L ¥o ] ” 1 VI1.O19ATH FOR AID USE ONLY
B v, ¢ gy 6 1fch 53
BIBLIOGRAPHIC INPUT SHEET

Ay PRIMARY
1. SUBJECT TEMPORARY
CLASS!- ‘
FICATION B. SECONDARY

2, TITLE AND SUBTITLE

Work effort,investible surplus, and the inferiority of competition

* Ydwards,E.0.

4, OOCUMENT DATE ‘ 5, NUMBER OF PAGES 6., ARC NUMBER
54p. aRE
7, REFERENCE ORGANIZATION NAME AND ADDRESS
Yale

8, SUPPLEMENTARY NOTES (Sponsoring Organization, Publishers, Avalilability)
(In Economic Growth Center. Discussion paper no.64)

9. ABSTRACT

(ECONOMICS R&D)

10, CONTROL NUMBER 11, PRICE OF DOCUMENT
PN-AAD-216
12, DESCRIPTORS ) 13, PROJECT NUMBER

14, CONTRACT NUMBER

Repas-12 Res.

15, TYPE OF DOCUMENT

AlD 8901 {4-74)



)eg//);z s- /7 ,&5

IIT 38

PN-AAD - 21

ECONOMIC GROWTH CENTER

YALE UNIVERSITY

Box 1907, Yale Station
New Haven, Connecticut

CENTER DISCUSSION PAPER NO. 64

' WCRK EFPORT, INVESTIBLE SURPLUS AND THE INFERIORITY
OF COMPETITION

by

Blgar O. Eawards
May 2, 1969

Note: Center Discuasion Papers ere preliminaty materials ciroulated
to stimulate discuscsion and critical comment. References in
‘publicetions to Discussicn Popers should be cleared with the
author to protect the teutztive character of these papers.



Work Effort. Investible Surplus and the Ini’eriority
‘ of Competition

‘rhe e].egance of the marginal productivity theory of distribution has
practica.lly bauished residual u;o;-ié;‘s}}b’& econOmic ano]yoio. Yet the mar-
ginal productivity theory rests. on.the- aseumption of lineer homogeneous pro-
duction functions in a perfectiy’)rcompetitive world. Moreover. the theory
requires in the event of a rigidity in the supply price of one of the factors
. of production that the quantity of it used be adJueted to its marginal prod-
uct. The efforts of unions to_f;zqoutrpl the supply ‘pr_ioe of lebor have been
'an'aiyzed along such lines. There may, however, be ei'tue.tioqe in which both
'the euppiy ‘price and the quantity employed of a factor of production are
mibject to constraint and, thepe aro. such that s marginal productivity solu-
. 'uim is neither feasible nor desirable.- . If: priority is given in this way to
the remuneration and employment of one factor of production, the need for a
residua.l theory of distribution and employment becomes apparent. Furthermore,
_in such circumstences perfect competition:will be an imperfeet'_institutiona.‘l.
errengement for achieving the desired ends., | |

The subsistence setting for production in many developing countries may
be nno.lyudmore etfectively in these tem. The oubsioteuoe comunity nay
give ushigh priority to the employnent or ito popuhtion rerueing to accept
the Woyuntwhich night bo neceoury it thone enp:l.oyod vere to be paid
their norginal product. This kind of accomodation of the commnity's re-
sources to the population.it mist support has most frequently besn discussed

in teria of an inotitutiom vage. [e.g., T:22].
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The term "matituﬁonu me suggests ‘that something better could be
done :ln the circmﬁstances, that ‘the wage ‘has ‘been determined: without full
considerat:lon beina given to tha eeomntc va.r!.o.blu and -consequences: 1nvolved.
It would. of ccurue. be roolhaw to nuggest that economic: mnngmnto
nubsistencc ettings are 1n reu.‘.l.:lty opbim.‘l. Nevartheless, analysis. !mtu'al
of optimality suggeats tha.t many of the observed characteristics of subun-
tence societies might have been predicted by departing from the marginal pro-
ductiv:l.ty theory and the perfect competition which' it implies. When compered
with marginal productivity outcomes. these characteristics include the over-
aploymnt (in terms of numbers of workers and total work effort) and under-
utuizqtion (in the sense of work effort per person) of labor and the non-
witive organization of production.

1f these characteristics can be shown unhder sppropriste circumstances
to be consistent with optimality, some of the policy prescriptions associated
with marginal productivity theory and perfeot competition pust be brought
into questicn. The ides that perfect competition will yield optimum results
may be wrong and daveloping countries vhich seek to follow that path may in
faet reduce their opportunities for growth. Rel:lance on the unemployment of
resources as a signal that the related factor pr:l.ce is too high may lead to
inefficient price manipulations. Indeed, the view that factor prices can
b:q manipulated to achieve an optimum utilization of resources may in these
é;rc\pnntmes require reexamination. Possibly a more effective approach
véuld be to manipulate the employment of resources di;'ectly. the factor
pr:l.caa vhich emerge being optimum. I shall try to show thaﬁ_ these outcomes,



. heret:lcal as they may appeer to be, have a logical basis..

»A fundamental tool for the a.naJ.ys:l.s is the. bio:l.ogical function relating
f.fhé": mximm -emount - of work vhich an, individual. cen perfora to the nature and
lquantity of the:food -he eats and the efﬁc:lency with which his W can trane-
. form:gross food enerty into bodily maintenance and external effort. Such a
biological relationship mst condition the inaividual's supply of labor in
any setting, but its relevance for economic analysis is probably greatest in
dealing vith situations of near subsistence. Indeed in such situations this
biological basis for economic theory would seem to merit recognitiqn equal

to that accorded the technological production function with vhich ﬁ has much
in common. Professor Leibemstein has recently incorporated a function of
this kind into his analysis of developing economies [8: esp. Ch. 6] and Pro-
fessor Wonnacott has extended that gnalysis in a number of useful ways.

[12] I hope to build on their very constructive contributions.

Cost a.nd mgtrib\rb:lon of Work Effort

An assumption eritical to the mnalysis to follow is that the biologi-
cal runction relating individuel effort to energy inputs exhibits dimiqishins
returns in the relevant range. It will help to strengthen the credibility of
this a.asumpt:loxi if we make a brief excursion into the biological roots of the
functicn.

Let ua aséume that ‘the cbﬁ'pos:ltion of an individual's diet is fixed and
that 1t meets certain minimmn but unspeciﬁed dietary requirements. Only the
lcale of the diet ie variable.

[‘ \.*& I EN

The gross energy of the diet, i.e., the combustion value of the food,
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is to be converted by bodily function into usable or net encrgy. The differ-
ence between gross and net energy represents energy losses of various types
including. indigestible or fecal energy, which varies with the type of food
and the nature of the feeding animal, urinary and fermentation energy, and
the heat increment of feeding (a kind of food utilization tax). [3:25 ff)

. We shall assume that the first demand for usable energy is to maintain
the body, any excess being energy output. In the short term of course, there
could be a substitution of energy output for maintenance, but in the long
term such substitution may be severely limited in scope. Energy output in
the long term is therefore a function of energy input, given the human con-
version mechanism, the nature of energy inputs, and envirommentel factors.

Figure 1 presents such a function for an individual. For later con-
venience energy inputs are measured on the vertical axis, energy outpus on
the horizontal. The gross energy required for maintenance is depicted as
the vertical distance, OM . This is converted into the net energy output,
Om , which maintains the body. If energy inputs exceeds OM , net energy
becomes available for growth and work. Ob represents the maximum net ener-
gy vhich the body can generate, and mb is the maximum net energy that can
be made available for work in a steady state adult.

As drawn in Figure 1, the curve exhidbiting diminishing returns through-
outp. For purposes of economic analysis, however, it is sufficient to assume
diminishing returns occur at lower levels of inputs, these will be buried
in the "maintenance box," and will not affect the analysis of visible effort.

We make this assumption for subsequent enalysis unless stated otherwise.
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Dispose of the maintenance box by making m the origin, The portion of
the curve to the right of m is a simple total cost curve showing for an
adult the energy inputs necessary to produce various amounts of work energy.
The vertical distance, mM , has the characteristics of fixed cost. The tangent
to the curve which passes through m indicates equality between marginal and
average cost and the minimum average cost of producing work energy. When this
condition holds, work energy of ma (= hx) is produced at a total cost of
og, .t

Now assume that any diet must be divided equally between two identical
men. The curve representing the aggregate work energies vhich cen be gener-
ated with alternative energy inputs is the locus of points obtained by doub-
1ling the coordinates with respect to the new origin m of points on the
original curve drawn for one adult.

Given owr asamnptions of diminishing returns and identical men, the
equal division of the asggregate diet is optimum in the sense that no other
will yield a larger aggregate work energy. To demonstrate that this is so,
let

E = aggregate gross energy

H = aggregate vork energy

m = net maintenance

a = proportion of E given to one man.
With E fixed, we vish to maxinmize

B = £(aE) + £[(1 -a) E] - 2m ,

vhich requires that
£ (aE) = £* {(2 - a)E].
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,}M each adu].t has ths- same work energy eurve and its elope is v.nique at eech
point w.lth diminishing retm'ns throughout, this equal:lty also requi.res that
e, K(J.- ), tha:b is, the aggregate diet must be divided equn.lly betveen tho two

: Any other division will represent & Jess erﬁcient use. of ‘the aggre-
;we dieﬁ

i .;..,.rcr.c.‘queni#nc:e we nov assume that energy outputs can be measured in
standard _:hour‘s‘ per yee}:,'('t_slgg;:lpﬁ;engi,}:x.\,of' effort already being optimized.
Notice in Figure 1 that any ray frc;m n u;hich intersects the single adult
energy curve will do so at two points (except the vertical line at m and
the tengent to the curve vhich passes through m ). Each rey (exceptions
es note}d)i,w be aqaigned_two values each representing hours of work per
week as determined by the points of intersection. One of these values will
be larger than hx , the other smaller. For the smaller values a steeper
ray means lower hours of work; for the larger values, & steeper ray means
higher hours. Hotice also that as curves for larger numbers of adults are
constructed by increaging coordinates in proportion, the pair of per capite
values assigned to any ray is independent of the size of the adult popula~
tion.

The slope of any ray is, of course, the real wage par hour. The
steeper the ray the ixigher the real wage, two levels of individual work ef-
fort being associated with each veal wage. In a classical competitive wage
paying economy only the lerger level of effort for each wage would have
significance. If'. is, wbgwgevg;, .a distinguishing characteristic of overpopu-
lated situations that the lower level of effort may have greater relevance.



Egt:lon* ,and ‘Hours of Work -

F:I.gure 2 total hours of-work per week are shown on the horizontal
axis, lhuy~:lnput_s-~qre measured on ‘the vertical axis in maintenance unita
(oM in: Fig'\'ire“ 1).-* A family of cost” curves.can now be constructed, four ot
wbieh are shown in Figure 2, Take the curve originating at N as typical.
This curve 4g' dravn.for the body of workers N in size for which the main-
tenance coet 18 '-Nx (M. being the unit. of measurement ). . When average cost
per hour of véekly vork 18 at & minimm, total cost is E, maintemance
units which produces N h hours of work per week. The ray from the ori-
gin dravn tangent to this curve is labelled hx the number of hours of
weekly work per worker associated with minimum average cost., Given the
family of work emergy curves so constructed it will be noted that the ray
aeaignated hx is also the curve describing the minimum total cost of pro-
ducing any given pumber of work hours per wveek.

The cost structure which has been descrived depicts the transforma~-
tion of gross energy inputs into work energy outputs. But ina subsistence
getting the gross energy inputs, food, must themselves be produced by com-
'b:lning work energy with other factors of production. Assume the supply of
these and & linear, homogeneous production function to be fixed. Assume
leo that hours of vork are homogeneous 80O that total food output is unaf-
fected by gubstitutions between pumbers of workers and hours of work per
workér -provided only that the total hours of vork available are not changed.

Under these assumptions & total product function has been introduced in

Figure 2.
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The model which results ¢an be summarized’in the following equations.

(1) P = g(K,H) (14near, homogensous preduction
function according to which capi-
‘tal, X , and hours of work, H ,
are combined to produce output, P)

(2) E=N(ns=th)) (cost function describing the food

- inputs, E , necessary to support

& working population, Il , when each
member requires m for maintenance
of himgelf and depsndents and sup-
plies h hours of work per veek.
H = K.}

(3) V=P-B ~ (investible surplus, the maximm
output vhich could be invested).

We assume that each member of the commnity's working population will or can
be made to work to his dbiological maximum so that none of the investible sur~
plus accrues to individuals all of it going to the commnity as s social or-
ganization, cne or more cooperatives, a monopsonist, or a number of perfectly
cozpotitive firms as the cese may be. Equation (2) is & cost curve; supply
coualdesations will be considered in a later section.

The commmity vhich accepts the responsibility to support its members
will treat its population as given for the purpose of production. The cost
of generating work effort will then be described by one of the family of
cost cwrves in rigure 2, sy the curve lb . The ccnmnl_,ty, wishing to maxi-
mise its investible. surplus, will do so by producing that output for which
the mavginal prolict of bours of work, the slope of the total product curve,
is equal to tbe marginal cost of generating work effort, the slope of the
total cost curve,? That output is P, for vhich the total cost of work
qfrort is B, . miaborcostperhourisgimbytho slope of the ray
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drawn; through the:crigin-and :point: b «:.-It :exceeds the marginal product. It
tonoirs'vthnttbov return to-the ofher factor of production, -»-élpital. is less
than its -rginnl woduct and: is:a rosidual. ‘

The same cmnity behavior with populations of other sisen vou‘.'.d vield
othcreqnilibrlmcostpointsauehaa 0,x and m. Thecurve oth,
vhich épnn.ctl these equilibrium cost points describes how the quantity and
cost:of work effort respond to changes in population given the production
tunct:lon." While total work effort and total labor cost rise as popuht:lon
:I.ncrmes. work etrort per person falls--in Figure 2 from 1.2 hx at o to
0.5:h, -at- m.. As & consequence the labor cost per person, the cost of
generating his worik effort, mst also fall, On the other hand, the cost of
vork effort per howr falls between o and x  but rises thereafter.

- - We conclude then that vhen a community is organized to give priority -
to its social obligation to support and maintain its population, leisure
and poverty go hand in hand. - As population grows hours of work and inves-
tible surplus per capita decline and beyond Rx - totad »:aneﬁtible surplus

also decunes.s

Organisational Effeuts on Employment and Investible Surplus

| The essential point is that this mode of comuunity behavior enables
ﬁnlybmloyed non-labor resources to be accomodated to the ehploymant or'
popnlation. ung:lng :ln a:lze n-om N to “m fnrnishing houra of work
vhieh nry rran n to !l“I and produei.ng outputs rrom P to P Per-

AU pLR

tcct coupotition, on the other hand, doea not permit such a vide range of
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adjustasnt, It is preaised oo equality between hourly vage retes and nerginal
products, competition among vorkers ensuring that the vage is not in excess of
the supply price and competition among firms ensuring that it is not below
marginal product. In these circumstances the only lebor cost adjustments
possible in Figure 2 must lie on the cx curve , points on vhich represent
total labor costs vhen hourly wages equal marginal products. When non-labdor
resources are fully employed the competitively organised cmity wvill em=
ploy vork effort in the range H  to H and produce outputs ranging from
Po to va' The employed population cannot exceed “x but it might at the
oehgr extrems be less than llo depending on the terms on vhich labor time
vill be supplied in a scarce labor situation. There will be some population
vl;ou supply curve vill pass through ¢ . It is clear, _hmvor. that any
population in excess of Nx mst under competitive conditions be unemployed.
These resulis are depicted in alternative and perhaps more familiar
form in Figure 3. Here average and marginal product and average and marginal
cost are related to eggregate hours of work for populations of different
sizes. Each population is treated as fixed in a manner technically similar
to the analysis of size of plant and equipment. Given the size of its popu-
lation, which the community treats as fixed, the ‘compunity utilizes that
populstion in order to maximize investidble surplus. It arranges to obdtain
from its populstion that sggregste work effort for vhich marginal cost equals
marginal produst. The curve, ocum describes the equilibrium average costs
of utilising populations of different sizes. If the commmnity is organized
competitively, hovever, the portion, cx , of the marginal product curve
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FP/Il, B/H, .

Em/ Hm
Ex/ Vel

Figure 3
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represents the feasible vage and 'agpéﬁifi:‘é*m alternatives. While popula-
tion x‘uy be regu'dodbytho ‘commnity us fixed in the social sense of obliga-
‘tion,.it is not fixed in the technological sense of production. If populetion
is actually larger than Nz » both the profit-maximising monopolist and the
mﬂt—n:inisiﬁg net of competitors will ensure that the excess is unemployed.
Hheth@r the symptoms of surplus labor take the form of underutilization or
unupimmt of labor depends then, as Professor lewis has noted [9:326-T], on
the vay in vhich economic activity is organitzed,

The question arises as to whether net investible surplus could be in-
crsased by reorganizing a traditional community along competitive lines with
the government colleeting taxes to meet the gubsistence needs of the unem-
ployed. The answer is no., Buch a subsidy arrangement would leave the com-
munity worse off than it was before. It has already been estsblished that
any given level of work effort csn be obtained at lowest cost from a given
population by sharing the work equally. In Figure 2, for example, the cost
or’-generat:lng Hx units of work effort from a population “b in size when
all are equally employed, ﬂxg , 18 greater than the cost of producing that
mk effort with Nx men, ﬂ,.;_ « But if the population is actually Nb ’
we must with the employment of only Nz men provide for the subsistence
needs of the unemployed. These equal xs (equal to N, - KN on the ver-
tigal axis). Therefore the social cost of employing less than the entire
la.'boa' torc9 exceeds the social cost of full employment by na , where Nx
are employed, and by the difference betveen the curces ab and nb vhen
J,;l:'ger‘nmbers are employed. We gee then that it is not only better to share
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B, .1 hours :of work among the . N, population, but investidle.surplus cen be
further, increased by expanting the work effort of that population to , .

) This argument would hold as strongly for a more.subtle and possibly mis-
lc‘aéing,type of organizational ckange. BSuppose that only a part of the over-
mhtgd community's resources is reorganized along competitive lines, the
rest remaining as & traditional sector responsible.for utiliting whatever
population it must. The reorganized sector is assumed to have no additional
capital and to iavolve no technological change. It will be profiteble, how-
ever, to reduce hourly vages, increass hours of work, ralse wages per man
employed, fire some workers and reduce output. Apparent investible surplus
and the marginal product of labor in the reorganized sector will rise.

The traditionul sector accepts its responsibility to absord the un-
employed 1if indeed it is able to do so. Hourly costs will rise but hours of
vork and costs per man and marginal product will fall, Total hours of work
and output will rise, but our symbol of competitive suscess, investible sur-
plus, will fell. It must, as the earlier argument indicated, fall by more
then the increase which occurs in the reorganized sector. The community as
& vhole is worse off.

But the reorganited sector can demonstrate its superiority. It in-
voutib;l.o surplus per unit of. capital or of labor is higher than in the tra-
ditional sector and the marginel.product.of labor.is higher as well. The
parginal product of capital is lower but as capital is not paid its marginal
product in the trad‘it:l_.pnal.‘ sector,. and. may even be receiving nothing, this is

a anihhla. Parhanan 1t would be wisne to rearsanize the traditional asector
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along the new lines. The result as we have seen WOULQ D& BUOSTAALIGL UNEL™
ployment whose subsidy through government would leave the. coomuhity as e wiole
vorse off although the private sector would be demonstrating epparent pro-
fitability. The social cost of private profit in these circumstances might
not be sufficiently apparent to reverse the reorganization and indeed such &
reorganization may not be reversible. Nevertheless, the higher marginal
product of labor in the competitive sector rightly guggests the social ad-
vantage to be obtained by transferring labor from the traditional to the com-

petitive sector.

Achievi imum 1 nt_of Labor

{abor will be regarded as optimally employed if, given the population
and its desire for leisure, investible surplus is maximized. Ve shell con-
tinue, however, to treat the disutility of labor as zero, considering later
the possible trade off between investible surplus and leisure.

The fundamental difference between the competitively organized and
socially responsible commnities is in the variabies to which they directly
yespond. In factor markets perfect competitors adjust their ‘oeha.vior to
factor prices; in labor markets the Yaotive variable" is the hourly wage
rate and the quantity employed (total hours) is the "response variable" in
tho gense that it is adjusted to the hourly vage rate. In the gocially re-
émnsible commnity, on the other hand, the population, or more accurately

the labor force, is the active variable and labor costs and hours of work

are response variables.
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45 Réfarence: to Figire b miy ‘clarify the' sighificance of thio distinstiva

+.£0F" the-problem at hand, - f-fhi'mmw ‘surplus-is’ plotted agalnnt employmeint ™
: lnd/or thehbor "rérée. !ow strictly apeak:lug hours of work and hot mumbers
of:people-is the: tactot of production but ou ult:lnato interest is in investi-
ble' surplus- per copita not per hout‘ of work. It should also be recalled

froa Figure 1 that a wage pei' pbrnon is uniquely related to his hours of work
but-that an houirly wage is ge:iefgliy related to two possible levels of work
effort. Moreover, at a given hourly wage the perfect competitor can obtain
the total hours of work he desires in two ways between vhich we assume he
has no preference--by working a few people long Lours or by working many
people short hours. We assume for our experiment that a wage per man is
specified to competitors. |

| Take in Pigure 2 the wage per man represented by the ray through the
crigtn and po:lnt n . The inveat:lble surplus which our competitors can moke
ih the wte by enploying a populati.on of given sizc is th? veritieal dla-
tme bctveen this ray and the totul product curve at the point where th-
powlation cost curve intersects the ray. Performing this operation for
various populations yields the data yepresented by the curve labellod w
in ngre k. By changing the given wage per man a fomily of such curves
c‘muibe drawn of which W,, W,, wb(n), W, W,, and wb(n) are examples
in Figure 4, W, represents the lovest vage per man shown &nd wb(n) the
highest. l!purlymmee. hovever, fall from the C, curvé to the W, cwve
and ri§§ to the‘ "wb(m curve, The two W, curves demonstrate the indif-

ference of our perfect competitors to the number of men from whom a given
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. vork effart is obtained. My(H) and V(L) -represent the seme hourly vage
fand yield the ssme. uxim profit;. at vh:lch aggregate. work effort is the same
Only the wvage per m. his hours of work and the nmbu_' of men employed are
 How drav ancther curve tirough the maximm points of this family of

curves. This curve describes the employment response of a écupotit:lvely or=-
ganized community to alternéfc:lve levels of wages. The usual analysis of com-
petition deals only with the rising portion of this "response-to-wages curve"
(RW) where employment is equal to or less than N, + Competition among
vorkers of & larger labor force will force the hourly wage rate to its mini-
mm at wvhich the wage per man is wx

An envelope curve drawn tangent tq each of the family of wage curves
(except those such as W, (H) for which less than full use of non-lebor re-
sources is preférablc) represents the traditional compmnity' J adjustment to
d:l.tferent sizes or its population. Given the labor force and a commitment
to its full employunt the wage response of the community 1. the wage line
tangent to the "response-to-employment curve”" (RE) at that level of employ-
unt. It is the wage vhich maximizes investidle surplvs gim the labor
tc:rcc and its full enploymt. It reflects the same data as does the oxbm
curve in Figure 2. | |

. We can now draw the rouowing conclul.ton. for any labor force (and
uita rell.ted pop\nati.on) except N, the commnity behavior represented by
"tb. m curve yields a higher investible surplus than the competitive
.'bobsv:lor represented by the RW curve. The reason is neither complex or



strange. It is that -the marginal cost of ;producing work -effort:is not equal,
except for the populstion :Nj:y7to the average costsand:toithe marginal:prod-
_uct-of that'level:ofwork effort: ‘For:populations in:excess of ~N* .- parginal
cost is less than average cost and investible surplus is maximized vhen mar-
ginal cost equels marginal product, i.e., when:labor icost per hour exceeds
the marginal product of labor. 'Indeed, when -population: is-less then Nx ) 88
might-be expected in advanced countries, perfect competition does not lead to
maximum investible surplus. In this situation marginal cost exceeds average
cost and investible surplus will be maximized when marginal cosi is equated
to marginal product, i.e., when labor cost per hour is lese than the marginal
product of work eftort.

Let us digress a moment to discuss another related proposition which is
also valid but which may at first sight appear to be anomalous. It is that
for any given wage per man appropriate to full -employment as indicated by
tangency vith the RE curve in:Figure U, except the wage WV, perfect com-
petition would yield a larger investible surplus than would be obtained with
employment-conscious community behavior. Figure 5 demonstrates this point.
Investible surplus is plotted against wager per man. We first construct a
family of iso-employment curves by observing in Figure 2 for e given number
of workers how: investible surplus changes as the wage per man is increased.
Take the labor force, Nb , 85 an example. At the wage represented by the
ray:which intersects the Nb' curve at c , investible surplus is zero. As
the wage per man (and aggregate and -average hours of work) is increased; in-

vestible surplus rises to a maximum at the wage -denoted by the ray -intersecting
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the -N, curve at ' b -and for higher wages per man falls. -The curve drawn

. thFough-the:maximm: points-of this family of curves and:-labelled  REN repre-
sents  employment-conscious community behavior--given employment the wage per
man is selected to maximize investible surplus as on the oxbm curve in
Pigure 2, The RW- curve dravn tangent to the family of iso-employment curves
represents the campetitive response to different given wage levels.

While this date contained in Figures 4 and 5 are identical, Figure 5
suggests an apparent superioritj for perfect competitio.n vhich may be mis-
leading. The point is that for any wage per man below wx » competition
achieves a higher investible surplus by reducing employment, by moving in
Figure 5 to geometrically higher iso-employment lines each of vhich repre-
gents a lower level of employment. But we have already seen vhen we dis-
cussed Figure 2 that the social cost of providing subsistence for the unem-
ployed vill exceed the apparent increase in investible surplus attributable
to the competitive form of organization. It is cheaper to share the work
than to suppori: an unemployed segment of the populat:lon.6

How can our community achieve both full employment and maximm inves-
tible surplus with a population in excess of N,  ? It cennot do so by en-
couraging perfect competition in its factor and product markets. This will
result in employment of Nx the excess population being unemployed, at the
pinimum feassible hourly wage. That wage will equal the marginal product of
those employed. What is the status in this situation of the classical view
that the.existence of -unemployment is a signal that hourly wages are too

hight Suppose in Figure 4 that the actusl lebor force is N, . Full
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mloyment and maximum investible aurplﬁs requires a labor cost of W, per
man vhich implies a higher hourly cost than the competitive wege per man of
Wx . To achieve full employment and ensure that subasistence costs are covered
by earned incomes, hourly labor costs must rise not fall., [cf. 11.] To ad-
vise our community to maintain perfect competition and to lover the hourly
vage 1s to propoée starvation.

There is, hovever, one way in which our usual unemployment signal cen
be salvaged. The community can maintain perfect competition end require em-
ployers to pay only for the marginal cost of labor, provided the community
taxes the resulting profits and undertakes to make direct supplementary pay-
ments to members of the labor force. In Figure 3, for example, the community
can esteblish an hourly wage equal to the marginal product of Hb hours of
work, tax employers for the difference between average and marginal labor
cost and distribute the proceeds equally among those employed. But we cannot
argue that perfect competition will naturally lead to this result in the
absence of the subsistence subsidy to the employed.

Let us examine now two ways by which community intervention can im-
prove on the competitive solution without, however, achieving optimal use of
its labor force. The community can achieve full employment for some popula-
tions by specifying an appropriately low wage per man or alternatively the
related high wage per hour and the lower hours of work per person employed.
In Figure 4 the population N, , for example, can be fully employed at the
vage per man of Wc . This technique will not work for larger populations,

however, and in any event it fails to maximize investible surplus.
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Another technique, discussed in another context, can now be compared
vith the one above. That technique is to accept the perfectly competitive
solution with respect to wages and employment, and tax profits for the pur-
pose ‘of subsidising the unemployed. Draw & line, 8U , in Figure 4 showing
for any labor force in excess of Nx the investible surplus remaining after
meeting bare subsistence needs of the unemployed. Its intercept on the
horizontal axis will occﬁr at the labor force whose excess over Nx will
require total apparent competitive surplus for bave subsistence. (This can
be determined from Figure 2.) As this is a straight line with a negetive
slope, it is necessary that for populations only slightly in excess of Nx
the legislated wage approach yield & larger investible surplus than the un=-
employmcnt-éubsidy arranéement. It is possible for larger populations, such
as N that the unemployment-subsidy technique would be superior. This
conclusion leaves out of consideration, however, the many possible denigra-
ting effects associated with unemployment, which is characteristic of the
unemployment-subsidy arrangement.

The establishment of monopsonistic arrangements may have advantages
over perfect competition. Indeed, the community response-to-employment ad-
Justment is in eseence & monopsonistic solution--the community recognizes
that the marginal cost of work effort is different from its average cost
and takes marginal cost into accéunt in seeking to maximize investible sur-
plus. Private monopsonists wight achieve the same result and the landlord
gituation in many developing countries puggests that as & class landlords

mey assume & responsibility to support and employ the community's labor
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"force. ;, ’l‘he point is" that popula.t:lon :l.s fixed’ only’ﬂ:ln a. uocial senge..and not
‘technologically -TThe: pror:lt-maxim:lzing mmpson:lat ‘shculd: rea.lize that ihe:
can ‘make more: profits by redncing employment than-he can by employ:lng the::
vhoJ.e labor’ torce. Ifa mnomon:lstic ‘solution is mdeed an optima.l solu=
':ftfan' ve ca’n ~~1u:er ‘that behavior is conditioned by socisl responsibility.
“There 18 another avenue of adjustment which the community might pursue
in-seeking to maximize investible Aléurplus without assuming direct responsi-
bility for doing so. Instead of influencing private behavior by prescribing
vages and hours of work it can simply prescribe full employment allowing
markets to establish wages and hours of work subject to the full employment
constraint. The commnity would issue to each member of ;.lts labor force an
‘employment chit entitling him to employment vith any employer to whom the
chit is presented. At any given time each employer has a given labor force
wl’i:l'ch he must- empléy to best advantage. In this situation each employer
must régard his lubor force as ﬁ.xed and acting as a monopsonist, empioy it
optimally. Each employer can, however, act to attract labor, but cannot
fire workers. If initially labor is randomly allocated, some employers will
have relatively large niumbers of employees while others have relatively
saall numbers. 1If‘Figure U is interpreted as relsting to an Individual
firm, somé employers may have N, employees, others N, employees, and
others’ ﬁ' employees. The larger his labor force the lover the wage .
the employer can pav per man. The nature of the adjustment process which
vo\;ld ensue cannot be described in detail here. Part of it would rest on
relative profits: the rest on wages and the mobility of labor. If labor .



26~

feels that a ‘subsistence: income is guarantéed, its preferences between lei-
sui"éii‘éiiﬁ"‘iiiéﬁi’e'“"ﬁu‘s‘ﬁ‘*’ib&’ﬁ’condidei'ed.* not just: the cost-of generating work
effort. If theé resulting wage ﬁiﬁ"ei'enti‘ala are ‘such thaf wvorkers seek the
highest wage per man, mobility of lebor will emsure that in.equilibrium,

wagés "and hours of work per man are uniform taroughout the counfry.

Growth

fl‘he effects 6t growth on these conclusions can be analyzed effectively
by enlarging on the useful tools provided by Professor Fei (5). Dividing
equations (1), (2) and (3) by N , we can rewrite them as follows: .

(1a) P* = g(K*, h)

les) E# = m + £(n)

(3a) V¢ = P* - E
These three equations are depicted in the upper deck of Figure 6, subject
to the condition that for each value of K% V* ig maximized, i.e.,
6. = £'(k), the marginal product of labor hours being equal to their mar-
ginal cost.

The relatibnﬁh:l.p between these curves and those usually drawn for the
analysis of growth, in vhich work effort per person is a constant, is also
shown. Assume, for example, that the wage per mau is fixed at Wx and the
hourq of work per man fixed accordingly. As b is fixed, P; can be
dravn as a function of K" alone. As Professor Fei has shown [5:55¢f],
the slope of this ‘curvé at eny point is the marginal product of capital,
end the marginal product of workers, MPy » 18 the velue at which the
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tengent to *F;t at the selected K* intercepts the vertical axis. Thus, if
-product: per man is divided according to the law of marginal productivity,
| for any K*, each worker receives MPN',-the balence going as a payment for
the cepital he uses. With perfect competition, K* end P* would be deter-
mined by equality between the marginal product of labor, MPy and the wege
per man, w& « For the wage, w& , this condition is met at the same I
for vhich W, = E* . As E* 1is drevn so that the marginal product of work
et!b:t eqpa;a its marginal cost at every point, it follows that in this case
merginal and average cost are also equal.

ﬁut this will not be so for other wage levels. Take Wﬁ a8 an example
which, 5e1ng lower than Wx , implies fewer hours of work per man, say, one
half of those eonsietenx with'the vage, w& « As h is halved in equation
(1a) ve can drav a new P% curve, P; , simply by halving the coordinates
of P* A new marginal product of workers curve can be drawvn which will
be equal to the wage W , 6t & K* vhich is larger than thax for which
Wh = E* , The lerger appavent surplus at the larger K* is attribuxable
to the creation of unemployment vwhose subsistence costs should be deducted
trop the appavent surplus. In the case of K; for vﬁich the vage, wm ’

is optimum, the subsistence costs of the unemployed at the K" for vhich

MP,, = w would exceed the apparent surplus.

N
The family of Pi curves which could be drawn each of which is asso-

aisted with one of a family of Wi curves yields another family of Pi Wi
curves. The envelope curve drewn tangenx to this femily is V* = pP% - E® ,

ph 1tself being & curve connecting all values on the (?2' curves ‘for whick’
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LALS The slope of V* at each point is therefore the marginal product
of capital. The slope of P* can be called the gross marginal product of
capital from which must be subtracted the marginal supplementary cost of
labor, the slope of E" , in order to obtain the net marginal product of
capital.

The V* = RE* curve in the upper deck of Figure 6 is simply a trens-
formation of the RE curve in Figure 4., The RW*® curve, the competitive
response to given wages, is also sketched and lies wholly below the . RE*
curve except for a point of tangency at &: » Points on the RW* curve
hawe been selected given wages and hours of work on the assumption thet X%
.can be adJusted as competition dictates. Thus K* given w& » Tor ex-
ample, emerges as that for which the marginal produét of workers is equal
to the wage. The product per man in excess of the wage, which is revealed
by the RW*® curve, is the return to the capital he uses. Thus the slope
of any ray through the origin to a point on the RW* curve represents the
marginal product of capital under competition. It is important to note
that the slope of the RW*® curve itself does not have this charecteristic
except where it i3 tangent to the V* curve. Rather the slope indicates
the murgina; rate of return on capital.

The SU® curve, representing competitive levels of wages and employ-

ment and the subaidized maintenance of the unemployed, has been drawvn in

for comparative purposea.7

Steady state growth in this model requires that output cover the full
cost of labor plus sufficient saving to cause the capital stock, K , to
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grov at the same rate as tle labor force. V® represents the maximm in-
vestible surplus whicdh can be obtained, given.any K" , after meeting the
full cost of labor. The amount of this which must be invested in order to
cause capital to grow at the game rate as the labor force can be determined
.by.drwing a ray through the origin with a slope equal to the given rate of
~ growth of the labor force. The slope of such a required investment line is

% - g = 'IIE , the rate of growth of capital, One I* line has been drawn
in the upper deck of Figure 6. Given this rate of growth, the maximm ex-
cess cohsumption per person, consumption over subsistence, needs, is de-
termined at that K" for which the slope of I* equals the slope of V* ,
i.e., for which the rate of growth of population and capital equals the mar-
ginal product of napital. This is the golden rule of growth. [10]

If, however, the mode of behavior is that represented by the RW
curve, namely competitive response to given wages and hours of work, ex-
cess consumption is not maximized when the rate of growth equals the mar-
ginal product of capital. Indeed, excess consumption is zero whenever that
condition holds, profit being required. for investment and each worker re-
ceiving his marginel product which jJust covers subsistence given his hours
of work. If excess consumption is to be maximized in these circumstances,
the wage must be set so that the marginal rete of return, not the average,
is equal to the rate of growth (ths slope of RW* equals the slope of I*).
Then profit will exceed the amount required for investment by the maximum.

The maximum rate of growth vwhich can be sustained is given by the ray

vhich would be tangent to V* ., This rate of growth of capital and labor



ig 1dentica1 ror all modes of behavior depicted. It will permit the mainte-

ance ofa: ratio of ‘capital to labor of K: The achievement of’ paximm
e}xceu‘conmhptim, thererore. alvays requires an advanced economy, ‘one in
vhich k¥ 18 6qual to or greater than K® .

" The mpcrtant residudl functions depicted in the upper deck of Figure 6
have been rcpi;oduced as rates of growth in the lower deck. The I* curve
is nov designated, I , the rate of growth of the populstion., V% becames
V/K , the maximun rate of growth which could be achieved if all investible
surplus vere indeed reinvedted. It has two branches to the left of K% »
one representing the mode of behavior corresponding to full employment
RE/K ; the other representing competitive behavior and the subsidy of the
unemployed, SU/K . The merginal product of capital, as determined by the
slope of the V* curve in the upper deck, is also shown. Another hori~
gontal branch is drawn vhich corresponds to the m.rgina.l product of capital
given the SU/K pattern of behavior.  For any K* < K& , the mavgindl
product is constent as competitors will behave as though K* = K} . The
RW/K curve is depicted as well. It is in this transformation equal to the
marginel product of capital given the mode of behavior it represents. Fi-
nally, a segnent of the marginal rate of return on capitel , QEY | the
slope of the RW* curve in the upper deck, has been drawn.

Our three modes of behavior are now depiected in the lower deck of
Figure 6. The competitive-response-to-vages form is indicated by the
RW/K .ourve. - At every point on this curve marginal productivity rules su-
, :prm-labor is paid its marginal product which equals subsistence cost



and capital is.paid its marginal product. As K" risen. toward '%: - vages
and work effort per man rise but hourly wages .fall inducing a more intensive
use of capital and therefore an increage in the marginal product of capital.
Beyond lg , further increases in K" involve higher hourly wages although
vages fat':d*\yorkwetfort per man continue to rise. As the marginal product of
work effort rises, the marginal product of capital falls. As capital is
alvays paid its marginal product, profit is KW = K(MPY) and RW/K curve
also ;ndicétes the average rate of return on capital. The curve marginal
.to this, bK , 1 the marginal rate of return. Golden age growth, that
which maximizes concumption in excess of subsistence nec&s, is determined
at Gc where the marginal rate of return equals the rate of population
growth.

As this differs from the usual definition of golden age growth which
requires that the marginal product of capital equal the rate of population
growth, it may be helpful to consider these two rules when popgla.tion growth
is zero. When the marginal product of capital is also sero, product per hour
and per man and consumption per capita will be maximized. But all of this
consumption is needed for subsistence leaving nothing for excess consumption.
ﬂy reducing K* to the point vwhere the marginal rate of return is zero,
profit per person will be maximized and as none are needed for investment,
the rate of populstion growth being szero, excess consumption per person is
also maximized.

A second mode of behavior is applicable only when K% is equal to or
less than lg . Competition rules in both factor and product markets end
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regardless of ‘K* , the level of output, wages, profits and employment will
be those related to lg « The smaller K% , the lai-ger the cost of subsi~

dizing the unemployed as represented by the difference between MP; and

SU/K . The maximum rate of return vhich cen be paid to capital, net of
texes to cover the unemployment subsidy, and the maximum investible surplus
are given by the SU/K curve and except for x; ,» this is less than the
marginal product of capital. |

The third mode of behavior, the social insistence on full employment:.,
is represented by the pair of curves, RE/K and MPy » the latter being
parginal to the former. To the right of K: the usual rule for golden age
growth can be reiéatated--mimm excess consumption is achieved when the
marginal product of capital equals the rate of population growth at G .
Moreover, we can confirm that for any K" , except K; s the full employ-
ment approach yields a larger investible surplus than does the competitive
response to wages. It therefore makes possible a higher rate of growth
and a higher return to capital, given K" , and permits an economy to sub-
gist at K* as low as K‘.'m « For any K% less than K; » this form of
behavior also implies that capital is used more intensively as %d.g._gated
vy the fact that its marginal product is higher. Note, however, that
capital cannot be paid its marginal product because investible surplus
after meeting the subsistence cost of labor is insufficient to do so. Ob-
viously labor is being paid more than its marginal product.

For any feasible K% < l(: - the full employment approach invoives a
use.of capital and labor which differs from the competitive-response-to-
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vages form of behavior. Output, work effort and waeges per man are higher
indicating the more intensive use of capital, but wages per hour are lower
indicating a more efficient use of the lavor force. An insistence on full

employment in these circumstances has much to recommend it.

Investment and Emigration
The maximum return to cepital which can be paid in our community de-

pends upon the method of economic organization and is given in Figure 6 for
K* < K; by one of the three curves, RE/K , RW/K , and SU/K , and for
K* > K; by either V/K or RW/K . But the social productivity of capital
on vhich its use should depend is given by the related marginal products of
capital. In the developing community the marginal productivity of capital
is highest when labor is fully employed and lowest when competitots respond
to specified vages. Viewing the community in isolation, we can say that
capital will be most productively used when full employment is insisted up-
on. This is an alternative demonstration of the inferiority of competition.
We must, hqwever. dispose of another possible argument. The marginal
rate of return on capital when the developing community is competitively
organized (%R-%) is greater than the marginal rate of retwrn vhen the com-
munity insists on full employment (MPK). But this simply tells us tuat
the relative inferiority of competition is reduced as K* 1is increased to
K: . Moreover, competitors in making capital expansion decisions view wages
as fixed so that their incentive is given by the marginal product of capi-

tal as defined in the RW/K curve, When K* {increases the community finds
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it desirable to raise wages and hours of work per man thus reducing Hdtkly -
wages 80 that the marginal rate of return turns out to be higher than the
marginal product of capital. This does mean, hoveyer, that from the social
point of view the competitively organized community cannot support the
larger populations which can survive with full employment or provide &y
population with a larger investible surplus.

Because the incentive for investment in the competitively organized
community is given by the marginal product of capital, RW/K , and the mar=-
ginal product of capital in the employment sensitive community, HPK s 18
larger, capital should be more reedily increased with the latter type of
organization, the profitability of doing so being more spparent. If, how-
ever, competitors could be induced to respond to the marginal rate of re-
turn instead of marginal product, the incentive to invest would be greater
with competition, although investible surplus would generally be smaller.

What we must question, however, is the policy prescription often
advanced for developing coﬁmunitiea that "government should (i) encourage
perfect competition so that the magnitude of competitive profits is revealed
in the factor market, and (ii) adopt policy measures to emsure that all com=
petitive response to specified wages and hours of work (the Ru¥ curve) or
minimm. hourly wages vith subsidized unemployment (the SU* curve), there
is a betteg approach, nameiy. to insist on full employment and to ensure
that the investible surplus which emerges is indeed invested (the REM

curve).

It is clesr from an examination of the upper deck of Pigure 6 that a
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_once and..for all increase in capital or reduction in population, either of
which increases K% , will, for values of K®#< K; » increase investible
surplus_per person and investible surplus per unit of capital whichever of
the three.forms.of economic orgenization prevails. Moreover, for any K%
and. form of org@n:lzation a proportionate increase or decrease in capital
and labor force will leave investible surplus per person and per unit of
capital unchanged. We can therefore conclude for developing communities
that the emigration of ¥ people who teke with them less than a propor-
tionate share of capital, yK* , will improve the lot of those who remain,
and if they take more than yK* capital with them those who remain will
be worse off.

These conclusions must be modified for advanced communities, those
for wvhich K" is greater than K;“ . In this range with K constant,
the emigration of people without capital must reduce V/K and therefore
vV , total investible surpl\;s. If, before emigration, total investible
gsurplus was distributed among those not emigrating, the amount to be dis-
tributed among them after emigration is smaller and they ere worse off.

If emigrants take a proportionate ghire of capital with them, the welfare
of those remaining is unaffected. If, however, emigrants take more than

& proportionate share of capital vith them, V/K , the return on capital,
must rise. The non-emigrants now earn a higher return on their unchanged
capital and as their labor income Just covers subsistence needs, investi~

ble surplus per non-emigrant must be higher than before.

The eftects of emigration and related cepital movements on investible
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surplus can be identified in the lower deck of Figure b also. The non=-
en:lgrantgroup alvays has the same capital and the same population after
enigration as before. As wages jJust cover subsistence, the group's inves-
tible aurplus, ‘total and per capita, depends only on the average rate of
retumn. fﬁhﬁtevér the form of organization this is seen to rise with K*
to K¢ and to fall thereafter. If emigrants ovn and take out less than
a proportionate share of capital, K% rises; if they take out more, KW
falls. For developing commnities a rise (fall) in K¥ raises (lowers)
the rafé of return and the investible surplus of non-emigrants; for ad-

vanced communities a rise (fall) in K* reduces (raises) the investible

surplus of non-emigrants, 8

| This analysis suggests that emigration of the poor or unemployed from
a developing community to an advanced community will raise total investible
surplus and investible surplus per capita among the non-movers in both com-
munities. The emigraﬁbn of the wealthier froni a Qdeveloping community will
make those remaining worse off. The effect of their immigration on the
former population of the advanced country will depend on whether the ismi-
grants are ralatiwfely wvealthier or poorer than the former population. 'f
they are wealthier, the former populution will be worse off; if they are
poorer; the former population will be better off.

Supply Curves, Profits and Discretionary Income

The cost of producing individual work effort cannot legitimately be
regarded as an indiﬁdnn,l'o supply curve because this would imply that
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however- high the rate at which he can exchange woi'k for income he would pre-
fer to work such long hours that his income would just cover his subsistence.
Rather the subsistence cost curve provides a guide to the individual's in-
difference map and indicates the minimum possible cost of obtaining any given
level of work effort from him, or alternatively his biological maximum work
effort for a given wege per man.

The subsistence cost curve itself might be an indifference curve but
this would suggest that an individual is equally happy with bere subsistence
regardless of the work effort demanded of him. The alternative would require
the individual to prefer slow starvation to at least some very high levels
of work effort. The indifference map in Figure T follows the first proce-
dure. The assumption is made that the marginal rate of substitution between
jncome and leisure increases as income rises. As usual hourly wages are
indicated by rays through the origin, the minimum feasible hourly wage being
tangent to the subsistence cost curve.

The tangency condition between indifference curves and wage rate lines
generates a supply curve for wage incomes above Wx . Below that level,
special institutional arrangements are required to make & supply curve meaning-
ful. We shall proceed as follows. A wage per man equal to or below Wx is
specified as the maximum amount a member of the labor force can receive. 8
Successively lower hourly wage rates (or piece work rates) are then estab-
1ished at which up to the maximum income can be earned. The hours of work
supplied at the lowest hourly rate at which the employee can (as limited
by the subsistence cost curve) and will (as limited by his indifference
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map).earn. the maximm income is:-the Supply relstea TO UGG Wage por m.
Gimthe ‘wage per man, competition among workers would bring about this ef-
fect. This more ccuwncated technique cen be used for higher incomes as well.
The supply curve thus produced coincides with the subsistence cost curve
up. to the nj.n:lml aversge cost but lies sbove it thereafter. The community
by specifying minimum hourly wages in excess of minimum average cost or by
nmeeting directly a specified Qnount. of subsistence cost could cause the ag-
gregate supply curve to 1ie above the subsistence cost curve to the left
of minimam average cost also. And, of course, the supply curve could bend
backvard beginning at some hourly wage rate above minimum average cost per
lpnr, but we will not deal with this possibility.
Such & supply curve dggregated for thé hbor force san be written
(4) W= H(n+ elb) (vage bill, W , which will
, elicit h hours of work from
‘ each of N men)
We dlso define (5) DsW-E (discretionsry income of vorkers)
and redefine investible surplus, V , as follows:

(3a) V = (P-W) + (W-E)  (investible surplus equals pro-
£its of enterprises plus dis-
cret.ionary income of workers)

Dh:ld:lna (5) through by N , we write for each worker
(5a) D* = Wt - E*
and assume that in the range for which D* {8 positive,
dﬂ' >0 and dan' 2 5 0, i.e., the marginal discretionary income demanded

ahn db
au*

by & vorker 1ncreasu with houre of work. As b and 9-2-2—.- must doth
dh
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be' gree.ter “than :ero. s> 0 implies: - A2
dw'a

higher ‘the' vage peid per mn, the higher tho “proportion of it wh:leh met be

3 0, 158, in"this range the'

"dl‘e"eret.ione"ry income.

" This conclusion carries with it &n mﬁ’i’ié&ion vhich mist be put in
its proper place, namely, that aggregate discretionary income, which may be
‘saved, is meiimized by giving any wage bill entirely to one person. This
suggests that our earlier conclusion thet an equal distribution of vork
(and vorkers incomes) is a prerequisite to maximizing investible surplus
may have to be modified, This is not so. Any given eggregate hours of '
vork can still be obtained at lowest social cost by divicﬁng the work
equally emong all members of the labor forcae. Therefo.re total investible
surplus, px'oﬁte of employers plus discretionary income of workers, is
still paximized, given eggregate work effort, by dividing the work equal-
ly. ‘An unequal division of the same work will raise social cost and dis-
cretjii.one.ry income at the expense of profits or commmnity veurplue, but total
investible eﬁrplus vill oe reduced. Indeed, the equal division of work
mmze@ egngegete discretionary ;nco@ while maximizing profits and in-
vestible surplus. -

It is now the eupply curve rether ‘thaa the cost curve of labor which
;I.:lnl.te the emplomaent and utilization of labor., Moreover. for a given
labor force, the supply pr:lc'e exceeds the cost of generating work effort
only. vhen the amount of work effort _demndedv exceeds t.hot which cen be
prod\wed et. n:lnimm hourly cost. But this is precisely the eriter.on ror
dietinguiah:lng an adva.nced from & developing community. The ana]yeie or
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.developing-communities,: -asexemplified by ‘total-hours: of -work::in:excess of
'in'f:Z,ginstxigurets_a.«:zanya-labor':-force‘v:ln axcegs of - Nx -in"Flgure 4 and any K%
:less.than wK; 4n-Figure:6, is therefore unaffected:because for these ranges
of.e:.»theq:;variables;..th.e~.supply curve and the cost curve-of:-work effort-are
the.same.”
.Por.the: advanced commnity, however, the introduction:of our. supply
.curve modifies our earlier conclusions. First, any labor force will sup-
ply the-same.vork effort as before only if the wage bill is higher, thus
creating: for the workers some discretionary income. But this mlies e
. higher average an&margina.’l ‘wage per hour. What happens to profits, P-¥W ,
and total investible surplus, P-E , depends on the form of cosmunity
organization.

‘ If the commmity is competitively organized the initial increase in
hourly wages will induce firms to reduce output and hours of work until
‘hourly wages have fallen to equality with marginal product , -which must,
‘however, be higher than before. With given capital, the marginal product
of capital and profits must be lower than before. But discretionary in-
come has been created in the process so investible surplus-msy have in-
creased and indeed it usually must. Consider that in the relevant range
marginal exceeds average subsistence cost. In the neighborhood where
ﬁarg:lnal product equals average subsistence cost, the competitive case,
the reduction in hours worked must reduce total subsistence cost more
then total product. Investible surplus mist increase ..10 We conclude
that in both decks of Figure 6 to the right of K; the ‘:I.ntroduction of
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labor.supply considerations vill ceuse the RW curves to lie somevhat above
those dravn. If diséretiona.i'y income is excluded from consideration, curves
reflecting only profits of ‘cnterprises. and therefore, competitive decisions,
would iie somevwhat below the KW curves drawvn.

If the commnity j.s already organized to maximize investible surplus
given the lahor force, the substitution of the labor supply curve for the
cost curve must reduce total investible surplus. Any given total wvork ef-
fort now has a higher marginal cost than before so totel product, work
effort and profits must be reduced. Moreover, the reduction in work effort
will raise marginal product and reduce marginal subsistence cost which were
equal before. Investible surplus is therefore also reduced.u We conclude
then that in both decks of Figure 6 to the right of K; the RE curves
will lie below those drawn.

As it is unlikely that discretionary income of workers will be re-
vealed in the marketplace we cannot say for the advanced community whether
total investible surplus will be larger with competition or not. We can,
hovever, say that, as output and work effort given the labor force will
be larger in the advanced community when it is competitively organized,
the discretionary income of workers will also be larger, and profits will
be smaller. By this criterion competition is restored to its traditional
position of superiority in the advanced commnity, but not in the develop-

ing community with which we have been principally concerned.
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Policy Buggestions and Reservations

While the model discussed in this article may have a degree of inter-
nal rigor, it is very narrow in scope. Drawing policy conclusions from it
is therefore.a risky undertaking. The model does -suggest, however, some
characteristics of economic behavior and policy alternatives or insights
vhich may merit fuﬂ:her investigation in more realistic settings.

It has been ‘euggested, for example, that apparent leisure and poverty
may go hand in hand, that short hoursof work are consistent with high
labor-capital ratios while longer hours of work are profitable in more
fortunate circumstances. But a number of factors relevant to such a con-
clusion have not been considered. The optimum intensity of work effort
may vary with the magnitude and compostion of a diet in such a way that
units of work effort increase within the dame or an even ghorter span of
vime. Changes in skills, the organization of work and the nature of other
factors of production have also been left aside. Seasonal consideirations
ﬁn been omitted and tastes and technology have been assumed constant.
Moreover, social attitudes towards vork, the nature of incentives and
penalties, institutional patterns of work distribution, and the nature of
land tenure eyétm have been disregarded. Nevertheless, the suggestion
lingers when one notes the continuing concern with so-called underemploy-
ment in developing nations. Certainly there are circumstances in vhich
apparent poverty may resuit from e voluntary preference for leisure. The
suggestion here is that there are other, more usual settings in which low

vork effort per man is a logical way to make the most out of pc:nmrt'.y.]'2
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'.l'he suggestion ha.a a.].so been made that: competition may- be an-inferior
uthod or econonic organiza.t:lon dn developing communities from the point of
,,yie_ﬁr:qf.e«,muinizing«,;:lnveatible_,,surplus because it - creates unemployment and
résults in an ine?ficient use of the labor force. It may, hovever, be an
irresistidle force, once ‘stablished, for containing the rate of population
growth--a kind of assist for the Malthusian checks. More to the point,
nothing has been seid about the uses to which an investible surplus might
be put. A monopsonistic, landlord-dominated commnity may provide full
employment and maximum investible surplus but appropriate thh latter for
the luxurious living, comspicuous and otherwise, of the landlord class. [6]
Tt is not readily apparent that maximizing investible surplus will also
paximize the amount invested or direct that amount to the most profitable
uses. This reises questions not only of the propensities to save of daif-
ferent classes of people, but also of the taxability of surplus in differ-
ent hands. Efforts to tax large numbers of small competitors may be less
successful and more costly than taxing a few monopsonists or cooperatives
or operatihg through government enterprises. The suggestion remains that
competition may be an inferior method of organization in labor surplus
communities.

Competition implies.as.well that labor and capital will be paid ac-
cording to their marginal products. It 48 in this sense a system which
econcmises the:use of ‘resources in an impersonal way, discarding surplus .
,1aﬁor:‘fa§f’f‘1t«r-voﬁld~fs\ﬁ'p1uséu 'of other resources. But if a soclal priority
.ﬁliuggrde"h:tdr;people’and:‘tho!.r maintenance has a first claim on total
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product, labor in.developing communities-should ‘bs:paid:directly or indirect-
ly more than its marginal product, the marginal cost’of generating work
effort being equated to marginal product. We have then- full ‘employment and
maximm investible surplus. It follows, of course, that capital receives
less than its marginal product.

The model suggests as well a sympathetic view of those developing coun-
tires vhich insist on full employment as a top development priority. There
is a danger, of course, that this insistence may be inconsistently coupled
with legislated minimum wages end institutionally rigid hours of work. The
suggestion rather is that unemployment might be alleviated and investible
surplus increased by insisting that the labor force be employed but permit-
ting hours of work pei' worker to be reduced (work sharing) and wages per
man to fall although the hourly wage should rise. This approach contradicts
the competitive model's response to unemploﬁent vhick treats unemploymeht
as & signal that hourly wages are too high and as a problem which can only
be solved by reducing wage rates. But the competitive model ignores the
fact that a wage rate which would bring about full employment is too low
to permit subsistence. The low wage rate and full employment could be made
consistent with subsistence by the subsidy of workers from the taxation
of profits. Without this supplementary mechanism competition among firms
and workers will not work. The insistence on full employment avoids the
need for a subsidy arrangements of this kind.

Possibly our analytical constructs so often designed and useful for

advanced country situations, may lead us astray in considering developing
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. communities. If, as suggested, a marginal product wage and full employment
are incompatible in developing communities without special supplementary
arrangements, it should not be surprising if models based on these a.ssuinp;

tions steer us in wrong direction.
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Footnotes

 ‘Stmilar figures appesr in [8:66] end [13:282]. Much of Professor
Brody's book [3] is devoted to assembling evidence in support of the di-
‘min{shing returns hypothesis with respect to animals.

20n the other hand, if the work energy curve exhibited increasing re-
turns throughout, the point determined above would be e minimum and the
optimum use of any aggregate diet would be to glve the excess over main-
tenance requirements to one man.

If the work energy curve first exhibits increasing returns followed
by diminishing returns, low excesses of aggregate diets over maintenance
should go to one man, intermediate excesses may be divided unequelly,
while larger excesses should be shared equally.

3ye wish to maximize V = g (K,H) - N(m + £(h) with K, § and m
given. As the production function is linear and homogeneous, this equa-
tion can be rewritten as

Yeg(E,n) = n=th)

=<

When K, N and m are given, , and therefore V , is maximized when

e
i.e., when marginal product equals marginal cost.

l‘Inpnt‘.x; less than H_ would not be consistent with the full use of
non-labor resources because their marginal product would be negative.
For H < Ho it would be preferable to reduce proportionately the non-labor

resources used maintaining their marginal product at zero.
5Let Ao --;;- and K% = % . Then we can vrite V* = g(K* , h) - [m + eln)},
and it can be shown that V# is a maximum when

otk e

g%g-o , d.e.,

vhen the marginel product of capital is zero (or the average product of hours
a maximum -H_ in Figure 2) and marginal product equals marginal cost of work
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| ave ~ 1 dk* 1 .dh 1l dh,
: d,NT7E3E¥; an " & an " :h'dN‘~

The last two terms are equal 5y definition on the obxm ' curve in Figure 2.
and vith K given, the first term is negative to the right of Ho » There-
" fore: V# declines as population rises. ' '

' ;6?rofeésor Leibenstein has employed a diagran involving the 'ﬁwy‘gurve

ih,Figure 5 and one of the iso-employment curves to demonstrate the possi-
bility of increasing investible surplus through full employment, [8:73(

There are however, two points in his argument which requires modifi-
cation. We can posit employers a wage per man, which determines also his
hours of work and therefore the hourly wage, and ask how many workers would
be demanded when the wage per man equals marginal product. The locus of
such equilibrium points (which incidentally is unlikely to be tangent to
the verious marginal product curves as Professor Leibenstein has depicted
4t in his Figure 6) represents as he says, "in a sense, a demand curve for
labor." [8:71] It is, however, quite another thing to argue as he does
{8:74) that competition among workers can bring sbout wages per man lower

than W, in owr Figure 5 or less than W _ in Leibenstein's Figure 6-G.

Boployers are in the business of hiring hours of work, not workers, and
wages per man below W¥ imply higher hourly wages. Competition among

workers must be analyzed in terms of a supply curve relating hourly weges
to aggregate hours of work., In Figure 3, for example, the supply curve
vhen population is Nb _is horizontal to the minimum point on the Nb

curve and follows that curve thereafter. A wage per man below w* cannot
be brought about through competition among workers. [Cf. 12:28T]

The second point is Professor Leibenstein's puzzling conclusion that
landlords as & group are better off 'to employ the entire labor force...

and yet not utilize the entire labor force." [6:76]
We see in Figure 5, for example, that with a labor force of Nb the govern-

ment can ensure full employment under competitive conditions by fixing the
wvage per man at we . But investible surplus can be increased by abandon-

ing competition, raising wages to Wb and insisting on full employment.

As a consequence aggregate and average hours of work and total output will
increase. Clearly the labor force is more fully utilized than before.
W nnacott [12:296] and Ezekiel [U4:516) have also noted this discrepancy.
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T'Ihe equation for this curve, valid for K < K: is

V +M
su=-m+(-%,——) K* .
X

" 8’1'!113 conclusion differs from that reached by Professors Berry and

Soligo [1] wvhen K® > K* , the range with which they deal. They use per
capita income rather thdn investible surplus per non-emigrant as their
criterion and make no deduction for subsistence needs. Let aK = non-
emigrant's capital before and after emigration and BN = numbers of non~
emigrants. Then the per capita income of non-emigrants before and after
enigration, assuming factors receive their marginal product is,

: &
MPy + ( 3 K*) MP,
where K" = K/N before emigration and MPx and MP, are evaluated before

emigration at K" and after emigration at %%# . In the figure, the per
capita income of non-emigrants before emigraeion is the wage MPN » Plus

réturn per capita on their own capital, %K;':(MPK) . The sum of these two

returns,. is clearly greater than Pg at %K* , which is the group's per

capita income after emigration. The conclusion is unaffected when the

positions of K* and S¢% are reversed. Therefore, in the case con-
sidered by Professors Berry and Soligo, non-emigrants are worse off with

emigration except in the special case in which % .

9We recognize, however, that & community might take leisure into
account by producing with a given labor force to the point where an aggre-
gated or community indifference curve is tengent to the total product
curve. In that case we would expect the oxbm equilibrium curve to be
unchanged at m , but as population decreases, to lie proportionately more
to the left indicating as investible surplus per man increases that greater
degrees of leisure can be afforded.

10+ E/H=e. Then investible surplus, V , can be written:

av 4pP e
Fel-ME-e.
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In the ' Hé1ghborhood vher ,;-_.;?_g% é“"%it'o ; “A-fall:in total hours of. work .

incréases*investible- surplusi -

Behavior Whiich now seeks to maximize. P-W reduces total work effort and
prodict ‘so that %% %—g— and investible sutplus:is no longer, maximized.,

12!9151’: should be taken of Ester Boserup's suggestion that increasin

ulation is likely to be accompanied by increasing houts of work per
person: [2] The thrust of her argument is that a groving population
density will stimulate technologicel changes which on the vhole will be
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