974, p. 49; our emphasis). It has been argued that in the (Marshallian)
short period, there is a range of prices over which the expected level of.
output is independent of the price. However, once the price is outside
the relevant range, and/or once the time horizon of the firm lengthens,
the firm may expect that one of the consequences of a decision made
in the here and now to raise the mark-up will be for some substitution
away from its product to occur, and that this will result in a decline in
cash flows over time.?! . ' : :

These effects determine the firm’s demand and supply functions
respectively for funds for investment purposes, although Hazledine has
argued that an element of the demand curve for internally generated
investment funds will be the ability of firms to obtain a rate of return
commensurate with that obtained from new investment projects by
lending funds on the money market.?? An implicit interest rate for
internally generated funds can be obtained by expressing as a percen-
tage, the ratio of the funds expected to be lost because of the sub-
stitution, entry and anti-trust intervention effects, to the additional
funds generated in the meantime from the higher mark-up. (Both the
numerator and denominator of this ratio will be suitably discounted if
the firm uses time discounting procedures.) The implicit interest rate is
a function of the size of the margin and of the firm’s time horizon,
A comparison of this rate with the relevant market rate of interest at
which a comparable sum of finance could be obtained from the capital
market for planned investment expenditure gives the trade-off between
internal and external financing, and so determines the size of the mark-
up (and so the price) which the firm needs to set in order to generate
over time the funds required for its planned investment expenditure.

This price will be both a minimum and a maximum, given the firm’s
investment plans, when the firm’s primary goal is to maximize under
constraint the growth of its sales. As the firm increases, in conditions of
uncertainty, the amount of investment funds that it wishes to obtain
(either by external or internal methods), it will be taking greater and
greater risks. In an uncertain world the firm will be a risk minimizer
(Kalecki, 1937). Such a firm would not be expected to sacrifice ex-
pected future sales by increasing its mark-up over and above that level
necessary to accommodate its definite planned investment expenditure
for the next period. It is these calculations which determine the shape
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and position of the PP, curve and so give the unique price-expected
quantity configuration in Figure 8.3.% :

If, however, there is more than one ‘best-practice’ technique at any
moment of time, that is, when a Salter iso-quant (or at least a small arc
of it around ‘neighbouring’ techniques - see Harcourt, 1972, p. 56)
exists, a problem arises, for there will be a number of ways of pro-
ducing a unit of output {and therefore level of output if it is assumed
that the ex ante production function exhibits constant returns to scale).
Which technique will be chosen will not, as we shall see below, be
independent of the price, regardless of the investment decision rule that
is used. In this situation, therefore, PP, in Figure 8.3 is not a unique
relationship but merely one of a family of possible relationships, each
member of which is defined both by the price and by the investment
decision rule which is used. There are now three possible relationships
between two variables, P and EQy. For EQ,, determines the extra
capacity required which in turn depends on the investment-decision
tule and on the price. But EQ,, itself also depends upon planned invest-
ment expenditure, given the payout ratio and the proportion of that
investment expenditure which is to be financed from external funds.
What is to be done?

Suppose it is assumed that the expected level of output is indepen-
dent of the price, at least over a certain range of prices: see dd in Figure
8.2. This assumption is consistent with the cost-based ‘normal’ pricing
- hypothesis of this article, Now two relationships can be defined. The
first is that between investment expenditure and price, given the
investment-decision rule which is used, the current price of investment
goods and the level of output which is to be catered for by the new
capacity. This relationship is given by the II curve in Figure 8.5, There
is a different I curve for each investment-decision rule. An analysis of
the ordering of the relative investment intensities of investment projects
as a result of the use of different investment-decision rules has been
done by Harcourt (1969b). He showed that in a given technological
framework, that is, with a given ‘book of blueprints’, and with given
expectations by businessmen concerning future movements in prices
and money.wage rates, the pay-off period criterion (POPC) usually
results in the choice of a technique which is more investment-intensive
(less labour-intensive) than those resulting from discounted cash-flow
procedures (DCF). The accounting rate of profit criterion could not be
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graded precisely; it was also shown that among the DCF criteria, the
present value rule results in a more investment-intensive technique
being chosen than when the internal rate of return rule is used.

 If we know the level of output to be catered for by new investment,
- the second relationship that can be defined is that between price and
the funds available for investment expenditure, given the expectations
of the firm with respect to marginal costs, its sales - prigies and
quantities - during the current period, the payout ratio and the
externally financed proportion of the planned investment expenditure:
see FF in Figure 8.5. There is a family of FF curves, each member of
which corresponds to a different level of output to be catered for by
new investment.

Although the stability properties of the intersection of the Il and FF
curves are not, we argue, relevant for the present analysis, the shapeg
and positions of the curves are of some importance if there is to be a
unique price-investment solution for a given level of output to be
catered for, such as at Py, EJ, in Figure 8.5. The first thing that can be
said is that there is no reason why the If and FF curves should coincide,
since the two relationships are completely independent of one another
and, as will be seen below, there are positive reasons why the curves will
diverge on either side of the intersection point.

It can be shown that when the pay-off period criterion is considered
for the choice of techniques, and the price ‘is (conceptually) increased,
the investment intensity of the technique chosen increases but at a
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decreasing rate, In Figure 8.6, the line, I/, is the Salter iso-quant showing
the various configurations of labour and investment expenditure which
may be used to produce a unit of output. The line b, b, is the POPC
constraint, for the POPC is:

maximize: b (p —w, [}
subject to: b(p—w, D=2 27

where: b = the pay-off perlod
p = the product price
W,, = the money wage rate
{ = thelabour requirements per unit of output
I = the investment expenditure per unit of output.

The equality form of the constraint may be written as

p 1 I

T W by,
~which is a straight line with the slope of 1/bw,, and an intercept of
p/w,, on the vertical axis.
The technique chosen by the POPC is that associated with the
second intersection of by by with i (i.e. at T3) where I cuts b, b, from
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required for intended investment at that price, £1, However, if the
price were to be relatively high, for example, P,, the technique chosen
according to the IF curve will be relatively investment-intensive, for
example, £f; in Figure 8.5 or [; in Figure 8.6. It is plausible to expect
that the funds generated for investment at that price, £I, in Figure 8.5,
will be less than those actually required for the planned investment
which the firm would want to carry out at that price, £7,. We saw above
that the If curve increases at a decreasing rate. It was also shown that
the FF curve may in fact eventually decline, for the flow of retained
profits for planned investment expenditure may decrease absolutely
given a sufficiently large increase in margins and/or a sufficiently long
time horizon. Therefore, for the most part, a unique intersection point
between the fT and FF curves can be expected, giving a unique price-
planned investment expenditure solution for a given level of output to
be catered for.

Bliss has shown that there is an interesting exception to this con-
clusion if the present value rule is used, and if the elasticity of sub-
stitution of the Salter iso-quant, Il in Figure 8.6, is ‘large’ (Bliss, 1968a).
We argued above that with the orders of magnitude likely to be
encountered in the real world, when the PV choice of technique
decision rule is used, a positive relationship between price and invest-
ment intensity can be expected. Suppose that the elasticity of sub-
stitution of the ¥ curve in Figure 8.6 is ‘large’ and that businessmen
have the plausible expectation that money wage rates will rise faster
than the price of their product because money wages are expected to
reflect increases in prices and overall productivity (that is to say,
businessmen expect real wages in terms of rheir product to rise over
time). Then there will be 2 positive relationship between the expected
economic length of life of investment projects and investment intensity.
If the possibilities of substitution of investment for labour are very
great, and the price is conceptually increased, small (proportionate)
increases in investment expenditure will lead to large savings in labour,
and 50 to considerable {proportionate) increases in expected economic
lives, It follows that in these circumstances there may not be a unique
choice of technique because there may be more than one point where
the present value of investment expenditure is at a maximum. Therefore
the II curve may not be a smoothly rising concave-to-the-origin curve
such as I is in Figure 8.5. Rather it may have bumps in it, which may
result in multiple price-investment expenditure solutions, depending on
the position of the FF curve. Bardhan has shown that Bliss’s result
holds only if the elasticity of substitution of the ex ante production




122 Post-Keynesian economic theory

function is greater than umty (Bardhan, 1969). This gives precision to
our term, large’.

In the ‘oligopoly-cum-price leadership’ world that is under discussion
in this article, it is more likely that the firm will use a POPC rather than
a PV rule for the choice of technique so as to reduce the effects of |
uncertainty, and so there would not be the possibility of multiple inter-
section points between the {7 and FF curves, If, however, a PV rule is
used, and the elasticity of substitution of the ex ante production
function is greater than one, such a possibility must be considered, even
if it is unlikely. The possibility would become an empirical question.

The question remains, given the shapes and slopes of the I and FF
curves, of whether there will be a price so determined that falls within
the range of prices for which output may be regarded as being indepen-
dent of price (or whether there will be a positive intersection of the i1
and FF curves at all). If the price so determined does nor fall within the
relevant range, then the payout ratio andfor the investment-decision
rule will have to give until a price is obtained which will serve both to
finance the investment expenditure and be consistent with the expected
level of output. Or the expected level of output will have to change
until a price is found which will do the financing task, given the
investment-decision rule, the payout ratio and the externally financed .
proportion of investment expenditure. That is to say, either FF or {f
will have to change in order to give a compatible price. We may
conceive of this as an iterative process taking place until all the expec-
tation sets of the firm - the price-expected quantity expectations, the
price-flow of funds expectations and the price-investment expenditure
expectations - are consistent one with another.

Conclusion

The article set out to examine the relationship between the pricing
(decisions and investment expenditure plans of an oligopolistic firm. The
frelationship, if it holds, provides, we argued, a theory of the determin-
lauon of the size of the mark-up in cost-based theories of pricing in
‘oligopoly. It was assumed that over a range of prices in the short period,
prices and quantities are independent, an assumption which was based
on the empirical work of Neild, Godley and Nordhaus and others, When
all aspects of the investment decision are considered - the amount of
extra.capacity to be laid down each period, the choice-of technique and
the method and cost of finance - it was established by the use of a
simple model that, for the most part, a unique solution could be found
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for the size of the margin above ‘normal’ prime costs and the level of
planned investment expenditure, given the firm’s expectations about
the future level of demand. A situation under which multiple solutions
may be arrived at was also examined briefly.

Notes

* Kprhoe, Vol 29, 1976, Fasc. 3, pp. 449-77. This article was written in
collaboration with Peter Kenyon. We are grateful to Kevin Davis, Al Eichner, Alan
Hall, Peter Hammond, John Hatch, Ian MeDonald, Neil Laing, Robert Neild,
Neville Norman, Brian Parmenter, Joan Robinson, David Vines, Bob Wallace,
Adrian Wood and the members of the staff/student seminars in Economics at the
Flinders University of South Australia and the University of Adelaide for helpful
comments on earlier drafts of this article. . '
"1 There is another aspect to the investment decision which lies behind the
three elements indicated in our argument, namely, the choice of product, The
firm, in making an investment decision, will design its plans in order to fit its
choice of product. However, for simplicity, we abstract from this aspect of the
investment decision. - :

2 We follow Kreget {1973) in the use of the term ‘Post-Keynesian' with
which to describe the theories and approaches now associated with Cambridge
(England) economists and their followers. For examples of Post-Keynesians who
have postulated a link between the pricing and investment decisions, see Asima-
kopulos (1970, 1975a, 1975b, 1977), Eichner (1973, 1976), Harcourt {1972,
Pp. 210-14), Harris (1974), Kaldor and Mirrlees (1962), Kaldor (1966, 1970},
Kalecki (1971, pp. 110-23), Katzner and Weintraub (1974), Kregel (1973,
pp- 135-41), Krimpas (1974, p. 39), Joan Robinson (1971b, chapters 2 and 7)
and Wood (1975, chapters 1-3). The postulated link between price and planned
investment. expenditure is not merely a theoretical o1 ‘as if” construct. In a recent
article concerning the British Nationa! Board for Prices and Incomes (N.B.P.L),
Pickering notes that one of the criteria used by the N.B.P.I. for approving ‘a
higher price depends . . . upon the effect which a particular level of profit has on
the firm’s ability to finance future investment, either to expand productive
capacity or merely to replace existing capacity’ (Pickering, 1971, p. 232).

3 In a recent article, Harris examined the simple model in Harcourt (1972,
pp. 210-14) in which a relationship between price and investment expenditure
was postulated. He argued that in Harcourt’s model ‘[no] direct causal relation-
ship between investment and price formulation at the micro level is implied®
(Harris, 1974, p. 148, n. 10). The aim of the present article is, in fact, to posit
such a direct causal relationship at the level of the firm and so provide some
microeconomic foundations for the macro model in Some Cambridge Conrro-l
versies . . .. It will also be seen that the model provides a microeconomic argument
with which to support the oft-stated claim that Keynes's world is essentially that
of quantity rather than price adjustment in the face of variations in the level of
demand. )

4 See, for example, Eckstein and Fromm (1968), Godley and Nordhaus
(1972), Lanzillotti (1958), Means (1972), Neild (1963), Yordon (1961). This isa
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small but representative sample of a very large (and increasing) population of
studies supporting cost-based pricing theories. ]

5 We argue that it is not possible empirically to distinguish between proﬂt
maximization over time and the maximization of growth over time in a world in
which the growth of firms depends in large part on their ability to generate invest-
ment funds on the basis of retained profits. See, for example, the uncertain
findings of Hall (1967, p. 154), and Mabry and Siders (1967, p. 377). Mabry and
Siders state that their results suggest ‘that the sales maximization hypothesis is
not inconsistent with the profit maximizing hypothesis in the long-run’. See also,
the conclusions of Penrose (1959, pp. 26-30) on profit maximization over time:

6 See Anderson (1964, p. 25). He estimates that over 90 per cent of the
investment in manufacturing industry in the U.S. is financed internally from
retained profits. See, also, Bosworth (1971). )

7 For a survey of the theory of capital utifization, see Winston (1974).

8 ‘Tranquility is a minimum prerequisite for the adjustment of short period
disequilibrium to internal long period equilibria. You can define normal profit,
from the upward and the lower end, as that rate of profit which, in the relevant
sense dependent on the richness of the model, keeps the relative position of the .
firm intact, with respect to the product market, the financial market, and also
the “power” market’ (Krimpas, 1974, p. 86).

9 See Asimakopulos (1977, pp. 330, 340-2) for a discussion of the possi-
bility of revamping investment decisions in the light of changed conditions due to
the long gestation pericd of investment plans and the laying down of new
capacity. Lags between investment decisions and actual investment éxpenditure
play a prominent role in the work of Kalecki (1971, especially p. 110).

10 We suppose expected scrap value to be a declining function of age, first,
because the machines themselves are older, and second, because less and less
labour-intensive metheds of production may have been installed as time goes by,

11 For simplicity, scrap values may be considered to be zero. However, if
scrap values are to be included, they must, on Marshallian grounds, be added to
marginal costs. The firm will be indifferent as between scrapping a vintage and
keeping it in operation if the price is greater than marginal cost by the amount of
scrap value. A mare sophiéticated approach for a firm using discounting pro-
cedures {e.g. DCF rules for the choice of technique) would be to scrap if the
discounted cash flows earned in excess of marginal costs, if the vintage were to be
kept in operation, were just less than the discounted cash flow that could be
earned by wusing the funds from scrapping in the next-best alternative profit-
earning project.

12 See Godley and Nordhaus (1972), Nelld {1963), Norman (1973) and
Pesaran {1974). The same pricing hypothesis is made by other writers in this area,
See, for example, Eichner (1973, pp. 1184- 9) Kalecki (1971, pp. 49-61) and
Wood (1975, p. 61).

13 The assumption that it is predominantly output and not price that
responds to changes in demand in the manufacturing sector of modern capitalist
economiegs is quite common in Post-Keynesian literature. For example, Pasinetti
(1974a, p. 33) writes: “The basic feature remains, by contrast with more primitive
socteties, that among the factors concurring to determining prices, fluctuations of
demand have become unimportaent. Therefore, the traditional response mechanism
of price changes having become inoperative, another response mechanism is
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brought into use. To changes in demand, producers respord by changing pro-
duction.” Qur emphasis.

14 Seenotes4 and 12.

15 See the exchanges between Nuti {1969}, Joan Robinson {1969a) and
Kaldor (1970). - .

16 Under imperfect competition price is greater than marginal cost at the
relevant level of output. Therefore equipment cannot be scrapped when price is
equal to marginal cost and when quasirents are zero in conditions of imperfect
competition. It should be noted, however, that if quasi-fixed costs (for example,
overhead labour costs such as wages for maintenance staff and cleaners} are con-
sidered, there will always be a gap between price and short-peripd marginal prime
costs when quasi-rents are zero: see Joan Robinson (1969a). In such a situation
the marginal plant (the oldest vintage) is scrapped when its average prime cost
(equal to the long-pericd marginal cost) is equal to price and quasi-rent is zero.
For simplicity, we assume that there are no quasi-fixed costs.

17 In passing, we note that our theoretical framework is consistent with the
empirical findings of Bitros and Kelejian (1974) that one of the major determi-
nants of the replacement ratio, the ratio of scrappage to the stock of capitat
(measured in physical units) ‘varies systematically with respect to cyclical
variabies’, and thus invalidates the often stated claim that replacement investment
may be treated as a constant proportion of the capital stock: see, for example,
Jorgenson (1965, p, 51). Their findings lead them to argue that it is gross invest-
ment (rather than ret investment) and scrappage which are the decision variables
governing the potential services of the means of production. This viewpoint is also
consistent with our medel.

18 The expansion of the firm will be limited also by the amount of
‘managerial services’ available for expansion: see Penrose (1959, pp. 196-212),

19 Wood (1975, pp. 92-7) also corfronts this problem when he extends his
argument from a static to a dynamic context. He writes: ‘the firm’s current
activities are always based on target policies which cover a period of several years
ahead, but at comparatively short intervals, in the light of informational feedback
from its current activities, it reviews and, where necessary, alters its long run
targets, at the same time as making adjustments towards them in the face of
disequilibrium’ (p. 95).

20 See Eichner (1976, chapter 2) and Robinson and Eatwell (1973, p. 233).
We do not mean to imply that the decision to be made by the firm about the
payout ratio is a simple one. As Wood (1975, pp. 40-52) shows, the decision is
indeed complex. However, once the targel payout ratio iy established (and once
established it tends to remain fairly constant: see Wood, 1975, p. 49, n. *), its
Straregic importance to the firm is minimal.

21 For a discussion of the distinction between the ‘long” and ‘short period’
concepts, see Joan Robinson (1971b, pp. 16-18).

22 Hazledine (1974). For an alternative to this essentially neoclassical view,
see Wood (1975, pp. 8-9)

23 In order to extend the analysis from the level of the firm to that of the
industry, we.assume that the prices for price followers be determined in the
following manner: let there be n firms, where # is a small number; also let £ =
a,-}} G=1...n—1) where P;, is the price of the price leader. If a; = | then all
firms match the movements in the price set by the price leader, If a + 1 (it may
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be >1 or <1}, then the proportionality of each firm’s price to that of the price
leader is preserved. « may be #1 due to product differentiation, the geographical

position of firms and so on.




