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NON-TECHENICAL SUMMARY

Received theories of economic development are oblivious to the
phenomenon of malnutrition and its possible relationship to
involuntary employment, the production and distribution of income
and the distribution of assets, in less developed countries. In
this essay the authors develop a rigorous theory that can be used
to explain the links. The theory is based on the observation
that at low consumption levels a person's overall ability to work
is impaired. The theory is otherwise classical and attention is
deliberately concentrated on situations where there are no
missing markest and where all markets are competitive. In
particular the hypotheses ensure that there is no aggregate
demand deficiency. The model used to illustrate the theory is a
fully general equilibrium one. Involuntary unemployment is shown
to exist in the construct, not assumed; that is, wage rigidities
are explained, not hypothesised.

It is shown that if the economy is moderately endowed with
physical assets (in a sense that is made precise) the incidence
of malnutrition and involuntary unemployment can be traced
directly to inequalities in the distribution of these assets, and
in particular, that certain patterns of inequality-reducing asset
redistributions can reduce (and possibly eliminate) the extent of
malnourishment and unemployment and increase the level of
aggregate output. Indeed, the model is so constructed that asset
{(or consumption) redistribution is the only policy open to the
govermment for eliminating unemployment in the short and medium
run. The theory incorporates ‘trickle-down' as a phencmon, but
draws attention to the fact that there are policies that can more
speadily reduce the extend of malnourishment and unemployment
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1. The Issues
Give or take a hundred million, some four hundred million people
ir the world are estimated to be undernourished.éj International

data on the incidence of malnutrition are in large parts only sketehy.

Moreover, those that are available aren't always readily interpretable,

for the science of nutrition is relatively new»gj It is of course
recognized that a person's nutritionsl needs depend not only on the
sorts of activities he is engsaged in, but zlso on his location and on
his persomal characteristics, of which the last includes his past
history. But in order to assess these needs one wants to know not
only whether he is malnourished, but also the type and extent of his

undernourishmentaéf This is what mekes the subject very éifficult.ﬁj
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The general effects of malnutrition vary widely. In children,
they are particularly severes. It can cause muscle wastage, growth
retardation, and increased illness and vulnerability to infection.

There is evidence that it can affect brain growth and development.ij
Chronic malnutrition in adults 4iminishes their muscular strength end
the capacity to do work. Persons suffering thus are readily fatigued.
There are also marked psychological changes, manifested by mental
apathy, depression, introversion and lower intellectual capacity {zece
e.g., Read 11977)). 1In expectant mothers there is the azdditional effect
on the fetus, and therefore the quality of the next generation, (see
€.g., Morgane, et.al. [1979]}. Life expectancy among the malnourished
is low, but not nil. Such people don't face immediate death.
Malmutrition is this side of starvation. And, as the evidence suggests,
the world can indefinitely carry a stock of underncurished people,
living and breeding in impaired circumstances.

Kot surprisingly, an overvhelming majority of the world's under-
nourished live in developing countries, (see FAC [1974], p. 66). Not a
negligible number of economists have gone on to emphasize that it is the
absolute poor who go hungry,éj But then who are the absolute poor? The
available evidence suggests that they are among the landless, or near-
landless people (see DaCosta [1971], Reu‘tliﬁger and Selowsky [1976], and
Fields ([1980], p. 161), for example). Presumably this is because they
have no non-wage income, or if they do it is precious little. But then
why don't they get employed and earn a wage? One answer is that,

because the economy is resource-poor, the low level of prevailing wages




doesn't provide the necessary escape from abzolute poverty (Leibenstein
[1957] and Fei and Chiang [1966]).

Another answer is that these people can't find jobs. But how can
that be? It can, if the labour market doesn't clear at the "going wage"
and the non-clearance manifests itself in involuntary unemployment. Bﬁt
this begs the question, for why doesmn't the labour market clear? In
particular, why don't frustrated job-seskers undercut the enployed?

To this, received development theory offers scattered answers.
Reference is made, on occaslon, to union pressure when in most such
countries the proportion of those unionized, even among the industrial
working-class, is negligible. Or the accusing finger is pointed at
rminimum wage legislation, when in many such economies the informal
production sector is so large that legislation may well have little
bearing on the matter. Or reference is made to the deliberate attempt
of capitalists as a c}ass to purchase employee loyalties by keening
wages high (Marglin [1976]}. But this, too, begs the question, for cne
must then ask why the price of loyalty is rigid dounuards.zj Then again,
an occasional appeal is made to the "efficiency wage" hypothesis to
explain rigid wages, (see Leibenstein [1957} and Mirrlees [1975]}, but
the idea hasn't been incorporated fully in development theories.

In this essay, we will be concerned with involuntary unemployment
and its relation with malnutrition. The particular concept we use is
made clear below. It is to be distinghished from surplus labour, the
incidence and policy implications of which have been extensively

studied. In its broadest sense, surplus labour is said to exist in a
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dual econcmy if the wage in the industrial sector exceeds the direct
opportunity ¢ost - as measured in terms of foregone output - of labour
in the rural sector (see, e.g. Marglin [1976], Chapter 2}. Now, one can
have surplus labour without involuntary unemployment. For one may
imagine an economy carrying surplus labour and in which the industrial
wage equals the average product of labour in the rural sector and where
rural people working in family farms, consume their average product.
The concept of involuntary unemployment we use iz somewhat sharper. We
will say that there is involuntary unemployment among 2 particular class
of {identical} workers if such workers are rationed in the labour
merket, so that while a fraction finds employment in the market the
remainder doesn't, snd those who don't are worse off than those who do.
Now, at the theoretical level this is a satisfactory notion, but
it may be asked whether it is operationally useful, since no two persons
are in fact identical, (Goodhart (19831}, and indeed, in the framework
that we shall study in this essay not all persons are identical. So an
extension of the concept is needed, and the cbvious one is this: a
particular worker is involuntarily unemployed if he can't find
employment in a market which does employ z worker very similar to him
and if the latter worker, by virtue of his employment in this market, is
distinetly better off than himféj
Our cbjective is to construct a theory of maloutrition and
involuntary unemployment; one that lays bare the relationship between
these concepts and the ownership distribution of assets.

Received theories of economic development are oblivious to the




phenomenon of malnutrition and its possible relationship to involuntary
unemployment, thé production and distridbution of income, and the
distridution of assets. And it seems to us that the reason for this is
to be found in the model that has so circumscribed the subject's
contours, namely Professor Arthur Lewis' construction postulating an
unlimited supply of labour (see Lewis [1$54]). The poinmt is that if the
consumption level of the representative member of the reserve army of
labour meets his nutritional needs, malnutrition doesn’t exist: the
problenr is not then there. On the other hand, if it doesn't, then the
incidence of undernourishment is very very great——the reserve army being
huge—-but by the same token, not much can be done about it; at least not
for a long while. AlL these people are underncurished because they are
poor, and they are poor because the (rural) economy is incapable of
supporting them adequately: food is supply—constrainedfgj For this
reason the distinction between surplus labouf and involuntary
unemployment isn't, at the analytical level, of great moment in the
Lewis theory: if malmutrition exists it Preys on a great number of
people. Wage flexibility wouldn't alleviate the problem. Growth is the
only way out.

The paucity of theoretical frameworks lirking poverty and
malnutrition to unemployment, and more fundamentally, inequality (in the
distribution of assets), is particularly glaring, since there is now an
increased interest among development eccnomists in these matters and in
the state of development economics in particular. There is a

considerable body of both time-series and cross-section data regarding
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output, employment, inequality and poverty in developing countries.égj
There are also a great many commentaries on them. Furthermore, the
literature on the axiomatic foundations of inequality and poverty
measures is not negligible. (Fields [1980] and Sen [1983] are good
references for both such commentaries and welfare axiomatics.) But
neither curve-fitting nor welfare axiomatics is a substitute for
theory. Neither is designed to cope with counterfactuals, an essential
ingredient in policy debates, and it is here that theory matters.

In this essay we will develop a theory that links poverty and
malmutrition to inveluntary unemployment, output and the distribution of
income and assets. Involuntary unemployment will be shown to exist inp
the construct, not assumed. The model we will present to illustrate the
theory is a general equilibrium one. The theory will be developed in
sections 3.1-3.7. In order to highlight some of the more novel features
we will be thinking, in Section 3.8, of an economy which is noderately,
but sufficiently, endowed with physical assets. We will argue that
theoretical reasons can be provided for the cbservation that if in such
an economy the distribution of assets (which we will, for concreteness,
think of as ;ggg) is unequal it is the assetless and the near~assetless
vho are poor and malnourished and unemployed. In particular, the market
will be shown to treat identical pzople non-identically and near-
identical persons distinetly differently. Since the hypothesis in
Secticon 3.8 will be that the model economy is preductive enough to
employ all and te feed all, the accusing finger will point directly at

the inegquality in land distribution as the cause of the misery. We also




establish the result that such equilibria are Pareto-efficient, an
observation that-only underscores the (well-known) uselessness of that
criterion in evaluating situations of inequality. and malnutrition.

We study, too, the effects of land redistribution, (or
equivalently, consumption redistribution). We show that aggregate
output is increased by a shift towards a more egalitarian iand (or
consumption) distribution. While the effect on the set of employed
people is less clear (for reasons discussed below), we exhibit
explicitly cases where unequal land distributions yield involuntary
unemployment, and where an improvement in land distribution yields full
employment (and higher output). There iz no conflict here between the
goals of equal asset (or consumption) distribution and raising output
and employmenteil/

The model that we will develép in this essay postulates
frictionless markets for all capital assets and a flawless competitive
spirit among employers and workers. We wish to emphasize this point,
because at the level of theoretical discourse it won't do to explain
poverty, malnutrition and unemployment by sn appeal to monopsonistic
landlords, or predatory capitalists, or a traditiocn~bound working class
and leave it at that. That's far too easy, but more to the point, one
is left vulnerable to the argument that this merely shows that Eovern—
ments should concentrate their attention in freeing markets from
restrictive practices. It doesa't provide an immediate argument as to
why governments, if they are able to, should intervene to ensure

directly that people aren't melnourished, In a penetrating study
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Professor P.T. Bauer discusses the role of the govermment in developing
a framework within which material progress can best ocour, (Bauer
[1971], pp. 90-62). Direct intervention on the problem of
malnourishement isn't one of the government tasks he lists. He goes on
to say, "It is probable that in many under-developed countries
significant numbers of people would respond to a widening of
opportunities, especially to opportunities offered by a widening of
markets, and by the emergence of external contacts." (Bauwer [1971], ».
g1}, But none of the government services Bauer lists is a substitute
for assured food and nutrition. What is = person to do when he wants to
avail himself of the opportunities opened up by the widening of markets
and external contacts dbut simply can't because he is malnourished, and
thus not capable of providing the guality of labour service the market
bears? The market denies such a person what Berlin [1958] calls in a
wider comtext, "positive freedom”. “Market failure" is, of course, only
a polite way of describing the phenomenon. But the point to emphasize
is that such "failure” isn't due to an absence of markets or restrictive
practices. The failure can de corrected only through direct central
intervention. (See Section 3.8.)

Tt is usual to argue that an unemployed person is poor because he
is unemployed. The causal chain which we will suggest here runs in the
opposite direction: a person is unemployed because he is malnourished,
and he is malnourished because he is peor, and he is poor because he has

little or no assets, not even the appropriate quality of labour power.




2. The Consum?tion—Ability Relationship

Except for the literature on human capital formation, received
economic theory takes tﬁe ability of an individual to perform tasks as
excgencusly given. In the concept of human capital acquisition current
consumption is traded for future ability and thus future consumption.
The clinical literature on malnutrition, on the other hand, draws our
attention to the fact that there ig--at low consumption levels—a
positive relationship between current consumption and current
ability«ég! The relationship was introduced inte the development
literature in a pioneering work by Leibenstein 119571, and in subsequent
contributions Prasad [1970], Mirrlees [1975], Rodgers [1975] anda
Stiglitz [1976] used it for an explanation of wage rigidity in poor
countries. The basic idea iz as follows.

One begins by distinguishing lsbour-time from labour-pover and
cobserves that it is thé latter which is an input in production.
Consider then a person who works for a fixed mumber of hours a day.
Denote the labour pover he supplies over the day by A and suppose that
it is functionally related to his daily consumption, I, in the manner of
the bold-faced curve in Diagram la. (We should emphasize that we are
thinking of labour power as an aggregate concept, capturing not only
power in the thermodynamic sense, but also mental concentration,
cognitive faculty, morbidity ete.)

The key features of the functional relationship are that is

increasing in the region of Interest, and that at low consumption levels

e
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Diagram la

it increases at an increasipg rate followed eventually by diminishing
returns to further consumptionrléf -

A alternative specification of the functional relationship, used,
for exemple, by Bliss and Stern [1978v], is drawn in Diagram 1b. Here,
%  is nil until a threshold level of consumption, 1*. A(I) is an
increasing function beyond I%*, but it increases at a diminishing rate.

It is only fair to point out at this stage that it is difficult to
conceive of the nutrition - labour-power relation as one that exists in

a strict guantitative sense. Short term shortfalls in nutrition may be

adjusted for by the bvody {at the ¢ost, to be sure, of medium or
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A(I}

Diagram 1b

longer-run debilitating efTects, perceivable, say, in lower body
weightlEj). Cur postulate of a precise relationship is not be to taken
literally — the necessarily simplified analysis only mirrors the
implications of a somewhat more fuzzy relationship between nutrition and
work efficiency.

Returning to the model, consider a labourer with no non=-wage

income. Assume that he consumes his entire wage. An enterprise

concerned with its profits is interested in the wage it pays the worker

< A i ey e o
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per unit of labour power he supplies. In each of Diagrams la and 1b
this is minimized at a unique value of I. Let us labellsuch a wage
i. Paying him & lower wage would be self-defeating: in effect the
labour power would be more expensive!léj This is the source of the wage
rigidity identified by Mirrlees [1975], Rodgers [1973], and Stiglitz
l11976]. i is often referred to as the "efficiency wage”.
Mirrlees and Stiglitz were for the greater part uninterested in a

market econowy. They concentrated their attention on a smaller problem,

namely labour allocation in & farm with a swall amount of laud.iéf A

result which they highlighted is that in such an enterprise the members,
even when ex—ante identical would not—and in a Utilitarian enterprise,
should not-—ex-post be given equal consumption; the reason is the region
of increasing returns in the individual labour power function (I} in
Diagrams la and 1A

Consider next a person who does have 4 small source of non-wage
income and suppose this amounts to z. For concreteness suppose that
the consumption-ability curve is as in Diagram 1b. If his wage is w
his total income, which by hypothesis equals his consumption, is 2z + w,
and so the labour-power he is capable of providing is Alz + w). For
such a person wage per unit of labour power is w/r(z + w) and quite
obvigusly the wage at which this is minimized is less than i. Indeed,
if z is larger than I* in dimgram 1b, the wage at which w/i(z + w)
is minimized is zero. Rather less obvious is the fact that the
resulting total income of the person is alse less than the efficiency

wagefigj The implication is that a monopsonist landlerd would wish to pay
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a lower wage to 3 worker who has an outside income (say from land) than
to one vho doesn't, and provide the former with a smaller kotal
income. In the case vhere both types of workers are simultanecusly
available, the monopsonist would "use up™ the landowning type before
turning to the set of the landless. Because he equates the marginal
lzbour power across all worker types, total incomes would be egualized
across types, too. 12/ This is the central set of results in the
theoretical part of the valuable two-part essay by Bliss and Stern
[1978a, 1978b]. As we shall see below, however, the effect of
competition among employers is to widen income disparities between the
landed and the landless, not narrow them.

This rather small number of essays on what is narrowly called the
efficiency~wage hypothesis doesn't appear to have beegn zbsorbed in the
development literature. The consumption-ability relationship should
patently be an essential ingredient in any debate concerning growth,
inequality and the incidence of poverty and malnutrition, for as we have
argued earlier, malnutrition is defined via a person's impaired
capacities. Yet it seems to have been bypassed. However, that it may
have interesting implications on income distribution was noted long
ago. Here is what Alfred Marshall had to say:

"But it was only in the last generation that a careful study

was begun to be made of the effects that high wages have in

inereasing the efficiency not only of those who receive

them, but also of their children and grandchildren ... the

application of the comparative method of study to the

industrial problems of different countries of the old and

nevw worlds is forcing constantly more and more attention to

the fact that highly paid labour is generally efficient and
therefore not dear labour; a fact which, though it is more

e VN
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full of hope for the future of the human race than any other
that is known to us, will be found to exercise a very
complicating influence on the theory of distributidn."”
{Marshall [1920], p. 510.)20/

In what follows we will identify what some of the more immediate

complicating influences might be.

3. The Argument
3.1 The Basic Model
We will begin by considering & timeless economy. The
implications of accumalation we leave for the end, (Section 3.7). For

simplicity of expositicn, we suppese that two factors, land and labour—

povwer, are invelved in the production of a single output , which may be
thought. of as zjggrglf Land is homogeneous, workers aren't. Denoting
by T the quantity of land and by E the aggregate labour-power
employed in production (fi.e., the sum of individual labour powers
employed} let F(T,E} be the ocutput of rice, where the aggregate
production function F(T,E) is assume to be concave, twice
differentiable, constant-returns~to-scale, increasing in ¥ and T, and
displaying diminishing marginal productsfggj Total land in the economy is
rixed, and is . Aggregate labour power in the economy is, of course,
endogeneous.

Total population, assumed without loss of generality to be equal
to the potential work force, is N. We take it that N is large, and
thus ripe for pure competition. We can therefore approximate and

suppose that people can be numbered along the unit interval [0,1].
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Each person has a label, @, where o is a real number between 0 and
1. In this interval the population density is consiant and equal to

N. We may therefore normalize and set N =1 so as not to have to
refer to the population size aggain. A person with label o« is called
an e~-person. The proportion of land he owns is t{a}, so that

Tt(a) is the total amount of land he owns (t(g) is thus & density
function). Without loss of generzlity we label people in such a way
that t{a) is non-decreasing in a. S0 t(a)} is the land distribution
in the economy and is assumed to be continuous. In Diagram 2 a typical
distribution is drawn. ALl persons labelled 0 %o a are landless.
(Thus the land distribution has an stom &t zero land.) From & the

t{a) function is inereasing. Thus all persons mumbered in excess of

a own land, the higher the o value of = person the greater the amount

of land ocwned by him.

t(a) I
|

l

l

[

i

i

|

i

0 [+ 1

Diagram 2
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We will suppose that a person either doesn't work.in the
production sector or works for one unit of time.ggj There are competitive
markets for both land and labour. Let =(> 0) denote the rental on
lapnd, Then og-person’s non—wage income is r&t(a)- Each person has a
reservation wage which mest as a minimum be offered if he is tb accept a
Job in the competitive labour market. For high o~types this reserva-
tion wage will be high because he receives a high rental income. (His
utility of leisure is high.) For low «-types, most especially the
landless, the reservation wage is low, though possibly not nil. We are
concerned with malnutrition, not starvaticn. In other words, we are
supposing that these are normal times that are being modelled. The
landless den't starve if they don't find jobs in the competitive labour
market. They beg, or at best do odd jobs cutside the economy under
review, which Keep them undernourished. But they don't diergij Thas the
reservation wage of even the landless is not necessarily nil. All we
assume is that it is less than the efficlency wage, i, in diagrams la or
1b, and in particular that at this reservation wage s person is
malnourished.

Denote by w(R} +he reservation wage function, vhere the
argument R denotes nonwage income. We are supposing here that the
F{-) funpction is exogeneously given {continuocus and nondecreasing),
though of course, nonwage income is endogeneous to the model. For a
given rental rate on land, r > O, w{rtla)T) is constant for all « in
the range 0 to « {since all these people are identical).

Thereafter, wirt{c)T) increases in « (see Dizgram 3)
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Flrt(e)T) |

-

| L —

#(rt{c)T) is the reservation wage of a-person at land rental rate r

Diagram 3

For our purpose a precise definition of malnutrition isn't
required, even for the model economy under study. But for concreteness
we are going to choose i as the cut-off consumption level Belew which
3, person will be said to be undernourished. i is then the poverty
line. Nothing of analytical conseguence depends on this choice. But
since the choice of i does have a rationale we may as well adopt it.
All we need, for our purpose, is the assumption that the reservation

wage of a landless person is one at which a person is underncurished.

3.2 Definition of an Equilibrium Qutcome

We return to the private-owmership, competitive economy with
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land distribution +{a). Production enterprises are profit maximizing
and each person aims to maximize his income given the oppertunities he
facesfgéf The aggregate production funetion, F(T,Ej, being constant-
returns~to-seale, the number of production emterprises isn’'t well
defined. Anyone can become an entrepreneur by exploiting the commonly
known production technology. There are no informational gaps in the
economy, and so each person is recognized by his label and thus by his
1andholdingfg§j We would then expect the competitive labour market to
sustain a wage schedule; that is, a wage rate per worker tYP¢‘§Zf Let
w(a) denote a wage schedule, the wage that g-person is offered in ﬁhe

market for a unit of his labour time¢g§j We may now state the following

Definition: A competitive equilibrium for the private ownership

economy is a land rental rate, ;, a set 6 of empleoyed persons, and a
wage schedule, wla) defined on E, such that (i) all agents find it in
their interests to abide by ;, & and wila), (ii) the supply of land
equals the demand for land at these factor prices, and (iii) there is no
excess demand for the labour time of any o-type at these factor prices,
(excess supply of the labour time of some types is, of course,

possible).

Observe that an equilibrium anncunces no wages for the unemployed
a=types. In other words, firms simply do not deal with those g~types
that they choose not to employ. No market opens for the labour time of
these types. In a conventional translation of this statement: there is

a going wage per "efficiency unit" of labour implicit in the equilibrium
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wage schedule, and unemployed types either cannot, or will not (if their
reservation wages are too high) supply the required.level of labour
pover, (see Proposition.l below).22/

This definition, while meeting one's intuitive ides of an
equilibrium cutcome under pure competiﬁion, isn' in o useable form. ;n
the following section we shall arrive at an equivalent statement which

is very useful.

3.3 Characteristics of Equilibria

Aggregate labour power, E, which enters into the production
of rice is the sum of the labour powers supplied by all who are
employed. It follows, therefore, that =t a competitive equilibrium the

wage per unit of labour power supplied by all whe find employment is the

same. Moreover, we should note that the wage per unit of labour power
suppiied by all who find employment being equal at an equilibrium, a
production enterprise is indifferent between zll the persons who are
employed.

We wish to develop the idea of a competitive eguilibrium in ocur
model economy. In order to keep the exposition simple we will
specialize and suppose that the consumption - ability curve is of the
form given ip Diagram 1b and is, barring I*, continuously differ—

entiable at all poiutsfégf Now defime w*(a,r) as:

(13 w*(a,r) = arg min wirv + rT6(a)) .

wor{rt{a)T)

Thus, w*(a,r} is that wage (per unit of labour time) which, at
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the land-rental rate r, minimizes the wage per uni? of labour power of
a-person, conditional on his being willing te work at this wage rate.il!
Since by hypothesis i exceeds the reservation wage of the landless,
w¥{a,r) = I for the landless. For one who owns a tiny asmount of land,
Frtle)T) < w*(a,r} < i, (see Diagram ha),

For one with considerable amount of land, w*{g,r} = G(rt(a)a).
finally, for one who owns a great dezl of land, w*{a,r) = Frt(a)T) > .
(See Diagram 4p) .32/

Next, define v(a,r} as:
(2) vla,r) = w*{a,r) Mlw*(e,r) + rTela)) .

Given r, vla,r) is therefore the minimum wage per unit of labour power
for ea-person, subject to the constraint that he is willing to work. In
diagram Sa a typical shape of <vl{a,r), based on diagrams %a and 4b, is
drawvn. vl(e,r) is "high" for the landless because they have no non-wage
income. (In fact, for such people vla,r) = /(I).) 16 i relatively
"low" for "smallish" landowners because they do have some non-wage
income and because their reservation wage is not too high. vle,r} is

"high" for the big land-owners because thelr reservation wages are very

llhigh"-
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w(rét(a))

w*{a,r) for an e—person with small landholding, such that
rTt{a) < I* (where I* is defined in diagram 1b). Note that

v {a,r) > w(rtla)T).

Diagram La
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/

/

Aw + vt (a))

L

t(a) -+ 0 wia,r)

w*{q,r) (= w{e,r)) for an a-person with large

landholdings. Here rTt{a) > I*.

Diagram 4b

- v e e —
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Diagram 5a

While a "typical" shape of v{a,r), as in diagram 5a, is used to
illustrate the arguments in the main body of the paper, it must be
pointed out our asswmptions do not, in general, generate this "U-shaped"
curve. Diagram 5b illustrates other possible configurations of the

v{z,r} function, which are perfectly consistent with the assumptions we

have madergéj

T —— - r——————t
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Diagram Sb

What is common to all v(a,r} functions are these features:

(a) vla,r) is constant for all landless a~types and falls
immediately thereafter. .

(p} wvla,r} continues to decrease in « as long as the
reservation wage is not binding in eguation (1}.

{¢) Once the reservation wage binds for some a-type, it

continues to do so for all g~types with more 1and.§£!
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{d) vwl{e,r) "finally" rises as the effect of the increasing
reservation wage ultimately outweighs thé (diminishing}
increments to labour power associated with greater laﬁd—
ownership.

Having said this, though, we shall continue to use the simpler
diagram 3a for the purpose of exposition. The interested reader is
referred to the Appendix for the more rigorous arguments.

We can now begin to characterize a competitive equilibrium for the
peasant economy under review., We have already noted that in equilibrium
the wage per unit of lsbour power must be the same for all who are
employed. Denote this by ;. As earlier, let ; dencte the
equilibrium land rental rate. Since production enterprises are
competitive, ; mist, in equilibrium equal the marginal product of land
and ; must equal the marginal product of sggregate labour-power. We
may conclude at once from the latter equality ﬁhat market demand for the
labour time of any e-person for whom u(u,;) exceeds ; must be
nil. But what of an w-person whose v(a,;) is less than v? Bvery
enterprise wants his service: he iz not ill-fed and is willing to
work! Speaking metapborically, his wage is bdid up by competition to the
point where the wage that he iz paid per unit of labour povwer he offers
equals ;- Demand for his labour time is thus positive. Since the wage
he is paid exceeds his reservation wage, he supplies his unit of labour
time which, in equilibrium, is what is demandea. Finally, what of an
a-person whose v(a,;) equals vz Enterprises are indifferent between

employing such a worker and not employing him. He iz, of course,
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willing %o supply his unit of labour time: with eagerness if the wage
he receives in equilibrium exceeds his reservation wage,‘and as a matter
of indifference if it equals it.

We may as well formalize ;ll this. Let D(a} be the market
demand for the labour time of an g-person. Labour time supply by him is
of course zerc if the wage he can command is less than his reservation

wage, and is unity if it exceeds i%. Ve have therefore proved

Proposition L: A rental rate r, s subset G of [0,1], and &

function wla) on a, sustain a competitive equilibrium if (and only if)

there is a v > 0 such that:

(i} for all a-persons such that v > vwa,r), we have

Dla) = 13

(1i) for all g-persons for whom vla,r) > v, we have

Dla} = 03

(ii1) D{a) is either zero or unity for all e-persons for whom

v

1l

vla,r);

(iv) G = {dDla) =1} ond wla}/alule) + rt{a)T) = v, with
wla) » vo{a,r), for sll « with Dla) = 1. 33/

{v) v = 3F{E,T)/9E where E is the aggregate labour-pover of

all who are employed; (i.e., E = [ Alw(e} + rTtlaldulal,
G

(vi) r = sF(E,T)/37T.

e T e g RN
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These six conditions are worth reinterpretingf Note first that
; is the equiliﬁrium wage per unit of labour power. An a-~person for
whom wla,r} < w will obviously wish to supply his unit of labour time,
since the equilibrium wage he receives exceeds his reservation wage.
(One may verify this by using Diagrams lYa and Mb). Condition (i) says
that demand egquals supply fo{ such a person’s labour time.. Now consider
an a-person for whom v(a,;) > ;. He is too expensive for an
enterprise to hire. Consequently, (ii) says that there is no demand for
such‘a person's labour. Why doesn't such a person try to undercut the
market? He can’t, and the reason he can't can be readily seen if one
recalls how wvl(a,r) wes defined, (cee equation {2)}. No production
enterpriﬁe will employ him. Indeed, he cannot afford to be "self
employed™ in this sector. Condition {iii) says that for an a-person
for whom v(u,;) = ;, demand is either nil or unity. (iv) identifies
the equilibrium set and wages for each a-type in this set, and (v) and
{vi} say that the prices of the two factors of production, labour power
and land, egual their respective marginal products. Since the
production function is constant-returns-to-scale, preduction enterprises
earn no profits after factor payments have been made. Finally, it is
clear that aggregate demand and supply of rice are equal.

We have defined an eguilibrium ocutcome under pure competition in
ocur peasant economy and Proposition 1 provides a characterization. But

does an equilibrium exist? This is answered in the affirmative in
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Proposition 2: Under the conditions postulated, there exists a

conpetitive equilibrium.

Proof: See Appendix. Q.E.D.,

In what follows we will characterize the equilibria diagramati-
cally. Teo do this we merely superimpose the horizontal curve » = ;
onto Diagram Sa. There are Egggg_§ifferent types of equilibria, or
regimes, depending on the size of &, the parameter we vary in the next
threé sub-sections. We first summarize the three regimes in the form of

Proposition 3 and then describe them successively in Sections 3.L-3.6.

Proposition 3: A competitive equilibrium is in one of three

possible regimes, depending cn the total size of land, & and the

distribvution of land. Given the latter:

(1} If T is sufficiently small v < I/A(I), and the economy is

characterized by malnourishment and unemployment among all the landless

and some of the near-landless. (Diagram 6a).

(2} If T is neither too small nor too large, v = Ifk(i), and

the economy is characterized by malnourishment and involuntary

unemployment among a fraction of the landless. (Diagram 6b).

{3} I T is sufficiently large, ; > i/l(i) and_the economy is

characterized by full employment and an absence of malnourishment.

(Diagram 6c).

A formal proof is omitted, but see Sections 3.h-3.6,
The regimes of Proposition 3 will be discussed in more detail

below. TFirst, we establish an important property of the equilibrium
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wage schedule, on the equilibrium set.

Proposition b4: Pick a;, oy dn G with t(uli < t(ne)- Then

wlay) < wlap)

The proof of this rests on the simple cbservation that wage cost.
per efficiency unit equates itself across all employed o-persons. It

is quite intuitive, so we present the argument in the main body of the

paper.

Procf: Note that for all o« G, by Propesition 1,

(3) )
Awla) + rt{a)T)

Defining If{a) = wla) + zt{a)T, we find, or using strict concavity

of A and by noting that r{I{a)) > 0 f£or an emploved person that:
) wlay) = wlay) = v[a(Iley)) ~ AlXlay))]
> W[T(ay) - Tla ) A" (Ilay)) -
A rearrangement of {4} yields
(5)  [uley) = wla)]2 = Wt (Ilep))] = Toa' (Tay))[tley) - tla)]r

Now observe that by the first order condition to the solution of

the problem in (1), and the fact that ;(32) > v*(qz,;),

(8) AMIlay)) > wlagh' (Tay)) -

e ——
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It is possible to check from characteristics (b) and (¢) of the

v(-,~) function, mentioned above, that if o @ G &nd

2
tlay) > t(al), then either the reservation wage for o, is strictly
binding in the solution to (1), or Cr(aa) > w*(a2,§). In either case,
{6) holds with strict inequality. Using this information and equation
(3}, it follows that [1 - ;x'(i(uz))] >0 in equation (5). Observing
that the right-hand side of (5) is positive, the desired result follows.
Q.E.D.

A strong implication of this result is that competition, in some
sense, widens the initial disparities in asset ownership by offering
higher (employed) asset-owners a higher wage income. Contrast this with
the results of Bliss and Stern [19T8al, discussed earlier. There, a
monopsonist landlord narrows initial asset disparities in his quest to
equalize marginal lebour power across all labour types. Competition, by
placing productive asset~holders at a premium in the job market, has
exactly %the opposite effect.

One more result before we turn to a more detailed analysis of the
various regimes, and this concerns the Parecto-efficiency of our
competitive equilibrium. The limitations of Pareto-efficiency in
evaluating distributicn-sensitive situations is well-known; we

underscore the poverty of the Pareto-criterion in

Proposition h: Under the conditions postulated, a compebitive

equilibrium is Pareto efficient.

Proof: See Appendix. Q.E.D.
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It is worth noting, perhaps, that the result in Proposition b is
not a standard ome (as summarized in the so-called "first fundamental
theorem” of welfare economics). This is because our equilibrium
corresponds to a conventional (infinite dimensional) Walrasian equilid-
rium only in some circumstances {the technicalities we relegate to a
footnote)ééf. The zppendix, in addition, provides an examéle of &
competitive equilibrium which is not Pareto-efficlent, when our
postulate of diminishing marginal product of labour is amended to allow
for possibly constant marginal product in certain regions of the
production function. Such an example is, if anything, & further example
of competitive market failure in the economies that we are describing.
But, in general, under our assumptions, inmvoluntary unemployment and
malnourishment coexist with Pareto-efficiency.

3.4 Malnourishwent and Unemployment among the Landless and Near-
landless {Regime 1)

-

Diagram Sa depicts a typical egquilibrium under regime 1. (T
is small apd o from the first part of Proposition 3, v < i/l(i)}.. From
condition (i) of Propoesition 1, one notes that all a-persons between
oy and w, are employed in the productioﬁ of rice. Typically, the
borderline &, ~person will be one for whom the market wage ;(al) will
exceed his reservation wage FHro(a)). We will assume this in the
expositionrélj From condition {ii) of Proposition 1, we observe that ali
a=types below oy and above o, are out of the market: the former

because their labour power is too expensive-—they are too poor, and

therefore malnourished—-—, the latter because their reservation vages are
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too ﬁigh-—tbey are too rich.

It should also Be noted that in this regime, all the landless are
malncurished and not worth employing by the market. Moreover, it can 5&
verified that (if, as we are aséuming in this essay, malnourishment
incomes are defined to be those below the efficiency wage), all the
unemployed to the left of cl are malnourished, too - their rental
income is too meagre. And finally, some of the employed are also
malnourished, which is verifisble by noting that employed persons “elose
to" .“1 earn less than the efficiency wage.

To be sure, there are no job queues in the labour market;
nevertheless, there is imvoluntary unemployment in the extended sense
of the term defined in Section 1. To see this note first that
Hay) > Wrtle)D).  This fmplies that wla) > #(rt(a)D) for all «
in a neighbourhecod to the right of oy Such people are employed. They
are therefore gistinctly better off than g-persons in a reighbourhood to

the left of a« , who are unemployed and who therefore suffexr their

10
reservation wage. This means that the equilibrium income schedule is
discontinuous at aps and this is what is meant by involuntary
unemployment in a market economy with heterogeneous labour-types. Such
a discontimuity is at odds with the Arrow-Debreu theory with convex
structures.

Finally, observe that a-types above a, are voluntarily
unemployed. Call them the pure rentiers, or the landed gentry. They

are czpable of supplying labour at the "cost-efficiency™ ratic ({v)

called for by the market, but choose not tc because thelr reservation
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Land poor economy. Inecidence of unemployment and malmitrition

Diagram 6a

wages are too high. They are to be contrasted with the unemployed below
@ys who are incapable of supplying labour at the market cost-efficiency
ratic, because of their general state of malnourishment.

3.5 Malnourishment and Involuntary Unemployment among the
Landless {Regime 2)

Consider now an intermediate range of values of T. Within
this range the relevant curves are as drawn in Diagram 6b. By

Propesition 3, part 2, ; = I/a{I). Tt isp't a fluke case: it pertains
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Moderate endowment of land. Incidence of

malnourishment and involuntary unemployment.

Diagram 6b

to a range of moderate values for T. From Proposition 1, part (i) we
note immediately that all a-people between g« and «, are employed,
and from part (ii} that all above w, are out of the labour market
because thelr reservetion wage is too high. The economy eguilibrates
via the "indifference" condition (iii) of Proposition 1. A fraction of

the landless, ul/_g_L_, is unemployed, the remaining fraction, 1 - “1/2’ is
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employed., The size of the fraction depends on T. There is involuntary
unemployment among the landless: the unemployed suffer their
reservation wage, and this is below the efficiency~wage, i, which is
what the landless-employed earn. These malnourished unemployed are
knocking at the farm entrances for work, but they aren't hired: no
production enterprise will hire them, even at a lower wage. (Indeed,
they can't afford to be self-employed in this sector.) Their identical
vrethren, however, are being hired, and they are better off. This is
entirely at odds with a Walrasian equilibrium.

Finally, we observe that, by our definition of malnourishment
incomes as being those below i, the group of unemployed and
melnourished coincide under this regime. This is %o be contrasted with

Regime 1.

3.6 The Full Employment Equilibrium (Regime 3)

Diagrem 6c presents the third and final regime, pertinent for
large values of M. Here, v > I/2(1). From part (i) of Proposition 1 we
conclude that all persons from zere to a, are employed. From (ii) we
note that those above oy aren't employed, But, as before, they aren't
involuntarily unemployed: they are the landed gentry. Thus this regine
is characterized by full-employment, and no one is undernourished. This

corresponds to a standard Walrasian equilibrium

3.7 Growth as a Means of Reducing Malnourishment and Unemployment

It is @ifficult to resist extending the conclusions of the

timeless structure and introducing time. So we won't try. One can

e s T —
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Land rich economy. Full-employment and no incidence

of absolute poverty.

Diagram 6c

imagine an economy with a small @ and a given distribution of land,
tle). An equilibrium is characterized by Diagram 6a. TIf the propertied
class, which is well-to-do at the equilibrium, accumulate in land
improvement——that is, in capital that improves the productivity of land--
T will increase. Aséuming that land distribution, t{e), remains
approximately the same, it would follow that with T increasing more

and more, the economy will after some time enter the regime depicted by
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Diagram &b, and eventually the final regime of Diagram 6c. It is only
in the final regime that no one is undernourished. We take it that thig
is what "trickle-down" amounts thggj

3.8 Inmeguality of Land Ownership as a Cause of Malnutrition,
Unemployment , and Low Qubtput

Growth, seen as a means of removing poverty and unemployment,
has long dominated the development literature. We want now to argue
that in certaln circumstances it is the inequality in the distribution
of assets which is the cause of poverty and malmutrition and thus in
turn involuntary unemployment. To analyze this, we will hold the
aggreéate quantity of land fixed, and change the land distribution.

A variety of different redistribution schemes can be studied. For
ease of exposition, we will first look at a simple, though important
cagse: that of land transfers from the landed gentry o those who are
involuntarily unemployed. Such redistributions need net (and, in
general, will not) lead to full equalization of asset holdings. To

distinguish them from full land redistributions {to perfect equality)

which we shall discuss below, call them partisl land reforms.

Below, in Diagram 7, a partial land reform, where land is
transferred t0 some of the unemployed as well those "on the margin" of
being unemployed, is depicted¢§2! The diagram displays the changes
evaluated at the original equilibrium (;,;). People between
a, =nd & galn land; for them, the u(-,;) function shifts downward,

as they are now able 1o supply labour at a lower cost-to-labour-power

ratio. The losers, between e, and g., also experience a downward

d

T e —————r—
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shift in v{-,;), but for entirely different reasons--their reservation
wages have been lowered.

0f course, a new eguilibrium will now be established, one with
a different wage schedule and rental rate. Can the twoe be compared?

partial answer is given in

v(u,;)

R e
e = e — e

R Jy o oo - o e o

[ .
o
f
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o
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A partial land reform: a-types between o and o,

gain land, and rentiers between e, and q, ilose land.

d

Diagram T
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Proposition 5: Suppose that for each parametric specification,

the competitive equilibrium is unique,EQJ Then a pértial land reform of

the kind Just described necessarily leads to at least as much ocutput in

the economy (strictly wore, if -vla,r) is of the form in Diagram T&ij)

Proof: See Appendix. . Q.E.D.

The result implies that there is no necessary conflict between
equality and output in a resource~poor economy. Redistributions have
three effects. First, the unemployed become more productive, as their
extent of malncurishment decreases. Second, the already employed are
more productive to the extent that they, too, receive land. Finally, by
taking land away from the landed gentry, their reservation wages are
lowered,. and if this effect is strong enough, this could induce them to
forsake their state of voluntary unemployment and enter the labour
market. For all these reasens, the number of employed efficiency units
in the economy rises, pushing it to a higher-output equilibrium.

Note, however, that Proposition 5 is silent on a description of
how the get of employed persons changes. Do previously unemployed
persons necessarily find employment? Does the number of inveluntarily
unemployed fall?

Unfortunately, the answer to this question can go either way.
There is a natural tendency for employment to rise, because of the
Teatures mentioned above, However——and this is characteristic of all
partial (as opposed to full) land reforms-—there is a "displacement

effect” at work, whereby newly productive workers are capable of
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displacing previously employed, less productive workers in the labour
market.

An example of this is given in Diagrams Ba-c., The economy is in
Regime 2. Now suppose that a partial reform transfers land from pure
rentiers to a fraction of the landless unemployedfﬂgf (Diagram 8a) What
happens? Well, it is impossible for all the previously employed
iandless workers to remain employed. If the new equilibrium continues
to exhibit the same (;,;}, &s it well might (Diagram 8bv), it will be
associated with the same output. But now the new landowners will

displace some previously employed landless workers, and in faect will

displace a number larger than the number of new employees, since the new

workers are more productive, asnd the economy-wide aggregate of
efficiency units is constant, In the case where ; falls, as the
result of more efficiency units in the system, output will rise, but all
the previous landless workers will be laid off (Diagram 8e¢).

This displacement effect cannot exist im the case of full land
reform, our final object of analysis. To discuss this, we will assume
that the economy is productive enough to feed everyone adequately, in
principle. We assume this so as to explicitly highlight the detrimental
effects of an unequal land distribution. To explain the argument, some
additional machinery needs to be set up. First, in order to give
precision to the intuitive idea that there is enough (in principle) %o
go around, suppose that there is a planner, who is capable of mgking
everyone work on the land, is capable of collecting the rice ocutput and

dividing it equally among all. If I denotes the consumption level of
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employed workers are displaced, and a few landed ones besides.

Diagram 8e

each persen under such a scheme, a(I) is the labour-powver of the
representative person, and aggregate output is F(T,2(I)). (Recall thet
by normalization, N = 1). For such a solution to be viable, there must

be 2 soluticn {in I) to the eguation
{7 I = F(T,(1))

It is easy to see that if there iz a solution to (7), in general

there are tuo.Eéj Concentrate on the larger of the two solutions; call it

B T —
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I{T), and let T, be the smallest value of T such that I(T) = I.
Thus at Tl’ we bave a formalization of the idea that the econony is
productive enough {just 'about) to feed zll adequately (i.e., at the
level of the poverty line I).

To set the stage, we first state

Proposition 6: Let (T,I(T)) be an egual division solution.

Then, if reservation wages are low enough,kﬁj thiz is achievable as a

competitive eguilibrium under full eguality of land distribution.

Proof: GSee Appendix. Q.E.D.

To complete cur analysis of full land redistributions, we will

-~

show that for each size of land in some range above T there are

l!
unequal distributicos of that land that create involuntary unemployment
and malnourishment (of the kind in either Regimes 1 or 2), even though
full redistributions are associated with full employment and no

malnourishment .

Propesition T: There exists an interval [Tl’TE) such that if

T 1is in this interval, full redistributions yield competitive

equilibria with full employment, and no malnourishment. Moreover for

each such T, there are unecgual distributions which give rise to

involuntary unemployment and malnourishment.

Proof: $See Appendix. The Appendix also contains an explicit
example which illustrates some of the general results of this

Proposition. Q.E.D.
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In other words, we have identified a class of cases, namely, =
range of moderate land endowments, where inequality of asset ownership
can be pinpointed as the basic cause of imvoluntary unemployment and
malnourishment. The implications for poorly or moderately endowed less
developed countries are obviocus.

With & large landless population the competitive market mechanism
simply can't “afford" to employ all: the landless are too expensive,
and they are too expensive because they are hungry. But it is the land
distribution in conjunction with the competitive market mechanism which
is at fault, not the intrinsic productive capacity of the economy. In
such circumstances judicious land reforms, or consumption transfers, can
increase output and reduce unemployment and the incidence of poverty.
Indeed, if land were equally distributed the market mechanism would
sustain this economy in regime 3 {Diagram 6c) iﬁ which underncurishment
is a thing of the past.

Finally, note that it is perfectly possible that unequal
distribution of "adequate” aggregate land {in the sense of Proposition
T) sets us in a position represented, say, by Regime 2 unemployment.

And in this case, as we have observed, partial land reforms may well
have perverse effects on employment. A% the same time, full land
redistributions lead to full employment. This observation suggests that
in some cases partial reform movements may not serve the desired purpose
as well as a more aggressive, total, redistribdutive policy.

Our last result deals with "rich" economies, for the sake of

completeness. Proposition 8, below, states that for all land endowments

s - - . b 1 e 2 o
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greater thas or equal to T, (see the statement of Proposition 7)),
inegquality in asset holdings cannot lead o malnourishment and
involuntary unemployment, through the mechanism highlighted in this

paper.l‘_sf

Proposition 8: For all T » TE’ there is po land distribution

which invelves involuntary unemployment or malnutrition.

Proof: See Appendix. Q.E.D.

Two remarks. First, observe that we have an exact characteriza
tion of the "borderline" aggregate endowment (a comparision of
Propositions T and B will reveal that there are no "fuzzy zonmes" in
between). 52 can be explicitly defined in terms of the parameters of
the system. (See Appendix, proof of Proposition 7).

Our second and final remark deals with the fact that an economy
comes into a conventional Arrow-Debreu equilibrium only if is resource—

rich. We comment further on this point in the concluding section of the

paper.

k, Commentary

In this essay we have argued (Section 3.8) that even if an
economy is in primciple productive erough to employ all and to feed all
adequately, pure competition can't be relied upon to do so, and the
problem is accentuated if the distribution of land is very unequal.
Market forces under such conditions inflict poverty, malnourishment and

thus unemployment on a fraction of its population even when they are
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unhampered by restrictive practices or incoﬁplete and asymmetric infor-
mation. The reason is that because a large fraction of the population
is landless the market can't "a;ford" to employ all. Landless persons
are too costly for the market to bear in their entirety. While it is
true that if accumulation—e.g., via an improvement in land--proceeds,
unemployrent, and thus maloutrition, will be eradicated in the model
economy in time. However, it may be a long while coming. For the
jmmediate future the "quantity” of land can't be sltered much. But the
extreme inequality in food consumption which the market inflicts can be
countered. For economies not generously endowed with physical assets
the competitive market mechanism must be Judged an unmitigated
disaster. The policy implications in the model economy are clear
encugh.

At the mathematical level it is easy to see vhy, despite pure
competition, there is inveluntary unemployment when the number of
landless people is large. It is because of the inherent increasing-—
returns~to-scale in the consumption~ability relation of a person at low
consumption levels (diagrams la and lb)ekéf It is because of this that
the theory outlined here is so different from the Arrow-Debreu theory of
perfect competiticn with convex structures. We have argued that given
the land distribution function tla), it is only when the total quantity
of land is large (when % is large) that pure competition in the
econcmy in gquestion nérges with the standard Arrow-Debreu theory. (See
Sections 3.4=3.6). Or to put it ancther way, if there is sufficient

1and to feed all but it isn’t a land rich country then pure competition
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in our mwodel economy merges with the standard Arrow-Debreu equilibrium
only if land disfribution is sufficiently egual, (Seﬁtion 3.8).
However, we have also shown that if the aggpregate gquantity of land is
very large land distribution doesn't matter as regards employment and
maloutrition: an equilibrium is & conventional Arrow-Debreu one. (See
Proposition 8 and the example in the Appendix). We take this to mean
that the conventional Arrow-Debreu theory pertains only to an economy
vhich is asset-rie¢h. This is not to say that an Arrow-Debreu
equilibrium has much to commend it from the point of view of the
distribution of welfares. There is, however, nothing new in this point
and it isn't the one we want to make here. The point we are making here
is that the Arrow=Debreu theofy can't sustein involuntary unemployment.&l/
Furthermore, the Arrow-Debreu theory doesn't have a vocabulary for
malnutrition. Moreover, we have argued (Section 1), that the Lewis
theory too has, for the overvhelming part, avoided the issue of
malnutrition. And it is the relationship between inequality,
maloutrition and unemployment in & market economy that bas been the
focus of analysis of this essay.

"Critics of the market", writes Professor Bauer, "often

dispute the reality and significance of the freedoms and

choices protected by decentralized decisions, on the ground

that such choices are of little value to many people,

notably the poor ... . It is a eriticism which is radically

misconceived. The ability to use their resources to their

own best advantage, in particular to choose their employment

freely and to have different employers competing for their

services, 1s especially important to the poor ..." (Bauer
[198L], p. 26.)

o . S gt +
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Just so. But it is the jinability of the market to offer these
choices to the poor that has been the source of the criticism in this

essay.
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Appendix

1. Proof of Proposition 2: Define E(r), for each r > Q, by
(8) r 7 Fy(T,E(x))

By our assumptions on F, E(r} dis well defined and unique for
each r, with E(x) + 0 as r +» 0, and E{r) + = as r + =
Fow we construct a gorrespondence E(r) in the following way.

First, define for each r > 0, ¥(r) by
{9) v(r) = Fg(T,B(r))

Again, v(r) is uniquely defined, with v(r) + ® as r + 0,
and vir) + 0 a&s 1 + @,
Let B{r) = {a/v*(a,r) < v(r)}, and G(x)} = {e/v*{a,r) < v(r)},

(note that G(rj is not, in generzl, the closure of B(r)}, and
(10) 6(r) = {6 € [0,1]/G is closed and B(r) € G C&{r)} .

If 6(r) # @, then for each e € G{r), it is possible to define

w{a,r) uniquely by the pair of conditions

(11) wlo,r ) /alsrle,r) + re{a)T) = iz}

ELl]

and w{a,r) » wt(a,r)

Note that w{w,r) is comtinuous in <« and r.

Finally, define E{r) as follows:
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(12) Elr)

[EER,/E = [Alwle,r) + rila)D)ax(e),6 € 6(r)}
G

ir Gi{r) + ¢

>

={o} , if o(x) = ¢

Lemma 1: For each r > 0, E(r) is an interval (possibly

singleton).

Proof: It suffices to consider r > 0 with G{r) # ¢. Define

Mz [ alelo,r) + rofe)Panle) and N = | AMuwle,r) + re{e)Taule).
B(r) G(r)

Let H{r) = G(r)\B(r},r and for x € [0,1l, define

(13} F{x} = [ Alwle,r) + rt(u)i)x

[0.x] a0 ¥

where Xg(y) iz the indicator function of H{r}. Observe that

min F(x} = M, and max F{x) = N, and that F(x) is continuous.

Tgerefore F(x) att:ins all intermediate values between M and ¥W.
Observe, now, that since B{r} is an open set and (-} i=

Lebesgue measure, we have

(k) M= [ Alwle,z) + rtl{a)T)dula)
B(r)

where B({r) iz the closure of B(r).

So using (13} and {14}, F(x} is expressible as

(15) Flx) = J Awla,r) + rt{eiT)an(e)
{H{r)N[0,x] WB(r)

Note that {H(z) N {0,x]} V Bir) € 6(r). Also, since min E{r)

M,

max E{r) =N (for fixed r) by continuity of X{-), w{-,r) anda t{+),
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it is proved that E(r) must be the interval [M,N]. Q.E.D.

Lemma 2: Let {r"} be a positive sequence with 1lim M =ro> 0,
n
and suppose = € E(+?), with lim E' = E, Then E € E{r).
n

Proof: First, if E" > 0 for only finitely many n, there is

¥ such that n > ¥ iImplies

v*{c,rn} > w(x®) for all o€ [0,1]
Passing to the limit and wsing continuity,

vi{a,r) » vir) for all « & {0,1]
which implies that 0 € E{r).

So, without loss of generality, assume >0 for all n. Then

there is <«6°>, G° & G(r®) for all n, such that

(16) hoc

I awla,r®) + 4 (a)T)dula)
ot

f

] Awla,r™) + z-nt(c)é}x pdule)
{0,1] G

Observe, now, that Yy the contimuity of v(a,r}, G{r) is actualiy
an at most countable collection of closed intervals (some possibly
singleton). So it is easy to pick G" € G{r®) with this property,
i.e., we pick G? to be an at most countable collection of nonsingleton

Dy
closed intervals. There is a subsequence nx sSuch that 1im ¢ =6
k
in the Hausdorff metric (see, e.g. Hildenbrand [1$7h], and it is eesy to

verify that {a} © € 6{r), and {b) & is an at most countable

A T s Al v
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collection of closed intervals (some possibly singleton). It can then

be checked that because of the choice of GU as unions of nondegenerate

closed intervals, X o (a) » xG(a) for o a.e. in [0,1].
i
G
Define, for o € 10,1]

Fla) = l(w(u,rnk) + rnkt(u)%)x o {a}

k
G

Then, cbserving that A(+), w{a,*) are continuous, and invoking

the previous argument,

i QF(G) + gqla) for e m.e. in  [0.1]
where
(28) gla) = A(w(a,x) + re(a)Tixg(a)

Since qk(a} < Q{a) for each a, where

(19) Qla) = A{max v(u,rn) + (max rn)tfa)%) , and
n

] aledan(a) <=
it follows from (16)-{18) and ILebesgue's dominated convergence theorem

that E € E(r). Q.E.D.

Return, now, to the proof of Proposition 1. Note that as r + 0,

v(r) + =, and for all sufficiently small r, we thus have

(20) v#la,r) < v*(e,0) < v(z) , «€ [0,1] .
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Using (20), for &11 r sufficiently swall, min E(r) is bounded away
from zero, so that near 0, minE{r} > E(r) [recall that E(r) + 0 as
r + 0l. Because A(*) is bounded, so is max E(r) for all r. So,
for large r, max E(r) < E{r), since E{r) +» as r + =,

Finally, combine this argument with the structure of the (r)
curve as described in DLemmas 1 and 2. It iz easy to verify that there

is r and E € E(r) such that
(21) E=Elr) .

Since r > 0, E{r) > 0, we have E > 0, so G(r) # ¢. Pick

¢ e G(;) such that

(22) E = [Awla,r) + re{a)Danle)
G

and define
(23) _ w(a) = wla,r) for all a @G

The triplet (r,G,w(a)) is now easily seen to be a competitive

equilibrium, by Proposition 1. Q.E.D.

2. Proof of Proposition Y4: An equilibrium {r,G,w{a)}} generates a

"atility" schedule for all « € [0,1], given by

{2k} U(e) = 1(a) = R(a) + wla) , if « €0
z Rla} + F(R(a)) if « €6
vhere 1;(3) = ;1;(«)"1“ .
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Suppose (Q,é,;(a)) is not Pareto-efficient. Then there is a set
A S f0,1] with wu(A) = 1, and a feasible allocation {U(a))} such that
Ula) » U{e) on A and aset BCA, with u(B) >0, and with U(a) > 0{a)
on  B. .

Let ¢ ={c€ G NA/ o doesn't work under {Ula)}}. Let
D= {a€ 2\G/e works under Uladt}, ang 2 = [a € g N AfA(TI(a)} > k{f{c})},
where {I(a)} denctes the income allocation under {U(a)}. It is easy

to see that C UDUE = A,

Case I: C = ¢.

In this case, it's clear that under the new allocation, the number
of efficiency units E strictly exceeds ﬁ.

Now pick « € E. Then MIfe)) » 0, and I(s) » I(e). By

construction of v*(a,;), ;(a), ve have
(25) A(I(e)) > wle)r*{I(a))

- The additicnal contribution of & to total output does not exceed
FE(%,E)w(i(u))(z(a) - 1{a)) {since E > E), but bty (25) and the

equilibrium condition

(26) Fo(T,E) = wla)/A{I(e))

for all o &€ é, this cannot exceed I(x) - i(a), the increase in his
consumption. In faet, if Ula} > Ula), so that If{e) - I{a) > 0, the
increase in consumption strictly exceeds his additional contribution to

output.

-7
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Next, pick @ €D. Then A(I{a)) =0 and so I{a) = R{a). Note

that by the unemployability of these e¢'s in eguilibrium (Proposition 1),

(21} FE(%,E) < Vfl(; + %(a}) for all w > ;(i(u))

Again, since U{a) > U{a), and a € D, I{e) - I(e) > #(R(e)), and
so (27) applies with w = I{ec) - E(c). Hence the increase in output due

4o such an a is less than or equal to the L.H.S. of

F(T,E(R(a} + Ia) - I(a)

(28)  PUTEN(I(a)) = [1(a) = I(e)] < I(e) - (o)

1(e) - (a)
where the R.H.S. of (28) represents the increase in his consumption.
Moreover, if w(D} > 0, it follows from the strict concavity of F in
E, that the increase in iotal output as a result of all this iIs strietly
less than the increase in the total consumption of all « € D. Observe
thet to obtain this strict inequality, an argument of the kind used for
a €E will not work).

Now, given u(B) > 0 and € = &, it follows that either wu(D} > 0
or u{B ME) > 0. In either case, the total increase in output mst
fall short of the total increase in consumption, contradicting the

feasibility of Ula).

Case II: C # o,
Here, we first prove that E > E. Suppose not, so that £ < E,
Pick ¢ € C. His removal from work caused an output loss of at least

l(i(a)}FE(é,ﬁ) fty E ¢ £ end concavity of F). Since Ula) > ﬁ(a),
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(29} Rla) + w{(R(a)) » E(rx) = ﬁ(u) + ;r(u) .

vhere R(a) is (non work) income given to & wnder {U(a)};

This isplies R{a) > R(e). For if R(a) < R(a), ¥(R(a)) <
E(ﬁ(u)) < :v(tz}, contradicting {29) (here we have used the fact that
F(-} is nondecreasing). This means that the extra output freed by a
as a result of not working is less than or equal to ;'(a), and given
(26) this means that no "net” output is added to the economy as a result
of removing o from work.

So the "residual™ output available to 2ll e € A\C does not
exceed the earlier "residual” equilibrium output (and it is strictly
less, it u(B NC) > 0. Since 1(a) > E(a) for o & A\C {strictly
more for « €3 N (A\C)}), this is a contradiction to the feasibility of
{U{a)} (because either u(BN C} >0 or u{B N (A\C)} > 0). Therefore
E > E.

The remazinder of the argument runs as Tollows. We pick a subset
of D UE, and lower their levels of work-efficiency under the new
allocation, and their utilities, to that prevailing under the original
equilibrivm. Denote this fresh allocation bty primed variables (e.g.

E', R'(a), U'{e)). We will choose this subset F of DUE so that in
the latest allocation, E' = z (clearly such = subset exists). Note
that the reduction process may "absorb” extra output; we will prove that
this is not possible and that, if anything, net output will be released
by wembers of F as we lower their work efficiencies. Transfer such
output to members of C in any way we please.

If «€EFNOE, then A{I{a)) > 0. By an argument similar to that
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for « €EE in Case I, we can show that I(a) - I(e) [the necessary
reduction to bring such &'s back to the level G(u)} ié not less than
ihe reduction in total output as I{a) is lowered to i{n), and in fact
is strictly mwore if U{e) > U(a). If « € F ND, then use the argument
for ¢ €D in Case I to conclude, again, the same inequality, with
striet inequality applying if u(F ND NB) > Q.

After these adjustments, it is clear that we are left with an
allocation U'{a) which is Pareto-superior to ﬁ(u). {1+ u(F NRB) >0,
then net cutput is released to a~types in C, so U'{e} > Ula) on a set
of positive measure. Otherwise, outside F, U'(a) = U{e) > Ule) on a
set of positive measure, anyway). But this allocation has E' = E,
which contradicts our demonstration in the first part of case II, that
Pareto superior allocations with C # ¢ have to ex§ibit a higher mumber

of efficiency units than ﬁ. Q.E.D.

3. Possibility of Pareto—inefficiency if F is not strictly coneave:

Here, we sketch a brief example of how an equilibrium may fail to
achieve Pareto optimality. Diagram 9 displays one profit mximizing
cholice of E in an equilibrinm. . -

Think of such an equilibrium as a regime 2 equilibrium, with
involuntary unemployment among the landless. Then there is another
allocation, which creates, say, E* - ¥ new efficiency units by simply
putting some of the landless to work. Moreover, the extra output so
generated, F(E*) - F(E), exactly suffices to pey the new employed
landless at the efficiency wage, which exceeds the reservation wage. So

these people are better off and nobody is worse off, demonstirating the
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F{7,E)

FE) =~ — —

A I T

N
Bt s e et o
s ot = m mw - amn o ———

B

Bguilidxium v coincides with a linear stretch of F

(from 2 to b). E is & profit maximizing choice.

Dlagrem 9

Pareto-inefficiency of the equilibrium.

Three remarks: (i) this example illustrates how a "vlocking
coalition™ may arise from those iﬁ "compensated equilibrium” (see
footnote 35) (ii) the example depends crucially onm the faect that the
production function is concave, but not strietly so, and (1ii) the
Pareto-improvement is supportable, at least in this case, b} a
competitive equilibrium, toc (note that all values of E between &

and b are profit-maximizing for the employers).

4. Proof of Proposition 5: As in the proof of Proposition 2,
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construct a correspondence E'{r) corresponding to the new land
distribution (t'(a)) after a partial land reform. Deﬁo‘ce by primes
the other relevant variables (functions) corresponding to the new
equilibrium.

We rirst establish that min £'{r) > min E(r), =nd
max E'(r) > max E{r). To see this, note that u{B'{rNB(r)} > 0, sinc'e
none of the previously employed lose land, and because the gain in land
ancong some of involuntarily unemployed and "near involuntary unemployed"
pushes their v{e,r) to v'(a,r) and below v, This immediately
yieilds wmin E'(r) > min F(r). A similar argument establishes that
p(&t{(rN\G(z)) > 0, and hence that max E'(r)} > max E{r).

ir £ € E'(;}, then the old output-efficiency units configuration
continues to be the (unigue) equilibrium.

Otherwise,
(30) B(r) = £ < min £(z) ,

and since E'(r) is bounded as r > =, and satisfies the properties of
Lemmzs 1 and 2, and because E{r) + = as r + =, there is ;' > ; and

E' e E'(;') such that

(31) E' = E(z") .
Because E{+} is increasing, we have

(32) B> E

From E’, construct the new (unique) equiiibrium as in the proof
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of Proposition 2. This displays = higher output.

Finally, observe that if v(u,;) has no flats in.the Yegion of
the earlier equilibrium, G = B{r), and so ¢ CB'(r). But this proves
that {30} must hold, and therefore that the new equilibrium has strietly

higher output. Q.E.D.

5. Proof of Proposition 6: Let {T,I{T)) be an equal division

solution. Define v = F(T,A(I(D))), 7 = Fu(T,A(L(I))). Choose the
reservation wage function "low" enough so that, in particular,

F(rT) < A(I(T)))V, and define & = [0,1], with w(a) = w = MI(T))v for
all « € [0,1]. Recall that by the equal distribution postulate, tla) = 1
for all « € [0,1]. It is easy, nov, to vérify all the conditions of
Proposition 2, except conditicn (i), (iii), and (iv) which we show
explicitly.

We show that

-~

(33) v> min —
wi(zr) AT+ w)

and

(3%) ';' » arg  nmin w/A(;a + w)

wra(rT)
which, together with the other verifications, will complete the proof of
the propesition.
Note, first, that if w = G(ri) in (33), then we're done, since

(35) eV % ¢ ) I
AMI{T))  AlrT +w)  AleT + w{rT))

<
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(to verify [35), note that I(T) =T + % by {7) and Euler's theorem,
and w > W(r%) by assumpticn).
Finally, if the reservation wage constraint is not binding, the

solution w* to {33) is characterized by
(36) AMET + w*) = wAAT (2T + w¥)

Now observe that by our construction, I(%) is the larger of (at

most) two roots to (T}, and therefore

(27) FR(TA(I(T))) » Af(LT)) < 1

But, recalling the definition of ;, this means that
MI()) > w3 (2(T)
(38) or, AlrT + w) » wA' (2T + w)

So comparing (36) and (38), v » w*, which, together with the
definition of W, completes verification of (iv). Fimally, note that
w ~ W
{39) g = Y 3 opin AR
AlrT + w) vﬁr'{;’i) Alrt + w)

which verifies conditions (i) and (iii). Q.E.D.

6. Proof of Proposition T: Define TO a5 the minimum value of T

such that a solutiecn to (T) exists. It is easy to check that at this

minimm value,

(10) F(T_ AT )IAIE ) = 2
] o o

D i T T P A
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BY,(?) and Exler's Theorem,

F(T A(I(T M) = F,, T + F A{I(T N

]

(51) (T )
[a]

v

FA(T,))

[}

ATF NIt ) .
[+ [+]

From (1), it is easily seen that I{T ) < I, and noting that
o
I(i) is strictly increasing and unbounded in ﬁ, we have @1 well
defined and greater than To-

To proceed further, we establish that

(42) ¥(T) = FE(%,A(I&))}

is an increasing, unbounded, function in T, for all T > Tl.

Verifiecation of this is straightforward but tedious; we mention only

that it depends on {a) I{T) >I for T > T, and {b) the fact that

1,
equation {37} holds with strict inequality for all T 2 Tl‘

Using this, and noting that at Ty,

{43) (T ) <
TRt M

there exists Tz > Tl such that V(T )= I,
Finally, we will show that for Te [51,52), equal distributions

of 7 generate competitive eguilibria involving full employment and no

melnourishment, while there exist unegual distribuﬁions of T giving

rise to involuntary unemployment and malnourishment.
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The first part of the preceding statement follows directly from

Proposition 6, and the observation that I{T) » I for

establish the second part.

T > Tl. We

Pick any 1 e [51,62). To make things easy, we note that in the

equal-distribution egquilibrium,
(37) does}. In other words, if
(as in the proof of Proposition

equilibrium rental rate. It is

{39) nolds with strict inequality (since
one constructs the correspondence E{r)
2), E(r) is = singleton at ;, the

cbviocus that for small changes io r,

E(r) continues to be a singleton {since v(r) continues to strietly

exceed v(a,r)). Thus pick a small interval [ra,rb] around ;, where

E{r) is a singleton, and with the additional property that v(ra) < IfA(T).

This is possible because at equilibrium, v = v(r) < I/A(I).

Now define a function FE(r,s) on [ra,rb] % [O,GO] (where 8

is chosen suitadly small — see below) in the following way.

First, define t(e,8)

"slightly"” modified from

(these will be land distributions

the equal distribution) as follows:

(L) t{e,6} =0 , «€ [0,8]
=2£°‘_"3§)5 , «€ [5,28)
=—é—~§—~§§ , @€ [25,1]
(diagram 10 below summarizes (44))
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Diagram 10: A "t(e,8)" land distribution

Of course, we chose ¢, small enough so that t(x,§) is well-
defined for all § & [0,601. It can be checked that }t(a,s)da = 1,
Remembering that reservation wages were chosen low enoggh in the egual
distribution problem, we also take care to choose 60 small enough so
that reservation wages still do not impose a binding constraint, for all
r € [ra,rb].

Row, define E{r,8) as the correspondence analogous to E(r), for
the land distribution t(«,5).

Of course, E(r,0} = E(r). It is easily checked that if T
and 60 are chosen suitably, E(r,8) is a singleton, %oo, for each
= [O,GOE and r € [ra,rbl {this simplifies our argument, so we
emphasize it). So, with some abuse of notation, think of F(r,8) as

function on [ra,rb], for each $&.
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Finally, cbserve that, %y the construction of %(e,8), for each
r € {ra,z‘b], £(x,8) is comtinuous in &, at & = 0. To summarize, at

-~

r’
(b5) E{r,¢) = B(z)
{vhere E(r) is defined as in the proof of Proposition 2},

{(L6) r <r<r

and E(r,8) is continucus in &, at 8§ =0, for r € Ira,rb]- 8o for

§ elose to O, but positive, there is r(§) inm iz&,rb], 50 that
%) E(x(8),8) = B(r(5))

This is easily seen to generate an equilibrium, as we did in the
proof of Proposition 2. But because (8} > r s and v(raj < i/l(i), it
mst be true that v{r(s8)), the new equilibrium marginal product, is
alsc less than L.

By Propesition 1, condition (ii), it follows that the landless
(alr « € [0,8]) are unempioyed and malnourished in this equilibrium,
and some of the small landholders are also involuntarily unemployed and

mainourished. Q.E.D.

Te Proof of Proposition 8: Suppose not. Then for some T > T

2,
there exists a land distribution t(a) such that

(48) v<Imm .

{otherwise it is easy to check that mlnourishment and involuntary
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unemployment is impossidle).
By definition of §2 and the fact that wT) is incréasing in

T for T Tl (see proof of Proposition 7, equation (42}), we have
(kg) v(1) > I/A(1) » for T> T,

50 that, combining (48) and (k9) with the concavity of F in E, the
equilibrium under t{a) involves a larger number of efficiency urits
than that achievable under equal divisicn; i.e.

(50) J A(Ite))anla) > A(L(T))
[o,1] _

Now consider the following mximization problem:

{51) max J AIlaNanie)
1(e) [0,1]

subject to the feasibility constraint

(52) ] Tledaula) = F(T, [ (I(«))aule))
to,1] [0,1]

We prove that I{a) = I{T) for « m.e. in [0,1] is the unigue
solution. This will contradict (50} {since I(a} is a feasible
allocation), and establish the propositien.

When A{-) > 0, it is strictly concave. So, wherever the solution
to (51) involves A(I(a)} > 0 on = set of positive measure, I{a) must
be constant, say equal to i.

And whenever A{Ifa)) = 0, it must be that I{a) = 0, othervise

(51) is not solved. $o the solution to (51} is of the form: on a set
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A of u-measure a > 0, I(a) =1, and on [0,1]\A, a.e., I{e) = 0. We
prove that a = 1, and therefore T = I(T).

Suppose, on the contrary, that a < 1. Then I > 1(5). Now, by
(52}, we have
(53) aT - 1(1) = F(1,aa(T)) - F(T,A(I(1)))

< [aA(D) = MI(D) JF (T,A(1(D)))
< [ad(E) = AT(T)) /A1 (T(T))

since for 211 T » %2 {in fact > io), (37) nolds with strict

inequality. Rearranging (53),
(5%) AV 1dy <o (2D
AT{1(T)} AT(I(T)}

Now pick x such that A(x) > 0. Then it is easy to verify that
G{I) = (A(I)/2"(x)) = I is strictly decreasing in I for all I » x.
But given I > I(T),the fact that the L.H.S. of (54) is positive, and

a < 1, this contradicts {5k). Q.E.D.

8. An Example

Ve assume
(55} MI)= X0 if I>I>0
= 0 4f T <1
(56) tla} = 1/{1 -a) for a>a>0

= 0 for 0< a<a
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(57} w{R) =0 for all R >0
(s8) FED =2201® | pcac1 .

In words, {(55) says that the consumption-ability ¥elationship is a
step-function, (56) says that it is a two-class economy, (5T} says that
the reservation wage is ail for all persens, and (58) postulates a Cobb-
Douglas production function. (55} and (S56) violate the conditions
assumed in Section 3.1. (For example, both A{I) and +t{¢} have so
far been assumed to be continuous.) Clearly, though we can approximate
them by functions satisfying those conditions as closely as we like.

The example is thus a valid one to use for illustrating the theory. It
also indicates that assumptions of continuity, etc. are essentially
simplifying devices for the model.

Using {55)~(57} in equation (1} we find

-~

I for OD<ac<g

(59) w*(a,r)

max {0, T -x2/(1-g)} for 1> a>g .

Likewise, using (55)-{57) in equation {2) yields

(60) wla,r

It

IfA for 0< a< @
= max {0, I - rT/(1 - g)}/i for 1> a>a .

We will first vary T 50 as to illustrate Proeposition 3 and the
claims made in Sections 3.1-3.6. I% is in fact simplest to write down

the equilibrium conditicns for regime 2 {Section 3.5 and Diagram 6b)
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because v is anchored to I/A(1}. So, on using (55)~(60) in

Proposition 3 we note that the equilibdrium conditions in regime 2 are:

{61) E = a1 - al) , where 0 <o, <a<l

1

(62} Y

H

T - e - a)T

(63) o =exlely al)(a-l)é(l-a}
and
(6%) v=3im LMy

Equations (61)-(64) are Tour in number, and there are four

unknowns, E, T, v and e, %o solve for. Using (63) and (64) we note

that

{65) =1 - [aiaa(l-a)/illl(l-a)

%
Now, in regime 2 one mast have 0 < ay < & < L. Using this ir equation

{65) we conclude that eiven a, for the economy to be in regime 2 T

mist satisfy the inequalities:
(66) (1 - [TV 32) 7 ¢ [Tar2 O]

that is, if T is neither too large nor too small, (Section 3.5).
From (66) we conclude that the economy is in regime 3 if
T > [I/axall(l—a), ne matter what the distribution of land holdings

is. Simce e, =0 in regime 3 (Diagram 6c) competitive eguilibrium
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can be explicitly computed to be
(BT) E=3% ; = (1 -a)™® ; and v = ai(a-l)T(l_aJ > T/% .

From (66) we also conclude thét the economy is in regime 1

{Section 3.k and Diagram 6a), if T ¢ {1 - 3)[i/axa]1f(l“a).

The regime 1 equilibrium exhibits employment of all from a to l

-

as long as T is not too small. To caleulate this bound, assume first
thet the equilidrium set & = {a,1]; then

(68) E

Ri-g) , r=3 -0 -ar®

and v a[i(l - E)]amlil-a < E[i

And this is an equilibrium as long as v » vla,r) for all

a € {a,l1], or if

{69) (X1 - P2 5 (T . 2/(1 - @) /X

Substituting for ; and rearranging, one obtains
{70) T 5 al/(3-ed(y _ 4)(z/ame)2/{1-a)

Note that, since a < 1, the R.H.S. of {70) is smaller than the
L.H.S. of (66), whick iz the borderline for regime 1 equilibria.

If T doesn't satisfy {70}, then we're in regime 1 equilibria
where only a subset of la,1] is emploved. HNo generality is lost oy

choosing this subset to be of the form [ul,ll, where al > G

For such equilibriz, v = v(a,r); in other words, defining
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E=f-a) , r=x01-a)?0- a) T,
(V) :
< ijx

1l

and v l)Ja_lTl—a

a3l ~ «

as the equilibrium magnitudes, we solve for @y by noting that
- a=l2l-a _ (T _ “4 -

(723 alX(2 - o) P77 = T - e/ - aljix

Rearranging, & is the soclution to

(r13) &% - @) )* N+ [ - AT - a0 - ) s T

This describes the regimes.

Using (61) and (65), we note that in regime 2, aggregate
employment, and hence aggregate output, are independent of the
distribution of land holdings. This is rot so in regime 1. First
consider the regime 1 subcase where i satisfies (70).

Here a more equal land distribution {lowering of E) results in
greater equilibrivm employment and ocutput.

Next, consider the subcase of regime 1 where T is too smzll Lo
satisfy (70). In this case, land reforms (lowering of @) has the
pecverse effect of loverinmg output and employment! This cam be checked

by verifying that a, has %o increase in (73) in response to a decrease

in g. The intuition is that already employed workers become less
productive, contracting output. After all, the landless {vho now gain
some land) are out of the picture to begin with. Observe this does not
contradiet Proposition 5, which deals with land transfers from pure
rentiers to the employed. In this example, there is no landed gentry.

We alsc will note that such types of behavior are impossible if the
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economy is endowed with enough lané to support everyone, in principle,
without malnouriskhment. To this we now turn.

Consider an economy only moderately endowed with land, but enough
to make it technologically feasible to feed everyone adequately. In the
present example, the borderline case 51 is given by the solution to

i-a.i,(l-‘a.) o

= I, and so
(78) B, = (B2 0-e)

- Note that this immediately rules out the possibility of the
economy being in the subcase of regime 1 wvhere (70} fails. So the
possibly perverse effects of land reform cannot cecur in this case.

Obviously, the only way the market can sustain the equal division
allocation of (7L4) is if land is equally distributed to begin with. But
if the alloecation is anything else, some people mast be malnourished and
involuntarily unemployed.

To confirm this explicitly note first that {T4) and the second
inequality in (66) together imply that the economy can mever be in

regime 3, if ¢ > 0. It is in regime 1 if
(75) (1 - @)[Trax®) M/ 112) 5 (/52)2/C2ma)
{see the first inequality in (66)), ard is in regime 2 if

(76) (1~ @)[Trax®|t/1-a) ¢ (358 )1/ (1-s)
or

»

(17} a>1- all(l_a}
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I+ (77) holds then (61)}-(65) and (T4} allow us to conclude that

(78) o =1 - RV

»

which is independent of a. I% can also be verified for all

a & [al,ll, wla) = T. Thus all who are employed receive the "efficiency
wage'" of the landless.ﬁgj In this regime there are, therefore, three
income groups: The landless unemployed {e € {O,cl)) who earn nothing,
the landless employed (¢ € [ul,g)) who ears I and the landowners,

who work and receive rental income to the tune of
T+ rT/(L -a) =I[1+ &= ey - a)] -

Suppose next that the economy is in regime 1. The condition for

this is seen from (T7) to be

(79) g <1 -t/
From the argument we have mde above, we know that the only possible
regime 1 equilibria consistent with {Th) are those vhere all the landed
work and all the landless are unemployed. From (68) and (T4) we
conclude the wage income of the landholders is a(l - &)a'li and their
rental income (per landowmner) is (1 - E)a_l(l - a)i, so that their
total income is E/(l - a).

We have now confirmed the intuition that if & =0 (f.e., land is
equally distributed) the competitive egquilibrium sustains full

employment, and each Person consumes L.

o T T ———
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Footnotes

See for example FAC [197k]. Poleman [1977] and Srinivasan [1983]
present balanced assessments of such estimates, By under-
rourishment we mean at this point protein-calorie deficiency,
recognizing of course that a balanced diet contains many other
nmutrients, and that a person's state of health depends as well on
the medical and sanitary facilities available to him and made use
of by him. Pascual et.al. [1976] comtains a snccinet account of
rutritional requirements.

See FAO [1957, 1963, 1973, 1974] for systematic revisions of the
energy needs of the "reference man." Their 1973 assessment is a
daily need of 2600 kiloCalories for maintenance and LOO
kileoCalories for moderate activity for an average male aged
between 20-39, weighing 65 kilogams and living in a mean ambient
temperature of 10° C.

For obvious reasons, we are indentifying melnourishment with
undernourishrent here,

A sustained investigetion of nutrition needs in a developing
country is the continuing series of reports by Dr. C. Gopalan and
his associates, for India. A brief summary of his group's
findings is in Gopalan [1983]. Bardhen and Srinivasan [1974] is
an excellent collection of essays identifying the incidence of
poveriy, and by implication maloutrition, in India. (Indeed, a
common methodology for arriving at a figure for the poverty line
is to estimate the minimum income which, given the proportion of
income the poor spend on foed, enables one to meet basic netrition
needs.) Rao [11982], Bardpan [2984) gnd Dasgupta [1984] are more
up-to-date reports on these matters. It should be noted that
there is considerable evidence that s persen's metabolic
efficiency in the use of energy adjusts to alterations in his
energy intake. In a recent essay Srinivasan {1983] uses this,
among other points, to argue against the methodology underlying
the FAO assessments of the putrition needs of = person and thereby
the extent of malnutrition in the world today.

The term "protein-calorie malnutrition™, or PCM, is used to label
the effect, not the cause. the cause is inferred from the

effect. Thus, in the mutrition literature it is a ¢linical term,
and it refers to & variety of forms, the two most well known being
kwashiorker and marasmus. See for example, Caliendo [1979].

One may of course ask in what sense a person c¢an be said to be
rich and yet be hungry--unless it is by anorexic compulsion.

TR T v e ————rr———
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Of course, one can provide an explanation for this; for example,

via labour turnover models. (See Stiglitz [1974].) What we zare

saying is that the cause of rigid wages is often treated somewhat
cavaliarly in the development literature.

The idea therefore has to do with the possible discontinuity of
the function relating the realized well-being of a person to his
characteristics. In the Arrow-Debreu theory under convex
structures such a function is continuous. See Section 3.4 below.

To be sure this is a caricature. But only by a tiny amount. The
most sustained welfare-theoretic exploration of the Lewis
construct, namely Marglin [1976], could envisage capital
accumulation in the industrizl sector as the only means of
alleviating rural poveriy.

The World Bank, for example, has been publishing them annually in
their World Development Reports.

The idea that asset (or consumption} redistribution should have
priority over growth in one's thinking, because it is conducive to
growth, has been emphasized greatly in a scmewhat different
framework by Irma Adelman.

Durnin and Passmore [1967] provides an illuminating account of the
various energy reguirements for different sorts of activities. We
should emphasize that by "current” we don't mean the current
moment, only that the time-secale of the effect of malnutrition on
ability to work is short compared to the period of analysis of
concern to the developrent economist. We should alse emphasize
that by "consumption™, we mean an aggregate concept, including
nutrients, education, health, sanitary services and so forth. In
a déisaggregated model one would obviously wish to distinguish
them. See, for example, Behrman and Wolfe [198L] who present
empirical results on the relative importance of current income and
mothers' educational attainments on families® nutritional status
in Nicaragua.

Bliss and Stern [1978b! and Strauss [1984) contain valuable
discussions of the empirical evidence and present their own. An
early assessment was FAC [1952]. David [1970] provides some
evidence from the English experience. .

See, for example, the very instructive work of Sukhatme, e.g.
Sukhatme [1978].

Of course, this presumes that such laborers are not in short
supply to the firm. All this is taken care of in the analysis
that follows.
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In their formal analysis neither postulated a market for land.
That is, their znalysis pertained to a single decision unit, not
to a set of interacting decision units. If the 'farm' is
interpreted as an entire economy, as is done in Mirrlees {1975],
then the problem that is solved by the the decision umit iz a
central planning problem in a lend-poor economy, not the outcome
in a decentralized market economy.

To see this consider the relsted but more extreme version of the
problem, vhich is discussed among Philosophers under the heading
"life-boat ethics™. Three people, stranded in a life-boat
togelher, have enough food for precisely two until they get
ashore. Equal sharing guarantees starvation for 21l three. What
should they do? The Utilitarian answer is, of course, to draw
lots on who should throw himself overboard. The need for unequal
division of consumption because of minimum survival requirements

" has been demonstrated in 2 most terrifying mamner by relief

workers in famine-stricken Ethiopia.

There is a great deal of anthropological evidence of unegqual
consumption allocation within poor families in varicus parts of
the world. In most instances the brunt falls on female membersm
female infanticide being the extreme form. Tt is possible to find
economic explanations for this sex-bias, TFor a . careful
documentation of this for North-West Indie, see Miller [2981].
Bardhan [1974, 1984] presents both evidence and an interesting
range of economic explanmations for India.

Cf course, sssuming that =z was less than the efficiency wege to
begin with.

Land owning workers still retain an advantage in that no landless
worker would be employed until all the former are.

We are grateful to Gavin Wright of Stanford University for this
reference.

Since we will be thinking of = wage-based economy it would be more
appropriate to think of the output as = cash crop which can be
traded interrnationally at a fixed price for rice. 1I% should e
added that the one-good structure bers us from addressing a number
of important related issues. But this is the subject of another
paper.

We alsc suppose that F(E,T) satisfies the Inada conditions {see
Appendix), These are technieal conditions desigred to streamline
proofs. They are imnocucus. The assumption of strictly
diminishing marginel product is essential, though, for one of the
results, and this we note below.
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*Smoother'. labour-leisure choices can easily be built in, but it
would violate the spirit of the exercise so much that we shan't
introduce it. ’

For a thorcugh analysis of abnormal times, in the sense the term
is being used here, see Sen [1981].

Or more precisely, he compares his meximel income if he is working
to the sum of his reservation wage and maximal nonwage income if
he is not working.

Each person’s landholding 'is thus public knowledge. We want to
aveid basing involuntary unemployment on asymmetric information in
the market. TFor this see Weiss [1980].

Labour is thus a differentiated factor since different labourers
own in general different quantities of land.

Clearly, a formally eguivalent development of the model is
possible by focussing on the (singie) wage for efficiency wnits of
labour, as is indeed done dbelow. However, the particular approach
we choose ylelds more insights.

A formal identification of this particular equilidrium concept
with a compensated Walrasian eguilibrium can be made. Such an
identification would necessarily involve an infinity of
commodities, each different value of labour power (or labour
quality) being identified as ome such commodity. We are grateful
t¢ Peter Hammond for pointing out the connection. TFor a
definition of compensated equilibrium, see, e.g. Arrow and Hahn
[1571]. Debreu [1962] bad earlier termed it = gquasi-equilibrium.

The theory that we are developing here can certainly accommodate
Disgram la, but it reguires additional, fairly complicated exposi-
tion. So we aveid it. The reader can extend the arguments that
follows 4o this case. Indeed, we will indicate some of these
extensions as we go along. In the text we shall continue to
deseribe properties of various functions by the help of

diagranms. In the Appendix these properties will be formally
stated.

Given that the X function is of the form depicted in Diagram 1b,
the right hand side of equation {1) has a unique value. If the

A funetion is of the s-shaped form of Diagrawm {la) the right
hand side of (1) isn't necessarily unique. When not we would
choose the largest solution (which in fact exists) and define
w¥(a,r) as the largest solution.
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32/ In Diagrams Lz and Lb the consumption=ability curve of Disgram 1b

has been translated to the left by the remtal income, rT{e), of
a-person. We have done this so as to be able to display w*(a,r)
diagramatically.

We have not been able to find rezscnable assumptions that will
generate the U-shape, so we do not impose any such structure in
the mathematical zrguments of the appendix. This necessitates the
use ¢f some fairly complicated technical arguments.

This is not, in general, true for the more compiicated
consumption-ability curve of Diagram la, but that doesn't affect
the main arguments.

All relevant functioms such as D{g) are taken to be

measurable. Lebesgue measure is denogted by ul«). Observe that
the two stated conditions regarding w(g) define it uniquely for
each employed a-type.

§§f In general, our equilibrium correspends to a compensated Walrasian
equilibrium, and such an equilibrium need not be Pareto—efficient.
It iz, if a subset of those in compensated equilibrium cannot form
a "blocking coalition", and in fact in this cazse the equilibrium
would be in the "core" (see Hommond [198L]).

0f course, it is conceivable that v is so low that the "pnoorest
employable person”" (i.e., ) has his reservation wage equal to
the market wage, but this iF so unlikely that we exclude this
case. Examples we have worked,_out suggest that the maJor portion
of the declining part of w(-,r) is taken up by a~types whose
reservation wages aren't binding.

Of ecourse, the well~to-dc may not accumilate, or accumlate slowly
50 that the time taken to reach the final regime will be great.
For an illuminating discussion of this range of questions see
DasGupta [1975}.

Diagram T locks at & iand reform in regime 1; clearly, the case of
regime 2 can be similarly analyzed.

The assumption of a unique competitive eguilibrium can be dropped,
but then one would have to look at the stable equilibria. We
aveid these to rule out unnecessary technical complications.

In general, if -v(u,r) has no "flats" at the original
equilibrium, output will strictly increase,
L2/ This, of course, destroys our ordering of «'s so that t(a) is

nondecresing, but it is trivial to meke the necessary technical
adjustments.

T T T e s e sy —————
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This excludes the "tangency case” where there is exactly one
solution. One can show, and this will be done in the proef of

Proposition T, that the smallest T for which a solution to (7)

exists involves an I{T) < I. So Tl’ to be described below is
uniquely defined.

It helps to think of the reservation wage function as being
identically zero in the relevant range, for this final section, as
its presence adds nothing to the development of our basic point.

This statement should not be tzken to mean that there is neo
connection between inequality and unemployment in rescurce - rich
economies, but only that the causal chain running through
matnourishment and consequent inadequate ability to supply effort
is not of the first importance for rich economies.

It should be emphasized that because the increasing-returns in the
consumption-ability relation is personalized in each individual,
its effects haven't been softened despite an appeal to & large
econory. That increasing-returns-to-scale in producticn can, in
some circumstances, be softened in a large—economy is well

known. See e.g., Novshek [198C].

The Arrow~Debreu theory deepf't ever claim to do so. It is of
course the great power of the Arrow-Debreu analysis to have found
{surficient) conditions under which involuntary unemployment won't
occur.

Note that G = fa [D{a) = 1} = [og,3]-

This doesn't contradict Proposition 4 because the consumption-
ability relationship assumed in this example viclates Diagram &b,
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