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Abstract

This paper explores the relationship between the Keynesan multiplier and Pasinetti’ s (1981)
modd of pure production Key assumptions of Pasinetti’'s modd are its multi-sectoral
dructure, the definition of al income as a reward to labouring activities, and as a
consequence the operation of a pure labour theory of vaue.

A trandation between these models is effected by introducing investment as an exogenous
determinant. By drawing from Keynes to apply his concept of the wage unit, it is possble to
aggregate from Pasinetti’s multi-sectord model to a genuingy macroeconomic multiplier.
For theorigs and policy makers, this provides a way of usng the Keynesan multiplier
without making the redrictive one-commodity assumption. In addition, this formd
demondtration adds to the hitherto largely textud literature on the relationship between the
wage unit and the |abour theory of vaue.

Findly, this derivation contributes to recent debates between Pasinetti and his critics.
Emphass is placed upon the interpretation of Pasinetti’'s modd as a smplifying device,
bringing clarity and precison to economic theory, without making any rash claims about its
pre-indtitutional status. In particular, this gpproach enables a more precise judgement to be
made about which aspects of money are primary or secondary to the principle of demand.




1 | ntroduction

One of the most ignored and least understood aspects of Keyness economics is the close
attention afforded to problems of aggregation In writing the General Theory (1936) akey
difficulty faced by Keynes concerns ‘the choice of units of quantity gppropriate to the
problems of the economic system as a whol€ (p.37). He argues that since heterogeneous
physica outputs cannot be aggregated, labour should be the unit of account. Dillard (1984)
and Wray (1998) interpret Keynes as adopting a labour theory of vaue that endbles a
macroeconomic level of andysisin which total employment provides the gppropriate index
of aggregate output. Instead of using the usud price index in an atempt to measure physicd
outputs, Keynes divides aggregate money output by the wage unit, the wage rate paid to a
unit of unskilled labour.

A possible reason for the suppression of this interpretation of Keynes isthe predominancein
Keynesian economics of a one-commodity macro economic model. As Kurz (1985) argues,
‘The one-commodity modd in macroeconomics is generdly legitimized in terms of its
amplicity’ (p. 121). By meking this smplifying assumption macro theorists can Sde-step the
problem of aggregation across heterogeneous commodities and ignore the attention paid to
thisissue by Keynes.

In a bold and incisve attempt to re-introduce multisectoral foundations into Keynesian
economics, Pasinetti (1981) proposes a Smple dternative to the one-commodity modd.
Using a pure production modd in which there are no socid classes and dl output is
consumed, Pasinetti seeks to provide a methodologica darting point for Keynesian
economics and other related traditions of economic thought. Instead of assuming a one-
commodity world, Pednetti uses his modd to derive a genuindy macroeconomic
relationship, which hold regardiess of the level of sectord disaggregation. Core to this
relaionship is the definition of a macroeconomic condition for full employment under which
there must be full expenditure of nationa income. Pasinetti has generated some controversy
(Davidson 2001, Hodgson 1994) by claming that this condition provides the pre-
behavioural essence of Keynes s principle of effective demand.

In order to make this approach more understandable to a Keynesian audience, Pasinetti
(1997) engages with the Keynesian cross diagram, and its associated multiplier relationship,
because of its suitability for illusrating the principle of effective demand. By attempting to
grip out of this diagram some of its behaviourd properties, Pasinetti argues that the core
pre-inditutiond principle of effective demand can be identified. The problem, however, is
that Pasinetti does not make a direct trandation between this Keynesian tool of andysis and
his own multi-sector model of pure production. If the same core result holds for both models
then such atrandation should be possible.

The contribution of this aticle is to establish this trandation, thereby providing a more
accessble illugration of Pasinetti’s (1981) contribution, and $owing how the Keynesian
mode* can be derived from multi-sector foundations. Using this trandation we demonstrate
that the multiplier can embody complex intersectora reationships which are genuinely
macroeconomic but a the same time retan the smplicity of the Keynesan approach
Moreover, based on these anaytical foundations a more precise assessment is suggested of
the role of money in the principle of effective demand, a contribution that offers some clarity




to recent debates between Pasinetti and his critics. In addition, by making this trandation
between Pasinetti and Keynes we provide a mathematica formdisation of the hitherto
largdly textud andyss of the role of wage units and the labour theory of vaue in Keyness
system. Keyness method of aggregation, using labour units, is represented in the context of
the smple multiplier relationship, re-expressed in terms of its multisectoral foundations.

The paper consists of three parts and a conclusion. In the first part we introduce Pasinetti’s
multi-sector pure production model, providing a demongration of the macroeconomic
condition for full employment. In the second part, a multi-sector Keynesian multiplier is
derived by modifying the pure production mode. The role of the wage unit in this multi-
sector modd is conddered in the third part, from which a more accessible derivation of
Pasinetti’ s macroeconomic condition can be established.

2  Pasnetti’s Pure Production Economy

Pasinetti (1981) assumes a pure production economy in which labour is the only factor of
production used in m sectors of production. For each industry i, define n. asthe verticaly
integrated labour coefficient (N, /Q) where N, isthe amount of direct labour required for
production of Q. amount of good i together with the indirect |abour required to produce

intermediate capital goods used in the production of good i . In addition, al of the output is
consumed by labour, but labour consumes only a part of the good that they directly or
indirectly produce. Thus, for each industry i we can define ¢ as the per capita consumption
coefficient (C, /L) where the totd amount of good iconsumed (C)is equd toQ , the
quantity of find output (in physica units) of good i. The scaar L is the quantity of labour
employed in the economy as a whole and is equa to N, +...+ N, . Now we can set out

Pagnetti’s (1981) system udng the dightly more accessble formet reported in a later
contribution (Pasinetti 1986). The quantity and price systems take the form:
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It follows from (1) and (2) that
Q =c¢lL, and ©)
P =nw (%)

with (3) expressing the relationship of physica quantities to labour, and (4) the relationship
of prices to the price of labour (w). Pasinetti interprets (3) as representing a demand-
determined theory of production, in which the quantity of physica output produced depends
upon consumer demand. In addition, (4) demongtrates the working of a pure labour theory
of vaue in which the price of each commodity produced, rative to the price of labour, is
proportiond to the labour required for its production.

For a non-trivid solution to exigt for (1) and (2), the determinant of the coefficient matrix is
set equal to zero, such that:

P =1
= ©

Equation (5) is interpreted as the condition for full employment if L is set equa to L, , the

totd amount of labour available for work (see Pasinetti, 1981, p. 32).2 This can be
explained by examining the binomid term ¢, . Writing this out explicitly:

cn =GN _N
QL
| 6)

where C, is the total consumption of good i, which is equd to the find quantity of good i
produced (Q) . Since, for a non-trivial solution to be established, these binomid terms must




add up to 1, the proportions of labour employed in each sector must aso add up to 1,
which meansthat dl Iabour is fully employed.

Condition (5) dso implies that full employment is contingent upon the expenditure of
consumers. Using (4), the binomia term can be re-expressed as

_Cp
cn=—-=
Wi (7

Each binomia term represents the proportion of nationa income wL that isspent as C p; in
sector i . For full employment to be achieved these proportions must add up to 1, and

hence there must be 1ull expenditure of nationd income. Pasinetti interprets (5) to be the
‘Keynesan effective demand condition for full employment’ in which there is no savings in
the economy as awhole (Pasinetti, 1986, p. 422).

3  Derivation of the Keynesian Muultiplier

Pasinetti generated controversy by caming tha his macroeconomic condition for full
employment is pre-ingtitutional, a piece of pure economic theory that provides ‘sturdy and
rocklike theoretical foundations to the study of more complex economic phenomena
(Pasinetti 1994, p. 40). This pre-inditutiona condition, he argues, provides a fundamentd

definition of the principle of effective demand, free from behaviourd reaionships, which

Keynes was ‘able to perceive, but not explicitly sate’ (Pasinetti, 2001, p. 384). For

Hodgson (1994), however, the economic categories which define the pure production
modd — prices, wage rates and technicd input-output coefficients — are inextricably bound
up with a particular type of inditutiona context. It is difficult to envisage prices and wage
rates, for example, without doing so in the context of a market economy, which represents a
particular type of ingtitutiona arrangement. From asimilar perspective, Davidson argued that
Keynes defined the principle of effective demand in relation to specific economic behaviour
associated with participants in amonetary economy:

The essence of gpplying the principle of effective demand to a monetary
economy lies in the behaviourad relationship people display toward money
and entrepreneurs display regarding ex ante market profit opportunities

(Davidson 2001, p. 408).

A particular problem with this debate between Pasinetti and his critics is the inaccessibility of
his macroeconomic condition. Compared to the andyticd dmplicity of Keynesan
macroeconomics, the Pasinetti condition, as shown above, is more complex mathematicaly,
requiring the determinant of the coefficient matrix to be set equd to zero. To make his
argument more accessible, Pasinetti has in recent years engaged with the Keynesan cross
diagram and its associated multiplier relationship because ‘there is no need to underline how
effective this ample diagranmatic device has been in illudrating one of the basic
contributions of The General Theory...” (Pasinetti 1997, 97). Despite his stated objective




to provide more clarity in the definition of Keynes's principle of effective demand, the
relaionship between his interpretation of the Keynesan cross diagram and the pure
production modd is not clear. Whilst the latter is grounded in multi- sector foundations, the
former has the gppearance of a sojourn into a quditatively different modelling framework. In
the analysis that follows a more direct trandation is suggested between the Pasinetti pure
production modd and the Keynesian multiplier reaionship.

To make this trandation a key smilarity can be identified between Pesinetti’'s pure
production model and the approach taken by Keynes in parts of the General Theory. Like
Pasinetti, Keynes assumes that labour is the only factor of production (Resati 2000). Keynes
states. ‘I sympathize, therefore, with the pre-classca doctrine that everything is produced
by labour.... It is preferable to regard labour, including, of course, the persond services of
the entrepreneur and his assistants, as the sole factor of production...” (1936, pp. 213- 14,
Keyness emphass, see dso Nddi, 2000). Using this smilarity it is possible to maintain, in a
Keynesian system, Pasinetti’ s association of al income with wages paid to labour .2

In making this trandation between the Pasinetti and Keynesan sysems two moddling
choices can be consdered. First, a two-period Austrian modd can be assumed. Capita
goods are first produced by unasssted labour, and in the second period consumption goods
are produced by labour and capita. Conceptudly this is the most straightforward way to
modd a multi-sectord economy in which labour is the sole factor of production. The
derivation of the Keynesan employment multiplier from this mode is outlined in the
Appendix.

The second dternative, which is developed in the andyss that follows, is to make explicit
the circular flow of intermediate commodities that is implicit in Pasnetti’'s modd. In his
expaogition of the pure production model, Pasinetti (1981, p. 30) is clear that ‘it is dways
possible, when needed, to re-introduce intermediate stages and intermediate commodities
by linear dgebraic trandformations . This can be achieved by writing equation (1) in block
matrix form such that:

e L- COQQU—QOU (8)
&n 1HELL EOf

where | isan m" m identity matrix, cisan m” 1 vector of consumption coefficients, Qis
an m” 1 vector of find outputs, O isan m” 1vector of zeros, nisa 1” m vector of
verticaly integrated labour coefficients, and L isthe scalar representing the total quantity of
labour employed. As shown in Chapter VI of Pasinetti (1981), verticdly integrated labour
coefficients can be expressad in terms of an explicit input-output structure. In (8) we can re-
express the labour coefficient vector as

n=I(l- A" ©




where A isan m” mmatrix of interindustry technica coefficientsand | isan 1” m vector
of direct labour coefficients, each eement |, representing the direct labour required to

produce each unit of gross output in sector i. With X defined asthe m” Lvector of gross
outputs, the vector of find outputs can be re-expressed as

Q=(I- AX (10)

Subgtituting (9) and (10) into (8) yidds:

gl- A -cueXu_gou

e (11)
-1 148y &0y
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In this expresson the role of intermediate (circulating) capitd inputs is shown explicitly in the
(I - A) marix.*

A modifying assumption to the Pasinetti system is required to make the pure production
model open with respect to investment. Assume that investment in the current period
becomes capita inputs in the next period, where there is 100 per cent depreciation. With
M representing an m” 1vector containing physica quantities of investment goods produced
in each sector, Paginetti’ s quartity and price systems can be modified to take the form:

&I-A) -cueXu_éemy

% e 0= 6 1 (12)
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where pisan m” 1row vector of money prices.

In order trandate from a pure production mode to a Keynesian modd, income has to be
split up into two categories, the first of which is directed to consumption and the second
which is saved and directed to invessment by entrepreneurs. Investment activity is financed
ex post out of savings from wage income. The divison of wages between consumption and
investment is demongtrated in equation (13) by the pre-multiplication of the row vector of
prices by thefina column such that:

w=pc+ pM /L (14)




In addition, note that C =cL, where Cisthe m” 1column vector containing the totd
quantities consumed of each sector’s output. Multiplying throughout by L :

Y =Lw=pC+ pM (15

Equation (14) shows that the wage rate per unit of labour (w)is made up of tota money
consumption per unit of labour (pc)plus totd money invesment per unit of labour
(pM /L) ; equation (15) shows tha the entire wage bill (Lw) or nationd income (Y)

equas consumption plus investment. With investment paid for out of wages this maintainsthe
assumption in both Pasinetti and Keynes that al income is paid to labour. It should be
emphasised, of course, tha the magnitude of invesment is determined exogenoudy by
entrepreneurs, but once this magnitude is set, equation (14) determines the wage rate
required to finance this expenditure,

It should also be noted that the proportionaity between prices and labour vaues (equation
4) is mantained in this modified Pesinetti framework. Equations representing the firg m
rows and columns of (13) teaketheform p(l - A =wl such that:

p=1(- A)w (16)

This derivation explicitly shows the proportiondity between prices and the verticaly
integrated labour coefficients, n=1(1 - A)*.

To derive the Keynesian nmultiplier from this modified Pasinetti framework, the Smultaneous
equations collected in (12) can be written out such that

X =AX+cL+M (17)
L =IX (18)

Subdtituting (18) into (17) yields

X = AX +dX + M (19)

Sincefrom (10), X =(1 - A)"'Q it followsthat

Q=cd(l-A)'Q+M (20)




or

Q=cnQ+M (21)

Multiplying throughout by n:

nQ = nc[nQ|+nM (22)
and therefore:
nQ = L nM
1- nc (23)

This is amultisectord multiplier relationship between scaars representing the labour required
to produce investment goods(nM ) and total labour employed (nQ) . For the purposes of
macro modelling, the multiplier (1/1- nc) is a smple scalar magnitude.® To specify amacro
multiplier relationship between totd employment and employment in the production of
investment goods it is not recessary to specify a one-commodity modd. Using Pasinetti’s
pure production modd as a sarting point, the macro multiplier relationship can be derived
from multisectora foundations.

4  TheWage Unit and Effective Demand

Subject to certan qudifications Keynes assumes that the employment multiplier dso
represents an income multiplier (Keynes, 1936, p. 116). By dividing money income by the
wage unit, the volume of employment, or labour units, provides an index of red income. This
method of aggregation can be formdly demondrated by examining the employment
multiplier expresson derived in equation (23). Sincel represents the tota units of unskilled
undifferentiated labour employed in the economy, then the wage unit represents the money
wage paid to each unit of unskilled labour. This wage unit is the same as the wage rate w in
Pasinetti’s modd. Furthermore, by assumption, in Keynes and Pasinetti, al money income
(Y = pQ) ispad to labour, with profits effectively subsumed as part of wages, the reward

to entrepreneurid labour.
The two quantitiesin the multiplier expression (23) can be written as

nQ = 5 nQ (24)
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nM :ém nM, (25)

i=1

Since, from (4), n, = p, /w, it follows thet

=5 P2 -y (26)
-1 W

v =3 PMi_ @7)
=1 W

By subgtituting (26) and (27) into (23) the multi-sectoral multiplier relationship can be re-
expressed as.

Y, = M (29)

This is an income multiplier relaionship, with Y, representing redl income (money income
deflated by the wage unit), M, representing redl invesment (money investment deflated by

the wage unit), and nc the propensity to consume.” Using some of the shared assumptions of
Pasinetti and Keynes the employment multiplier in equation (23) is identicd to the income
multiplier in (28).2

It follows that we have established what Pasinetti refers to as a genuinegly macroeconomic
reaionship, in this case between red income and invesment. The dructure of this
relaionship holds regardless of the degree of disaggregation Although the number of
elements of the vectors n and cmay vary with the number of sectors, the structure of the
relaionship remains unchanged. Thisinterpretation of the Keynes multiplier differs markedly
from the assumption in Kurz (1985) and much of macroeconomics that the Keynesian
multiplier embodies the assumption of a one-commodity world.’ Moreover, this multiplier
relationship also facilitates a clearer exposition of Paginetti’s principle of effective demand.
We have seen that in Pasinetti’s pure production modd there is no exogenous investment
demand, which in a Keynesan macroeconomic sysem means that M, = 0. Applying this

condition to equation (28), and taking the denominator to the left-hand side yidds the
expresson:

(a- nc)Y,=0 (29)
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This represents a macroeconomic quantity system comparable to Pasinetti’ s pure production
model, which was presented in equation (1). A non-trivid solution requires the identity

1- nc=0 (30)

to be stisfied. This identity is the same as Padinetti’s non-trivid solution in equation 5, that
is _%mlqn =1. If as before, in our interpretation of equation (5), the total quantity of labour

(L) is ==t equd to the total amount of [abour avallable for work (L, ), Pasinetti’s effective

demand condition for full employment is established using the smple Keynesan multiplier
relationship derived from multisectora foundations

This trandation between the Keynesan and Peasinetti systems (equations 28 and 29)
provides some clarification of ther inditutiona characteristics. Both systems, as congtructed
here, can rely on the same multi-sectoral structure and the same configuration of labour
inputs and consumption. The only mathematica difference is the absence of exogenous
investment demand in the Pasinetti system. In terms of inditutional Structure, of course, this
differenceis profoundly important. Some of the key characteristics of a monetary production
economy, as identified by Paul Davidson (2001), are captured by the existence of a pogtive
volume of exogneous demand, as represented by M, in equation (28). The man

consequence is that there are two types of demand, one representing individua consumption
which is dependent upon income and employment, and the other representing investment
(M) that is not dependent upon income and employment. Once a part of demand is not

dependent upon employment ‘...in the generd case, there is no necessty for the
determinants of aggregate demand to be identica with other determinants of aggregate
supply’ (Davidson 2001, p. 393). There is no reason in generd why exogenous investment
should generate the volume of demand that is required to establish full employment.

If exogenous investment is positive in equation (28) it dso follows that ex post there must be
positive savings out of the natiiona income. In congruence with Keynes's ‘fundamental
psychologica law' (Keynes 1936, p. 96), Pasinetti’ s condition for full employment (equation
30) must be relaxed, such that the propendty to consume is less than 1. As Keynes states.
‘This means that, if employment and hence aggregate income increases, not all the
additiond employment will be required to satisfy the needs of additional consumption’
(Keynes, 1936, p. 97, author’ s emphasis).

On this interpretation there is congderable interface between Pasinetti and Davidson on the
key dements of the principle of effective demand. A key area of dispute, however, isthe
role played by money. Davidson argues that Snce savings in a money economy are held as
non-producible liquid assets this ‘can prevent ‘saved ..(i.e, unutilized or involuntarily
unemployed) red resources from being employed to expand the economy’s productive
fadlities (Davidson 2001, p. 400). In Pasinetti’s system money aso has an important role
to play, dthough Davidson (2001, p.408) inteprets Pasinetti’s principle of effective demand
as applying to a ‘world of barter’. Againg this charge, Pasinetti argues that money isin fact
required in his multisectoral pure production economy:

12



An advanced, extremely specidized, production economy, as the one |
consder, where each worker’s contribution to production can be as
specidized as to congg of tiny fractions of a sngle good or service, could
not even subsist as a barter economy. It requires intermediate neans to
carry out the exchange of services with sums of abstract purchasing power

(Pasinetti 2001, p. 386).

Of possbly more importance is the way in which money is held as savings in the pure
production economy. Pasinetti argues (Pasinetti, 1981, p. 35) that sngle individuds may
save while others dissave, but in the aggregate they must cancel each other out. But even
though in aggregate there are zero savings, there is a possibility in Padnetti’s system for
individuds to save and borrow liquid assets. This has an important consequence for the
principle of effective demand. It means that the existence of money that is held as savings by
particular individuds in the economy does not in itsdf provide a defining feeture of the
principle of effective demand. This behaviourd attribute is characterigtic of both the pure
production and Keynesian systems. The key difference between these systems is whether or
not there are positive aggregate savings, as expressed in condition (30).

This interpretation is somewhat conggtent with the digtinction between a ‘neutrd’ and
‘entrepreneur’ economy, which Keynes introduces in the 1933 manuscript of the General
Theory (see Aoki, 2001). A neutra economy is comparable to Pasinetti’s pure production
model in which money has afadilitative role as ameans of payment.’® Under an entrepreneur
economy, where exogenous investment and its impact upon output can be modelled by the
Keynesan system, money has complex functions, including its role as a means of debt
repayment and speculation. Moreover, the full employment postulates of classica theory, as
defined by Keynes, are satisfied in a neutra economy ‘ provided that the whole of current
incomes of the factors of production are necessxily spent...” (Keynes, 1979, p. 77,
emphasis added). This focus on the importance of zero total savings is captured by
Pasinetti’ s condition for full employment, as defined in equation (30).

In assessing Padinetti’ s principle of effective demand, it is advisable not to get distracted by
discussing the pre-behavioura status of the pure production modd. The task should rather
be one of ‘minimizing what appears as secondary, and sngling out and magnifying whet the
theorigt (in his intuition) identifies as the mgor or basc dement that is capable of providing
the explanation that is sought' (Pasinetti 1986, p. 414). For Pasinetti, money can have a
fecilitative role as a means of payment, and as a sore of vdue in the form of individua

savings, with the effective demand condition for full employment still in tact. These aspects of
money are secondary to the principle of effective demand. The exigence of postive
aggregate savings has the primary role for the principle of effective demand, which means
‘putting everything e se on a secondary, subordinate, position’ (Pasinetti 1986, p. 415).

There is no intention, however, to trividise the role of money in the principle of effective
demand. Attendant to there being postive aggregate savings in the Keynesan system,
exogenous investment is funded and speculated upon with money playing a key role in a
complex network of inditutiond relaionships. The main point to be made is that by isolating
the importance of the aggregate savings condition, Pasinetti has developed an andyticdl
foundation for determining which aspects of money have a primary role in the principle of
effective demand.
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5 Conclusions

Using Pasinetti's pure production mode we have derived a smple multiplier relationship that
has some resemblance with that used by Keynes in the General Theory. There are three
main results from this derivation. First, we show that usng Keyness wage unit a genuingy
meacroeconomic relationship between redl income and investment can be established. At one
and the same time this aggregate multiplier relationship embodies inter-sectord transactions
and a pure labour theory of vaue. As a mathematica derivation, this examination of the
multiplier provides a formal representation of recent attempits to interpret Keynes from the
perspective of the labour theory of vdue. Second, this analysis provides a more accessble
indght into Paginetti’s principle of effective demand, and this helps to claify some of the
issues raised in recent debates between Pasinetti and his critics. By rdaing Pasinetti’ s multi-
sector system directly to the Keynesian multiplier relationship, an aggregate representation is
provided of the effective demand condition for full employment. Using this framework it is
shown that money has a particular macroeconomic role in Pasinetti’s principle of effective
demand. Emphasis is placed upon the interpretation of Pasinetti’s modd as a smplifying
device, bringing clarity and precison to economic theory, without making any rash clams
about its pre-inditutiond datus.

Thefind result isthat by developing Pasinetti's pure production modd it is possible to derive
the smple multiplier rdaionship from multi-sector foundations. Although Pasinetti makes a
grong case for usng his production modd to eucidate the principle of effective demand,
meacro theorists and policy makers can aso make use of the standard Keynesian multiplier
without interpreting, for reasons of smplicity, the Keynesan multiplier as a one-commodity
modd. However, this and the first two results are maintained under Pasinetti’ s association of
al income with wages paid to labour. Whether these results can be maintained in a class-
based system in which capitaigts receive unearned profits, is an open question and hence the
agenda for further work.

Appendix An Austrian Two-Period Production
M odéel

Asssume that production in each indudry is an Audrian two-period process instead of
taking place in a angle production period. In the first period a given amount of labour (Lim)
unassigted produces a given amount of machine or investment good (M)): Lim ® M;; thenin
the second period the machine (M) is used (with 100% depreciation) with a given amount
of labour (L;) to produce an amount of consumption good Q. Consequently, in the current
period of production, there is produced in the economy m different machines (or investment
goods) and m different consumption goods. Thus, the modified Pasinetti quantity and price
systems teke the following form:
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Wages are dlocated between consumption and investment such that:

w=pc+p,M/L (A3)

where p=[p, p, * ¢ ¢ P,

Equation (A3) shows that the wage rate per unit of labour (w) is made up of total money
consumption per unit of labour (pc)plus totd money invesment per unit of labour

(PuM/L).

To derive the Keynesan multiplier from this two- period Austrian model, the expression for
total labour in equation (A1),

L=2Q +2,M, +..+7.Q,+Z,,M,
can be re-expressed, since Q. =c¢, L, such that:

L=zgL+2,,M, +..+ 2,6, L+Z,M,, (A4)

Collecting these terms together in matrix notation:

L=zL+2z,M (A5)
wherez=[z, z, * « * z];

2y =2n Zm * 0 ¢ Zy]iand

16
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The employment multiplier can therefore be written as:

L= z,M (A6)

With scalars representing the labour required to produce investment goods (z,M ), tota
labour employed (L), and the propensity to consume (zb) , equation (A6) isa macro
multiplier relationship derived from Audtrian two- period multi- sectora foundations. Making

use of Keynes's wage unit, equation (A6) can easly be trandformed into an income
multiplier relaionship, the same result established in Section 4.
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Footnotes

! Thelabel ‘Keynesian’ is used to denote the imperfect overlap between this model and Keynes's
system of thought. The objective isto add an additional analytical layer to Pasinetti’ ssystem that bears
some resemblance with certain aspects of Keynes's system, without making any attempt to essentialise
the key aspects of the latter. The principle of effective demand is developed with Pasinetti as the

analytical starting point.

% This condition ensures that supply automatically createsits own demand (Say’s Law) at all levels of

employment. Thereis no barrier to the achievement of afull employment solution.

% This does not exclude the possibility that profits could be introduced as a separate category of
income, which would possibly push the analysis closer to Keynes (see 1936, pp. 53-4). The objective,
however, isto introduce a succinct definition of the principle of effective demand with minimal changes

to the Pasinetti pure production model.

*Torr (1992) has examined the relationship between the input-output model and Keynes's definition of

user cost.

® In this modified Pasinetti model final output (Q) is made up of consumption (CNQ) and investment

(M) ; in contrast to the original Pasinetti model in which final output and consumption are identical.

Equation (10), however, defining the structural relationship between gross and final output, has the

same structure in both models.

® This multisectoral structure can beillustrated in atwo-sector model in which the key parameters take

theform:
n=[n, n,];
éQ U éM, U €c, u
Q=éy i M=g ‘randc=g g
&Q, ¢ M, &0
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Hence the elements of the aggregate multiplier relationship are defined as scalars:

nQ=nQ +nQ,;

nM =nM; +n,M,; and

nc =ngc +n.C,.
" From equation (7),

acp
nc=1 —,
wL

the ratio of total money consumer expenditures (aggregated across sectors) to total income.

81t has previously been established by Kurz (1985) that the employment and income multipliers are

identical when the share of all incomeisdirected to wages, as assumed in the pure production economy.

% In addition to providing insights into the structure of the multiplier, Pasinetti’s analysis, which is
underpinned by a production model in which the pure labour theory of valueisin operation, also shows
that the multiplier relationship in equation (28) is perfectly consistent with a labour embodied
conception of value. We therefore add to the largely textual analysis of Keynes's writings by Dillard
(1984) and Wray (1998) by providing a formal demonstration of the relationship between the wage unit

and the labour theory of value.

9K eynes al so refers to this as a quasi-barter system, since it defines the same full employment outcome
as abarter economy. However, pure barter is represented by what Keynes calls a‘ cooperative’
economy, in which output is distributed without the assistance of money. In contrast to Pasinetti’s
assertion, considered earlier, that a barter economy could not subsist under a specialised system or

relationships, Keynes argues that it could with cooperation between producers.
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