


WELFARE, PLANNING, AND
EMPLOYMENT
Selected Essays in Economic Theory

Abram Bergson

The MIT Press
Cambridge, Massachusetts
London, England



© 1982 by The Massachusetts Institute of Technology

All rights reserved. No part of this book may be reproduced in any form or by any means,
electronic or mechanical, including photocopying, recording, or by any information storage
and retrieval system, without permission in writing from the publisher.

This book was printed and bound in the United States of America.

Library of Congress Cataloging in Publication Data

Bergson, Abram, 1914—
Welfare, planning, and employment.

Includes index.

1. Welfare economics—Addresses, essays, lectures. 2. Employment (Economic
theory)—Addresses, essays, lectures. 3. Public welfare—Planning—Addresses, essays,
lectures. 4. Manpower policy—Addresses, essays, lectures. 1. Title. ‘
HB846.B47 330.15°5 81-23679

ISBN 0-262-02175-7 AACR2



PREFACE

Written over a period of more than four decades, the essays in this
volume cannot really be said to have a single, common theme, but all fall
in the realm of economic theory, and the various topics touched on are
often closely related to each other. Thus, an initial group of writings,
dealing with the concept of social welfare and the conditions for an
economic optimum, falls squarely in the field of welfare economics.
Essentially that is also true of the group that follows, comprised of essays
relating to problems of measuring welfare and efficiency. A third category
of writings focuses on rather different themes, socialist economics and
public enterprise, but all these essays could be viewed as representing
applications of welfare economics. The final group of essays on income
and employment theory, however, is clearly positive rather than nor-
mative in character and so represents something of a break with the
balance of the writings included.

The essays are said to have been selected. In fact, I include all but a
few minor items among the writings in theory that I have published since
the appearance, in 1966, of my Essays in Normative Economics. On the
other hand, given the technique of reproduction that is used in the present
volume, the marginal cost of incorporating additional materials, I under-
stand, is relatively modest. In the circumstances, there seemed to be a
case to include here three widely cited articles that were reprinted in the
1966 collection but are closely related to those published more recently.
I refer to essays 1, 4, and 9. 1 have also taken the opportunity to
reproduce now two early pieces—essays 14 and 15—that were not in-
cluded in the 1966 collection. Although these two articles have received
only modest attention since they were published, I allow myself to imag-
ine that that may have been due to some extent to their appearance
during World War II and the resultant professional absorption in more
applied pursuits. The articles may retain interest as an early attempt to
grapple with what has lately come to be a major concern in economic
theory: integration of macro- and microeconomics.

Abram Bergson

Cambridge, Massachusetts
July 1981
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REPRINTED FROM
QUARTERLY JOURNAL OF EcoNomics
FEBRUARY, 1938

A REFORMULATION OF CERTAIN ASPECTS
OF WELFARE ECONOMICS!

SUMMARY
Assumptions, 310.— I. General conditions for maximum welfare,
311.—II. The Lerner conditions, 318; the Pareto-Barone-Cambridge
conditions, 318; the Cambridge conditions, 320. IIIL. Review and com-
parison of the relevant points of the various expositions, 323.—IV.
The sign of dE, 330.

The object of the present paper is to state in a precise
form the value judgments required for the derivation of the
conditions of maximum economic welfare which have been
advanced in the studies of the Cambridge economists,?
Pareto and Barone, and Mr. Lerner.? Such a formulation,
I hope, will clarify certain aspects of the contribution of
these writers, and at the same time provide a basis for a
more proper understanding of the principles of welfare.

I shall develop my analysis under a set of assumptions
which in certain respects differ from those introduced in the
welfare studies. It will be assumed throughout the discus-
sion that the amounts of all the factors of production, other
than labor, are fixed and, for convenience, non-depreciating.
While a variable capital supply is included in some of the

1. I am very grateful to Mr. Paul Samuelson for suggestions on many
points.

2. I use this caption to designate those economists whose names are
directly attached to the Cambridge School — Marshall, Professor Pigou,
Mr. Kahn — as well as others, such as Edgeworth, whose welfare anal-
yeis is in all essentials the same as that of the Cambridge group. But
in the course of my discussion I shall refer mainly to the studies of the
first group of economists. This will ease my task considerably, and, I
believe, will involve no loss of generality.

3. The studies referred to are Marshall, Principles (all references to
the Third — 1895 — Edition); Pigou, Economics of Welfare (all ref-
erences to the Fourth — 1932 — Edition); Kahn, Economic Journal,
March, 1935; Pareto, Cours d’Economie Politique (all references to the
Lausanne — 1897 — Edition); Barone, The Ministry of Production in
a Socialist State (Translated from the Italien article of the same title
in Giornale degli Economisti, 1908; the translation appearing in Hayek,
Collectivist Economic Planning); and Lerner, Review of Economic
Studies, June and October, 1934.

310



A REFORMULATION OF WELFARE ECONOMICS 311

welfare studies, this is not a well developed part of the
analysis, and for our present purposes it will be desirable to
confine to the simpler case the discussion of the evaluations
required.* I shall assume, also, that the variables involved
in the analysis — the amounts of the various commodities
consumed and services performed — are infinitesimally divis-
ible, This assumption will be interpreted more strictly than
is usually done. Otherwise it is the postulate of the welfare
writers, and its introduction here will involve no significant
departure from their analysis. Finally, I shall assume that
there are only two kinds of consumers’ goods, two kinds of
labor, and two factors of production other than labor in the
community, and that each commodity is produced, with
labor and the other factors, in a single production unit.
This assumption is introduced only to simplify the notation
employed. The discussion will apply, with no modification,
to the many commodity, many factor, and many production
unit case.

I

Among the elements affecting the wefare of the com-
munity during any given period of time are the amounts of
each of the factors of production, other than labor, employed
in the different production units, the amounts of the vari-
ous commodities consumed, the amounts of the different
kinds of work done, and the production unit for which this
work is performed by each individual in the community
during that period of time. If we use A and B to denote
the two kinds of labor; C and D to denote the two factors

4. On a simple model, similar to that of Barone, the analysis may
be extended to the case of a variable capital supply.

5. The assumption that each commodity is produced in one pro-
duction unit, it is true, excludes an element of “external economies’’
- from the analysis. But in the present essay I am interested only in
the maximum conditions for the community’s welfare, and not in the
departures from the maximum under a given institutional set-up. To
the extent that, in the many production unit case, there are external
economies, these will require no modification in the maximum con-
ditions I shall present, for these conditions relate only to marginal
soctal value productivities,
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of production other than labor; and X and Y to denote the
two consumers’ goods; we may express this relationship in
the form
(11) W=W(x1; Y1, af} T: alll’ bzll; L)

Ty Yny a:) b:) a%: bﬁ, Cz: va Cm: D”: 7S by ')'
Here C” and D® are the amounts of the non-labor factors of
production C and D employed in the production unit pro-
ducing the consumers’ good X; C¥ and DY are the amounts
of these factors employed in the production unit producing
the consumers’ good Y'; z; and y; are the amountsof X and ¥
consumed by the ™ individual; and af, bZ, a¥, and b? are
the amounts of each kind of work performed by him for
each production unit during the given period of time.®! The
symbols r, s, ¢, « - -, denote elements other than the amounts
of commodities, the amounts of work of each type, and the
amounts of the non-labor factors in each of the production
units, affecting the welfare of the community.

Some of the elements r, s, ¢, - - -, may affect welfare, not
only directly, but indirectly through their effect on (say)
the amounts of X and ¥ produced with any given amount
of resources, e.g., the effects of a change in the weather.
On the other hand, it is conceivable that variations in the
amounts of commodities, the amounts of work of each type,
and the amounts of non-labor factors in each of the pro-
duction units also will have a direct and indirect effect on
welfare; e.g., a sufficient diminution of z; and y; may be
accompanied by an overturn of the government. But for
relatively small changes in these variables, other elements
in welfare, I believe, will not be significantly affected. To
the extent that this is so a partial analysis is feasible.

I shall designate the function,

(12) E=E(xb Yy af; bfy a}l: bl]’ te Yy

Tn; Yny Oy Oy Gn, b, C%, D7, C%, DY),
which is obtained by taking 7, s, ¢,+ - -, in (1.1) as given,
the Economic Welfare Function.”

6. I am assuming that an individual’s labor time may be divided
among the different types of work in any desired proportions.
7. It should be emphasized that in (1.2) other factors affecting wel-
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Let us write the amounts of X and ¥ produced respectively

by the X and Y production units as functions,
(1.3) X=X(4% B*, C*, D%); Y=Y(4Y BY, C, DY),
where A® and B® are the amounts of the two kinds of labor
and C” and D” are the amounts of the other two factors of
production employed in the X production unit; and AY, BY,
C? DY are defined similarly for the ¥ production unit.

If we assume that E varies continuously with zy, 71, « + »,
we may write as a general condition for a position of maxi-
mum economic welfare that, subject to the limitations of the
given technique of production and the given amounts of
resources,

1.4) dE=0.

Equation (1.4) requires that in the neighborhood of the maxi-
mum position any small adjustment will leave the welfare
of the community unchanged. By use of (1.3) and (1.4) it
is possible immediately to state in general terms the con-
ditions for a maximum welfare.3

One group of maximum conditions relates to the con-
sumption and supply of services by each individual in the
community. They require that the marginal economic wel-
fare of each commodity and the marginal economic dis-
welfare of each type of work be the same with respect to
each individual in the community.? If we denote the mar-
ginal economic welfare of commodity X with respect to the

i individual, QE, and of Y, 9E , the first group of these con-
ox; oY;

fare are taken as given. I do not assume that economic welfare 18 an
independent element which may be added to other welfare to get total
welfare.

8. The conditions I shall develop in this section are a group of
necessary conditions for a maximum. They are also the conditions for
any critical point, and are sufficient in number to determine the location
of such a point (or points) if there is one. In section IV below I shall
consider the problem of determining whether a given critical point is
a maximum or not.

9. This rather awkward terminology is adopted instead of, say, the
phrase marginal economic welfare of the ' individual in order to
include the possibility that an increment of X or Y given to the ith
individual will affect the welfare of others.
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ditions requires that, for all 7, and for some p, ¢, and o,

(L5) F_ op
ax,-

and

(1.6) O _ .
9Y:

Similarly if we denote the marginal economic diswelfare of
the various types of work with respect to the %% individual

OF OE 9F oF
da?’ ab?’ aa¥’ abY’
requires that, for all 7 and for some ¢°, 1% ¢*, AY, and for the
w already chosen,

the second group of these conditions

oE

oE

1.7 —Licwy, 18) —2% —wp?

(1.7) 2ar =0 (1.8) - )
oE oE

19) — 2% _ g 1.10) — <& = wht.
19 = Z=egt, (110 ~ T

] %

The minus signs and the multiplicative factor w are inserted
in these equations for convenience.

The remaining maximum conditions relate to production.
They require that the economic welfare of the consumers’
goods produced by a marginal increment of each type of
work should equal the negative of the diswelfare of that
increment of work, and that the increment of economic wel-
fare due to the shift of a marginal unit of factors ¢ and D
from one production unit to another should equal the nega-
tive of the diswelfare caused by this adjustment. Using the

for the marginal productivity of A% and a sim-

notation 0X
a x

ilar notation for the other marginal productivities, we may
write these conditions in the form,

X o
(1.11) » =g (1.12) pa——=h,

QA%
oY Yy

aA”=g”, (1.14) qa—B”=h ;

(1.13) ¢
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and,!
F:).¢ aY) (aE oE
1.15 e -,
(1.15) w(pac*' v aC* ac"
axX aY) (aE dE )
1.16 —q<— )=~ =22,
(1.16) w(paD' aD¥ aD* oD

In equations (1.11) through (1.14), w, which was present in
all terms, has been divided out.?

It will be convenient to designate p the price of X, ¢ the
price of Y, and g%, g%, h°, h¥, the wage of the types of work
A®, A, B*, B'. Equations (1.5) and (1.6) thus require that
the marginal economic welfare per “dollar’s worth” of each

commodity, Z—E . }-and 0F 1 , be the same for each com-

% P Oy ¢

modity and for all individuals in the community. Similarly
equations (1.7) through (1.10) require that the marginal eco-
nomic diswelfare per “dollar’s worth’”” of each kind of work
be the same with respect to each kind of work and each
individual in the community; equations (1.11) through (1.14)
require that the wages of each type of labor should equal the
marginal value productivity of that type of labor;* and with
an analogous interpretation, equations (1.15) and (1.16)
require that the marginal value productivity equal the cost
due to a shift in C or D from one use to another.

II

The maximum conditions presented in section I are the
general conditions for a position of maximum economic

1. The derivatives on the right hand sidés of (1.15) and (1.16)
indicate the effect on welfare of an adjustment in C or D for which all
other elements — 2%, 3%, etc.— in welfare are constant. Such an effect
would arise, for example, through a positive or negative evaluation of
the relative amounts and kinds of “factory smoke” emitted in the two
production units for varying amounts of one or the other factors em-
ployed in each unit.

2. Strictly speaking this procedure assumes a value proposition,
which we shall introduce later, to the effect that w is unequal to zero.

3. In the present essay it will be understood that all value produc-
tivities are social value productivities. Compare footnote 5, p. 311, supra.
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welfare for any Economic Welfare Function. The maximum
conditions presented in the welfare studies relate to a par-
ticular family of welfare functions. Their derivation thus
requires the introduction of restrictions on the shape of the
Economic Welfare Function I have presented. Three groups
of value propositions suffice for this purpose.

I shall designate the various maximum conditions de-
rived by the names of those writers, or groups of writers,
who have been especially responsible for their elucidation.
For reasons which will appear I have altered somewhat the
content of the conditions, and there are differences in the
analyses of the various writers which must also be noted.
The latter differences will be pointed out in this section and
in the one following.

TaE LERNER CONDITIONS

The First Group of Value Propositions: a shift in a unit of
any factor of production, other than labor, from one production
unit to another would leave economic welfare unchanged, pro-
vided the amounts of all the other elements in welfare were
constant.

The First Group of Value Propositions enables us to state
certain of the maximum conditions in terms of the production
functions alone. From these evaluations the right hand side
of (1.15) and of (1.16) must equal zero.* The two equations
thus may be written,

30X _ oY
2. =q=
(2.1) paC‘ qacyr

X _ oY
2.2 =g
@2) Paps Top’

and they now impose the condition that the marginal value
productivity of factors other than labor be the same in every
use.
Equations (2.1) and (2.2) still contain the variables p

4. The net effect on the community’s welfare of the ‘‘factory smoke"”
arising from a shift of the non-labor factors from one use to another is
gero. (Cf. footnote 1, p. 315.)
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and ¢, which involve derivatives of the Economic Welfare
Function. If we combine (2.1) and (2.2), however, we have
two equations,

@3) 9_9X /oY 39X /oY

ac®/ ac* oD*/ aD'’

the second of which involves only the derivatives of the
production functions. It requires that in the maximum
position the ratio of the marginal productivity of a factor
in one use to its marginal productivity in any other use be
the same for all factors of production, other than labor. The
first equation of (2.3) requires that all these ratios equal the
price ratio.

The significance of (2.3) for the determination of maximum
welfare may be expressed in the following manner: whatever
the relative evaluations of commodity X and commodity Y,
that is, in Barone’s terminology, whatever their ratio of
equivalence, (2.3) requires that in the maximum position
given that one factor C is so distributed that a small shift
from one production unit to another would alter the amounts
of X and Y in such a manner as to leave welfare unchanged,
0X /a8y
ac*/ aCY
ratio of equivalence of the two commodities, then the other
factors in order to be so distributed must have a ratio of
X /oY
ac*/ acv

The condition (2.3) can be interpreted in another mannuer,
which however does not bring out as directly the significance
of the condition for a position of maximum welfare. The
equality of the marginal productivity ratios implies that
there is no possible further adjustment for which the amount
of one commodity will be increased without that of another
being reduced. A shift in one factor from X to ¥ can at
best be just compensated by a shift of another from Y to X,
if (2.3) is satisfied.’

6. Mr. Lerner, as far as I am aware, is the only economist to present

i.e., given that C is so distributed that

equals the

marginal productivities equal to
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TeE PARETO-BARONE-CAMBRIDGE CONDITIONS

The Fundamental Value Propositions of Individual Pref-
erence: if the amounis of the various commodities and types of
work were constant for all individuals in the community except
any 2 individual, and if the i individual consumed the
various commodities and performed the various types of work
in combinations which were indifferent to him, economic welfare
would be constant.

The First Group of Value Propositions implies that under
the assumption that the amounts of the factors of production
other than labor are constant, the Economic Welfare Func-
tion may be written as

(2.4) E—_-E(zl, Yy af; bf) afr bfr tery,
Zuy Yny Gny b2y 03, B7).

For from these propositions a shift in C or D from one pro-
duction unit to another would have no effect on welfare, if
all the other elements were constant. The Fundamental
Value Propositions require that E be some function of the
form,

(2-5) E=E[Sl(z11 Yy, a‘{, fr a’{, bf); M}

8" (n) Yn) Gy b5y Gy B3)),
where the function,
(2-6) S'=S‘($,', Yiy a:':r bfr ag’ bg)r
and interpret (2.1) and (2.2) in the form of (2.3}, his interpretation
being the second of the two alternatives I have noted. In the studies
of Pareto, Barone, and Marshall the conditions (2.1) and (2.2) are
presented with the price ratios already equated to the individual
marginal rates of substitution (cf. infra). In the studies of Professor
Pigou and Mr. Kahn the procedure is the same as that of Pareto,
Barone, and Marshall except that these two writers include in their
analysis the possibility of departures from (2.1) and (2.2) due to such
effects as are discussed above in footnote 1, p. 315.

Mr. Lerner advances the conditions (2.3) for all factors of pro-
duction, labor as well as non-labor (Review of Economic Studies,
October, 1934, p. 5§7). On the face of the matter this formulation is
inconsistent with Mr. Lerner's own advocacy of the supremacy of
individual tastes in the sphere of consumption, and I have therefore
taken the liberty to modify his conditions accordingly. The other
economists also do not allow for individual preferences as between
production units in their analysis.

11



