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I. INTRODUCTION

This study presents a critical analysis of procedures
currently used to estimate the opportunity costs of unskilled
labor in developing countries. The issue is particularly
germane today. Economic analvysis is playing an increasingly
important role in development planning and policymaking.
Labor continues to be the primary input in most developing
country agricultuwral and industrial production. Many 1labor
markets, however, remain relatively thin and subject to a
variety of market distortions which render the job of the
economic analwvst extremely difficult.

In light of these conditions, this research aims to
accomplish the following three objectives:

1} To criticallyv evaluate methods currently used For
estimating opportunity coste of labor and the adherence of
these methods to the underlvying dictates of economic theorvys

2 To present an empirical case study which examines
the problems of opportunity cost estimation and the sensitiv-
ity of the estimates to selected assumptions and estimation
techniques:

) To discuss the methodological problems which high-—

1y sensitive labor estimates pose for interpretation of
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economic analvses,. and to suggest means of responding to these

problems:

Chapter 11 briefly revieus the evidence for the under-—
lying premise of this paper —= 1., that economic analvsts
have had only mild success in marrying theoretical principies
to real world conditions when estimating the opportunity cost
of labor. The problems identified in the review provide a
justification for research objectives outlined above. The
chapter closes with & description of the research methods
proposed for meeting these objectives.

Chapter III offers a discussion of both the theory and
practice of shadow wage rate estimation in the two types of
eronomic analysis which are most commonly employed in develop-—
ing countries —— project analyeis and‘pulicy arienteh compara—
tive advantage studies. This section begins with an overview
of the theoretical foundations of nepclassical economics upon
which economists construct their shadow prices of labor. The
review points out the similarities and differences between
comparative advantage and project analyses, highliighting those
components of neoclassical wage theory which pose problems for
both. The major contribution of Chapter III, however, is &
critical review of the literature on empirical estimates of
shadow prices for labor. The discussion assesses the extent
to which practice has been able to conform to theory. noting
those factors apparently forcing a wedae between the two.

Chapter IV is a case study of economic profitability

{"comparative advantage”) of rice production in the "Office du



Higer” zone of Mali. The sencitivity of rice profitability
to a variety of shadow wage estimates is examined and some of
the more troublesome praoblems of empirical estimation are
illustrated. Farticular attention is paid to the sensitivity

of these estimates to various assumptions about average market

wages, aggregation techniques, and the existence of wvarious
types of market and non—market digseguilibria. It is argued
hat analysts are confronted with two serious problems: (1)

the dilemma of estimating a single marginal value product
under diseguilibrium conditions when different economic actors
face different marginal value products and (2) the problem of
obtaining statistically meaninaful estimates. The guestion
that follows from the discussion in Chapter IV is what can be
done with economic analysis based on fragile shadow wage esti-
mates to make it more useful to development planners and
policymalkers.

Chapfer YV pursues this question with a discussion of the
methodological problems posed by the lack of consensus on
whose perspective should determine the choice of marginal
value product and the implications of using statistically
psroblematic data sets. Because the rules Ffor estimating

marginal wvalue preoducts from labor market data are fuzzy. the

analvst has a great deal of discretion. When different choices

made along the way have different equity and distributional
impacts, the apalyst risis unwittingly becoming involved in
the political process. Suggestions are offered on means

analvsts might employ to keep the distinction between



political and technical decisions as clear as possible,
thereby providing economic analysis which reflects the gnals

and nbjectives of client groups and can be used effectively by

them.
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1. FROBLEM IDENTIFICATION AND STATEMENT OF RESEARCH FLAN

During the past 20 years, significant strides have been
made in developing both the theory and the anaivtical tools
required to do economic analysis. Dasaupta. Sen and Marglins
Little and Mirrleess and Squire and van der Tak are among the
pioneers in use of economic ana1y5;5 to guide project invest-—
ments. The Stanford Food Research Institute has been in the
forefront of applying economic analysis to comparative advan—
tage issues. Despite these advances, the art of translating
theory into practice seems to have lagged bebind. This chap—
ter hegins with a summary of observations by those economists
whe have been most active in efforts to estimate parameters
foar economic analysis of various tvypes. The review attempts
tp show how practitioners rate their success in estimating
gpportunity costs of labor vis a vic pther parameters, what
they concsider to be the major weaknesses in their labor esti-
mates, and the implications of these weaknesses for the over-—
all economic analysis. The review identifies those problems
which the present research is designed to address and provides
a justification for the choice of research objectives set ocut
on page one. The chapter concludes with a description of the

research methods proposed to meet these objectives.




. PROBLEMS OF DATA COLLECTION AND ANALYSIS

In studies describing the practical aspects of carrying
ot economic analysis, & major problem area invariably men—
tioned hacs been that of estimating the opportunity costs of
labor. This opportunity cost is most often considered to be
the output foregone when labor either moves or fails to move
t a new activity. According to economic theory., the cost of
moving to a pew activity would be the marginal value product
of labor in its prior activityi the cost of not moving would
be the marginal product of the next best altermnative use for
the labor in question. Direct empirical estimation of these
marginal value products using production function analysis is
extremely difficult, particularliy at an aggregated regional or
national level. Biven these problems, economic analysts tend
to extrapolate from labor market data on wages and rates of
unemplaymént when developing marginal value product estimates.
Evert with this more populariy used approach, data problems
continue +to exist and labor market theory tendes to be
inadequate to the task faced in most developing economies.
Scott, Macirthur and Newbery (1976), for example. preface
their chapter on estimating shadow wages in Kenva as follows:

The estimates given in this chapter can be

criticized +or being unduly laboricus and involving

a large element of guesswork. In defense of them,

the writer can only reply that the subject-matter is

important, and that any estimates are bound to in-

volve guesswork at some stage. (p. 64)

Colin Bruce, in & 1976 World Bank Staff Working Faper on

estimating parameters for economic and social cost accounting

in Thailand. Malaysia, and the Philippines, observes that the




analvsts did attempt tc make some estimate of the opportunity

cost of labor,. but concludes that:

...it would probably be true to say that greater
attention needs to be paid to analysis of the labor
market. (p. 141}

Rarnum and Squire address the problem of labor wvaluation
at a much more theoretical and mathematically complex level
than do the previous authors cited. The empirical production
function analysis presented in support of their arguments
draws attention to a potentially serious oversight on the part

of other analysts. Drawing on work by Berndt and Christensen,

they hypothesize that!:

...estimates of production functions based on an
undifferentiated labor variable may lead tc errors
in the measurement of labor’™s marginal product  1if
different types of labor (for example, male—female,
busy =eason—slack season, hired—-family! have been
aggregated incorrectly or have been aggregated when
in fact no consistent aggregate index exists. {1977,

. 13
They test this hypothesis with respect to male and female
labor in Malaysian rice production, finding that:

. ..because the elasticity of ocutput with respect to
female labor is not statietically different from
zero, estimates of the marginal product of labor
treated a=z a homogeneous input can be considerably
greater or smaller than the true value depending OnN

the proportions of male and female labor actually
withdrawn from production. (1977, p. 10}

In another study of family versus hired labor in Malavsian
rice production the authors found that the marginal product of

family labor was about three—fourths that of hired labor.

(1978, p. 12)



Somewhat in contrast toc the Barnum and Squire observa—
tions suggesting that more attention be paid te the hetero—

geneity in labor markets, McDiarmid (1977) recommends using

macro dats "suitably refined for local conditions" rather than

studving labor and capital mari:ets specifically oriented to-

ward a particular project. (p. 130) His feeling is that:

...the relation of economic and financial values of
a fairly homogeneous resowce, such as unskilled
agricultwal iabor, chould be a valuable guide and
at least a starting point for ratios to be employed
for individual projects.

c...the national ratio will be much more stabie
+han the local ratio over any extended time and. ..
adjustments of the national ratio for local condi-
tions should be done sparingly if at all in small-
to—medium—sized economies. (p. 10}
After reviewing four case studies where an attempt was made to
estimate & national economic price of iabor, McDiarmid con-—

cludes:

The question may well be asked whether. in view of
the complex formulas needed to derive an approxima-—
tion of the economic price of labor, the task is
worth the candle. The margin of error is bound to
be substantial... {p. 130}

Two maior sources of estimation error are recognized by
McDiarmidl {1) +the need to use data based on averages to
develop estimates of what is a marginal concept and (2) the
instability of prices over time. McDiarmid does recognize
that heterogeneocus labor markets can alsao cause estimation
errors. but he appears less concerned shout this source of
error than Barnum and 5Sguire. In the face of such Dbstaclés,
McDiarmid concludes that the analyst must judge the néed for

detsiled labor market analysis by the importance of labor



costs in the overall analvsis and the mohility of the labor
market.

In summary, there appears to be an ample body of litera—
ture recognizing the difficulties of estimating shadow wage
rates in applied economic analysis. Mot all authors agree on
the appropriate method for valuing labori however, they are
umanimous about the difficulties inherent in the task. Al
though there are a variety of ways one can consolidate the
numerous bobservations presented above, one perceives four

major issues surfacing:

i) Inadequate knowledage of labor markets leads to
"guesstimates” in lieuw of estimates and, theretore, large
margins of error.

2) The hicgh costs of obtaining better knowledge lead-

ine to better estimates must be weighed against the conse—

cuences of using poor estimates.

) Heterogeneity of labor markets is a potential
problem with important implications for choices between micro
and macro approaches to parameter estimation.

5} Froblems related to the use of averaged data +or
estimating marginal concepts must be addressed.

k. USE OF SHADDW WAGE ESTIMATES IN POLICY AND PLANNING
The above discussion has stressed problems of data col-
lection and analvsi=s required for estimating oppportunity costs

of labor. fnother major topic of interest to the economist

must be the use to which shadow wage estimates are put.
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The literature on estimating developing country oppor—
tunity cos=ts generally ignores the possibility that economic
analvses built on weak estimates of important parameters may
miclead policymakers and planners. Given the dangers inherent
in the unintentional wmisuse of economic analysis by those
making policy prescriptions, the topic should be receiving
greater attention. Two particularly problematic issues seem
to he giossed over in the devel opment literature. The First
is whether the technigues being used to estimate opportunity
costs of labor are in harmony with the intended policy uses o
the economic analvsis. The second is whether analysts provide
sufficient information on the underlying assumptions and per—
ceived weaknesses of a particular analysis to permit judicious
interpretation of the results for policy and planning
purposes.

The issue of technigues being in harmony with policy uses
has several components. One is related to the Barnum and
SquiresHcDiarmid discussion of labor market heterocgeneity and
the use of micro vs. macro level data. Surely there are cases
where one type of data is more appropriate than another for
particular policy issues, vet 1ittle work has been done on
clarifving this distinction. Even if one is certain that the
marginal value product being estimated applies to a relatively
homogeneous labor group, the existence of any type of market
disequilibrium poses complex problems. Given disequilibrium,
various economic actors face different marginal value products

for a homogeneous unit of labor, yet the analyst ftends to
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estimate a =ingle value. Such decisions can have eguity
implications which may or may not be consonant with formalily
stated government policies. /R final problem in marrying esti-

mation technigues with policy applications concerns the use of

marginal analvsis for situations involving non—marginal
changes.

The second problem area identified —— that of incomplete
reporting —— is felt to be important becsuse economic analyses

currently found in the literature often fail to include a full

discuzsion of the sensitivity of the analysis te labor wvalua-

tion assumptions and estimation techniques. Incomplete
reporting increases the danger of governments making policy
decisions which have unintended consequences. It also covers

over the eqguity and distributional implications of soae deci—
cions which tend to be presented as "technical" rather than
"palitical” issues.
C. IMPLICATIONS FOR RESEARCH

The preceding review of the literature on economic analy-—
eis in developing countries establishes the fact that valua-
tion of labor remains an intractable problem for those engaged
in empirical work. The nature of the problem is two-pronged.
On one hand, knowledge of labor markets is limited, available
data is inadequate, costs of obtaining better data are high,
and numerous debates remain on the best way to estimate labor
parameters under such constraints. On the other hand, esti-
mates are nonetheless being made while inadequate attention is

being paid to developing guidelines for the prudent use of




economic analvysis based on fragile labor parameters. In light
of these findings, pursuit of the three obiectives set. forth
at the beginning of this paper appears justified.
D. HMETHOD OF STUDY

Two methods are employved to accomplish these objectives.
First., current estimation methods are evaluated based on a
brief summary of the theoretical basis for shadow pricing
labor and.a critical review of empirical studies. The section
dealing with the theoretical underpinnings of shadow wage
ectimation discusses the problems of using a price—auction
eqguilibrium labor market model as the foundation for analysis
of the diseguilibrium marlkets most freguently encountered by
analysts. The review of empirical studies illustrates the
manner in which analysts have grappled with the dilemmas posed
by inadequate disequilibrium theoary. The number of published
=tudies which actually report the details of methods used to
ectimate shadow prices is not large. Many of these reports
are World Bank Staff Working Papers, but a number of other
SOUFrC25, both published and unpublished. have also been iden-
tified. No attempt was made to consult all published accounts
of shadow wage estimation procedures, but that literature
reviewed is thouoht to provide a representative sample of
ampirical work which has been done. The obijective of this
review is to assess the extent to which constraints aof the
real world +orce analvsts to use data and/or estimation
techniques which do not comply with the rules of shadow pric-—

ing set out by the theoreticians.
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Second. a case study is presented to meet the next
pbjective of empirically estimating the Dpportgnity Fnst of
labor and demonstrating the sensitivity of such estimates.
The case study concerns valuation of family and hired 1abor
weed in rice activities in the "Office du Niger® production
cone of Mali. The case study area was selected for the fol-—
lowing reasons:

1) Fublished results of two recent +inancial and
economic analyses of rice production in the "Office du Niger"
are available (Mclntirelin Fearson, et. al. and Eamuanga).

2} The author of one of these studies has been kind
encugh to make all of his data available for ihis study.

%) The author of this paper has lived in Mali for &
numher of vears. This experience ﬁruvides a sensitivity to
the socio-cultural, economic and political environment in
which Malian farmers must make labor allocation decisions and
provides invaluable guidance 1in sorting through various meth-
pds of valuing farm labor.

In general. the case study approach was selected as the
best means of tracing the various steps involved in the shadow
wage estimation process. A= one moves through the case study
it is possible to cbserve how various assumptions and deci-
sions along the way play a critical role in determining the
nature of the final outcome and its impact on various ecaonomic
actors.

The results of both the case study and the review of

current literature on empirical shadow price estimates are



drawn together in Chapter V to meet the third objective of
examining methodological problems posed by fragile opportunity

cost estimates and suggesting methods for improving labor

valuation practices.



11i. THEORY AMND PRACTICE IN ESTIMATING
OFPORTUNITY COSTS OF LARUR
A.  THEDRETICAL UNDERPINNINGS OF SHADOW WAGE RATES
ihe emphasis of this paper is on two diffarent but re—
lated btvpes of sconomic analvsis which caommonly grapole with
nrobleams of labor valuation: project analvsis and policv
oriented comparative advantage studies. Some readers may find
the attempt to make a distinction between the two a bit
tenuous., as the underlving economic principles appear to be
identical . The point of view taken in this paper. however. 1s

that subtle differences do exist. particularly with respect to

the mannper in which one identifies the opporitunity + o egona

vuridar conditions of disegullibrium. The fclliowing caragraphs
provide & brief review of the economic thaorv COmmon Lo
shadow oricing labor inputs in both types of anaiveis. £

fuller discussion of the distinction between the two types of
analvsis is presented on pages 42-43 and 150-1354.

vWihern fhe analyst wanis to decermine the economic cost ot
labor emploved in a project or used to produce a caomnmodity for
which the comparative advantage is under study, s/he i1z inter-—
ested in determining the value of production being cacriticed
zlsewhere in the economy as one wunit of labor is transferred

to the proposed activitiss. In essence. s/he must calculiate

the MUP of labor in the pre-project or next best alternative
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activity which, in most developing countries, is considered to
be some type of agricultural production.

in economic anaivsis which attempts to account for social
costs and benefits such as increases in consumption and income
distribution, the marginal value product of labor serves &as &
base +4or the shadow wage rate which is further modified and
expressed in terms of accounting prices. (See Little &
Mirrlees or Squire & van der Tak for a complete discussion of
this.) The major concern of this paper is the estimation and
use of the marginal value product of labor as a shadow wage
rate. Unless otherwise noted, the terms shadow wage rate or
cshadow price of labor refer to estimates of the marginal value
product of labor which are not explicitly adjusted to reflect
social costs and benefits or economic distortions not directly
influencing the labor market.

i. SRODUCTION FUNCTION AND LINEAR
PROGRAMMING APPROACHES

Both production function and linear programming analysis
provide straightforward, although highly data intensive,
methods for estimating the marginal value product of labor. &
number of studies have used these techniques in developing

countries.

in one of the earliest studies by Mellor and Stevens
{19S4), the average and marginal products of farm labor in
Thailand were estimated using a very simple regression model
with output as the dependent variable and labor as the

independent variable. The marginal phvsical product was found
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to be not significantly different from zero at the 1 level.
Studies in Wigeria by MNorman (1973) and Matiocn (1977) suggest
that the marginal value product of labor is slightly above the
wage trate. A linear programming analysis done by Norman and
FPrvor found the marginsl value product of labor in peak months
to be three to four times greater tham the wage rate. The
studies by BRarnum and Squir {1977 and 1978} which were
mentioned in Chapter 1II are examples of production function
analvsi=s which was used to examine the variability of marginal
products for different categories of labor.

The date reguirements for all of these estimates were
guite substantial — most authors having collected data for a

large number of households over an entire cropping cvycle.

Nevertheless, the authors tend to be cautious about their
results. High variability in the data and small sample sizes
arz the problems most freguently mentioned. It is likely due

tc the problems of collecting adequate data and the necessity
of adjusting for a lack of homogeneity in non—-labor inputs
that have kept project analysts from undertaking production
function and linear programming analysis to estimate shadow
wage rates. whatever the reason, a review of the literature
makes it clear that those doing project and comparative advan-
tage analvsis prefer to tackle labor valuation problems by
analyzing labor markets rather than by engaging in production

function or linear programming exercises.
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2. THE LINK BETWEEN OPPORTUNITY COST ESTIMATES
AND LLARDR MARKET THEORY
(AY AN EoUILIBRIUM PERSFECTIVE

Unless one is inclined to undertake costly and time con-
suming production function analysis to estimate the oppor tun—
ity costs of various types of labor., it is necessary to have
some theory about the relationship among such variables as the
cbserved wage rate, guantities of labor supplied and demanded,
and the marginal value product of labor. The neoclassical
price-auction labor market model is the one upon which econom-—
ic analiysts tend to rely. In a strictly neoclassical world
where employers and employees have perfect knowledge of all
ppportunities, and wages are perfectly flexible in response to
changes in labor demand and supply, all labor markets are in
equilibrium. This equilibrium implies that {1) demand 1is
equal to supply and (Z) producers allocate tabor efficiently
so  +that +the marginal value products of homogeneous units of
labor are equal across all productive activities and egual to
the marginal cost {i.e.. the wage rate). The markets are able
to achieve and maintain this eqguilibrium because buyers and
zellere of labor are unconstrained by poor information, social
and/or political forces which might impede the economic actors
in their respective quests to maximize profits and uwutility.
Flerxible wags are the key to this model for they act as the
equilibrating force, assuring that eguilibrium is re—

gstablished each time demand or supply changes.
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Under these conditions, the economic analyst®s job is
simplifieds involuntary unemplovment does not exist and the
opportunity cost of withdrawing a unit of labor from one
activity for use in another is simply the observed wage rate.
Figure I is a graphical jliustration of such a labor market in
eguilibrium. Figure II illustrates how the demand and supply

curves in Figure I are derived from the employer®s production

function and the employee®’s incomeleisure preference curve,
respectively. In general, the demand for labor depends on the
marginal physical productivity of factors {which depends on
technology, availability and prices of substitutes and comple-— |
ments, etc.) and the value of the goods being produced twhich :
depends on consumer tastes, incomes, etc.). The shape of the
supply curve depends on the utility of wages and the disutil-
itv of effort. The trade—off is represented by individual
utilitv curves.

Although this equilibrium model has long been the founda-—-
tion for micro—economic analysis of labor markets, its useful -

ness for understanding real-world labor markets as well as the

macro economy has recently come under attack from a number of
guarters. {See, +or example, Thurow (1983), Dean (1981), and
agppelbaum (1979)) Those gquestioning the neoclassical theory
to date are doing so from the perspective of developed
economies. Many of their criticisms. however, could be
relevant for developing economies as well. f major problem i
with the model is that in both developing and developed ecanto—

mies wages are not infinitely flexible and unemployment has



FIGURE I

EQUILIBRIUM PRICE-AUCTION

LABDR MARKET

WAGES

At equilibrium, demand (D) equals
supply (8). {Q) units of labor are
demanded at wage rate (W), which is
equal to the marginal value product of
labor.




FIGURE II

DERIVATION OF LABOR DEMAND & SUPPLY CURVES
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become a permanent fact of life. Real—world labor markets
appear to be 1in con%tant diseguilibrium characterized by the
presence of involuntary unemployment. wWwages are not plaving
the eguilibrating role prescribed by neoclassical theory.
t#) A DISEQUILIBRIUM PERSPECTIVE

In developing countries. both the efficient allocation of
iapor across activities and the matching of demand with supply
are often precliuded due to some combination of the following
situstions:

1; 6n environment characterized by technological
change often prevents farmers from allocating labor resources
pfficiently. For example, the introduction of a new high
yielding variety might make it profitable for a farmer to pay
higher wages, use more labor, or both. Due to inadequate
knowl edge of the production possibilities with the new
variety, the farmer continues to foliow 1labor allocation
activities based on the previous production function.
Marginal value product of labor might really be greater than
observed wages but it takes time for farmers tn adapt labor
practices to the new technology.

2) Minimum wage laws can motivate employers to hire
less labor than they would if wages were allowed to be down-
wardly flexible. In such tircumstances, each producer hires
iabor until the wage is egual to the marginal value product of
labor. but excess supplies of labor exist at this wage. Use
of +the obhserved wage in economic analysis as & Pproxy for

opportunity cost of labor ignores the fact that some labor




might bpe drawn from the pool of unemploved wno might have a
marginal value product lower than the wage. Figure III 31llus-
trates thiz tvpe of diseguilibrium where the marginal value
product of those who are emploved is considerably higher than
it would be were wages aliowed to droo. Other political
conatraints which would elicit similar disequilibria are var—
1ous tvpe ofF taxes and subsidies which cause prices of non—
ianor inputs or revenues from output to be artificiallw low.
20 Social constraints can pravent producers from
maximizing profit bv forcing them to empioy lacor bevona the
noint where marginal wvalue product is egual to the cost of the
marginal unit of labor. {inder such conditiocns. ali iabkor
could bDe emploved sugogesting that a labor market eguilibrium
sisted. vet the observed wage would be agreater than marginal
value product because the producer is forced bv social circum-—

stances to distribute the average product among workers by

come criteria other than marginal oroductivity. Figures IV
presents a wav of 1llustrating this tvpe of diseguilibriuvm in
a graghical format. Social constraints which resuilt in  wage

discriminaticen based on persocnal characteristics such as  sex
or ethnic group might resuit in the opposite tvoe of market
diseoguilibrium where wages wouid be less than marginal
prodact.

3 4 fourth situation would be where both cases two
eng three were combined. Unempiovment would exist and fradi-
ti1onal  producers would pavy wages greater than margiizal pro-

gduct. This lattsr case is probably the one wmost  commanly
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FIGURE III

{ ABOR MARKET DISEQUILIBRIUM

DUE TO MINIMUM WAGE LAW
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Imposition of a minimum wage at “Wm” results in a
movement away from the eguilibrium wage "We" and gquantity
vQe”. The actual guantity supplied, "Qs", is greater than
quantity demanded. "Gd".

The marginal value product of labor for those hiring the

input according to neoclassical principles of profit
maximizing is equal to the minimem wage, "Wm".
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FIGURE 1V

A TRADITIONAL LABOR MARKET IN

SOCIALLY OPTIMAL EQUILIBRIUM
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KEY:
857677 Labor supply curve
as Bioclogically determined subsistence wage
g58° Labor availability set by socially determined
labor participation rates and population
aH Quantity of labor actually nired which — in
this case -— is eqgual to guantity of labor sup-
plied. OH is determined by a farmer’s sense of
social responsibility toward those seeking work.
HS5* Minimum subsistence wage received by worker
RCSE" S Surplus produced once all workers have received
subsistence wage. Sharing in this surplus on
the part of workers depends on each worker’s
social relationship to the emplovyer.
HC Average product of labor
HE Marginal product of labor. given a farmer’'s

choice of OH as the socially optimum amount of
labor to hire. HE, according to Bruce. is the
cost of removinag one unit of iabor from the
tragitional sector.-

Source: Adapted from Bruce, 1976. Pg- 17.




encountered in developing countries where peasant and commer—
cial agriculture exist side by side. Commercial agriculture
would hire those workers not hired in the traditional sector
up to the paint where marginal value product equaled subsis-
tence wage: not all unemployed would be hired. Figure WV
iliustrates one way of graphically conceptualizing this type
of disequilibrium in traditional agriculture and the corres—
poending labor allocation in the commercial sector.

53 A fifth possibilitv is that no labor market exists
or a significant portion of productive activity is performed
by farm—household units which neither buy nor sell labor in a
marlet. Under such circumstances. labor allocation decicions
are simultaneously influenced by produttion and consumption
considerations making it impossible to obtain the independent
demand and supply curves necessary to estimate an eguilibrium
marginal value product.

Biven +the persistence of disequilibrium in labor markets.
the task of the economic analyst becomes comple. Not only
doee s/he have to identify that sector from which labor will
be withdrawn, but s/he must also decide whose point of view
will prevail when a particular marginal value product is
selected. Under conditions imposed by minimum wage laws, the
marginal value product of labor for a producer currently
hiring workers remains the observed wage rate. A project
analvet., however. would probably try to estimate some lower
egquilibrium marginal value product for use in economic analv—

sig. Unemployed workers would favor such a choice because




27

FIGURE V

TWO SECTOR RURAL LABOR MARKET

WITH UNEMPLOYMENT
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demand for their services would increase and. due to minimum
wage laws, income received would exceed the low marginal value
product used in the anal ysis. Workers currently emploved in
the formal sector where minimun wages are guaranteed might
cbject hecause the growing number of urban workers will in-—
crease demand Ffor urban consumption goods causing prices to
rise. The producer unable to circumvent minimum wage laws,
might be unenthusiastic about the analyst’s choice of a
reduced marginal value product because a project related
growth in the number of urban workers could lead to pressure
on food and housing prices which might ulitimately lead to
worker pressure on government toiraise minimum wages. On the
other hand, employers in the informal sector who are paving
less +han minimum wages are likely to be faced with increased
labor costs much soconer than their formal sector counterparts
if implementation of projects reduces supplies of surplus
labor.
(C) IMPLICATIONS OF LABOR MARKET EQUILIRRIUM AND
DISEGUILIBRIUM FOR ECONOMIC ANALYSIS

In brief, the analyst costing labor +or economic analvysis
must Ffirst identify the appropriate labor activity then deter-
mine the extent to which that particular labor market is in
equilibrium. If labor supply and demand are Ffairly well
balanced and producers seem to be allocating labor efficiently
across activities. the observed wage provides a reasonable
estimate of labor®s marginal value product. I¥ either of

thece conditions are not met due to the presence of
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technological change, social and/or political constraints,
disequilibrium prevails. 6Given the existence of a disequilib-
rium =ituation the analyst must recognize that different eco—
nomic actors may have different views concerning the marginal
value product of a particular unit of labor. Although it is
not often recognized as such, the decision as to whose per-—
spective guides the choice of marginal value product is essen—
tially a political — not a technical —-—- decision. ODnce a
determination has beesn made concerning which marginal value
product () to estimate, the analvyset must next face the myriad
of problems associated with estimating some tvpe of aggregate
marginal value product under conditions characterized by poor
data and the absence of a sound diseguilibrium theory of labor
markets., Each of these steps in estimating shadow wage rates
will be examined in depth in the following pages.

Given the complexity of developing country 1abor
aliocation activities and the persistence of labor market
disequilibrium, a pumber of alternative labor markets have
been conceptualized. Some of these mcdels have been used to
posit the overall devel opment processi others are more modesti.
ortly ‘attempting to describe market distortions which might
cause marginal value products to deviate from cbserved wages.
Those models which appear to have the greatest relevance for
understanding the empirical shadow wage estimates described in

this paper are discussed below.




i

. CONCEFTUALIZING LAROR MARKETS AND THE
LINK TR MARGINAL VALUE PRODUCT
{A)Y THE LEWIS MODEL

The Lewis model {(Lewis, 1954) is probably the best known
l1abor market model in development economics and could well be
held responsible for stimulating much of the attention given
to estimating the shadow wage rate for rural labor. The model
was proposed to shed light on the entire development process.
it depends on a number of initial assumptions, some of which
have been hotly debated in the literature. In a nutshell,
tewis® model assumes that!

1} Surplus labor exists in both the rural and urban
informal sectors (e.g., subsistence agriculture, domestic
service, self-employment, petty trading. etc.)

23 Supply of labor from the rural and urban informal
sectorse to the capitalist® sector is infinitely elastic within
the relevant range of demand

} The marginal product of labor in the rural and

o

urban informal sectors is less than that in  the capitalist

sector

4} i1f a person is employed in the capitalist sector,
his/her productivity — at the margin — will determine the
wage.

— —_—— i ———— e i

¥Lewis defines the capitalist sector as one in which labor is
hired to produce goods and services which are later resold for
profit. He points out that such functions can be performed by
both public or private institutions and can involve both
agricultuwral and industrial production.
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5) Wages remain constant in the capitalist sector
over a given range of productivity increase due to the excess
supply of labor.

Lewis suggests that labor can be moved from the non-
capitalist to the capitalist sector without reducing
productivity in the former and thereby providing the fuel for
capitalist development sparked by that sector’s higher than
average propensity to save from profit income. Lewis™ +aith
in unfaltering productivity in non—capitalist sectors as iabor
is removed is not dependent on a beliet that the marginal
product of agricultwal labor prior to transfer is zerc as
many have erroneously maintained. He offers twoc possible
behavioral explanations:

1) Social customs of a community tend to set the
minimum pPumber of expected work hours per dayi the daily
supply curve of labor per individual will be perfectly elastic
until the acceptable number of hours is reached. I+ a family
of five working a2 two acre plot of land puts in less than the
social  minlmum, those remaining behind after one worker mi-
grates will automatically increase labor effort to compensate
for the loss.

2} & househecld sets aoals according to community
standards and will do what it must in terms of labor alloca-
tion to achieve these goals whether it has five resident
members or four. {Lewis, 19272, po. 8O0}

This aspect of the Lewis model dealing with the effects

of labor transfer on the non—capitalist sector reflects what




has become a critical and unresolved issue in the estimation
of shadow wages. Unlike the neoclassical labor market model .
Lewis’ model does not incorporate a mechanism for determining
the equilibrium wage and therefore a marginal value product of
labor. As Thurow (1983) points out. this is alsc a character—
jetic of both Keynesian and monetarist macro—economic models.
The Lewis model takes the prevailing wage as given and sug-—
gests that, due to excess labor supply, productivity can be
increased without wages rising. The model sparked a lively
debate on what the marginal value product of labor really was
in the non—capitalist sector.

Sen {1975). +or example, pointed out that the marginal
value product of unemployed or underemployed labor has a lower

bound determined by marginal disutility of work and the need

to earn at least a subsistence wage. in other words, an
equilibrium marginal value product —— if that is what the
analyst desires — could never go to zeroc because the inter-—

cept of the labor supply curve must be at least egqual to
subcistence wages. Those analysts who ectimate marginal value
products lower than subsistence needs are not, therefore,
estimating the value which would prevail at labor marﬁet
eqguilibrium, This argument is perhaps a valid description of
the reservation wage for heads of households or single indi-
viduals who must assure subsistence needs. Its relevance is
less clear for individuals whose subsistence is assured and
who are seeking income for discretionary purchases zuch as

radios or an extra pair of shoes. The debate continues to




this dav, in pari because confusion persists as to which
marginal value product is being discussed by analysts and
which, it  any. is most relevant for shadow pricing labor in
econcmic analysis.
(R) THE HARRIS/TODARO MODEL

Harris and Todaro (1970) found the Lewis model lacking in
both ite underlving assumptions and its predictions of how
labor migration would affect national development. The model
specified by Harris and Todaro has the following character—
istics:s

1) The existence of a politically determined minimum
urban wage which is substantially bhigher than agricultural
earnings.

. '

2) No surplus of agricultural labor exists, 1.8..
marginal product is greater than zero and inversely related to
the size of the agricultuwral labor force.

3} Rural—urban migration proceeds in response to
differences in expected earnings between the two sectors.

4y Urban unemployment acts as the equilibrating force
on migration. Markete are in equilibrium not when agricul-
tural wages equal wrban wages but when they are equal to
expected urban wages. Expected earnings depend on wages and
the level of unemployment which influences the probability of
finding work.

The authors used this model to demonstrate that high urban

unemployment rates could be explained in terms of rationally

behaving migrants seeking to maximize expected income. The




authors suggest that more than one agricultural worker will be
likely to migrate for each new job created in the urban sec~
tor. i1¥ this is true. the opportunity cost of the new job is
greater than the marginal product of one agricultural worker.

This result is guite different from that suggested by the

iLewis model. as will be illustrated below in the discussion of

shadow wage estimates for Turkey.
One of the major problems in evaluating both the LlLewis
and Harris/Todaro models is that little reliable empirical

work has been done in measuring changes in rural productivity

upon withdrawal of a rural iaborer. The worlk of Barnum and
Squire (1979) discussed below is an attempt to remedy this
problem. A number of geographers, political economists, and

sociclogists have also done work in this area, but economists
terid to gqguestion the relevance of such work for economic
snalysis. {Gee. for =xample, dedonge (1978) for a multidisci-
plinary approach, Amin (1974) for a political economy analy-—
sis, and BGoddard and Masser (1973) for a gecgrapher’ s model.)
fAc recently as 1980, Todaro commented that a persistent knowl-
edge gap remains concerning the consequences of migration on
bhoth sending and receiving areas. In particular, he cites a
need for better information on changes in household income,
productivity, and opportunity costs for different rural sub-
groups. Without such knowledge, project analysts estimating
shadow wage rates are walking on very thin ice. Both the

Lewis and Harris/Todaro models remain largely speculative,




providing analvsts with food for thought but little substan-
tive guidance on estimating shadow wage . rates.
(C) THE BRUCE/TEMPLE MODEL

Bruce (1974&) presents a labor market model of the tradi-
tional agricultural sector based on empirical studies by G. P.
Temple. The model assumes that farm level employment is
determined by a landowner’s social responsibility toward a
particular group of landless laborerss hired labor, in a
sense, becomes a fixed input. Wages are constrained on the
lower end by the sccial ohligation to provide & worker with
minimum subsistence for his famiiy. The upper limit is deter-
mined by the excess of average product over subsistence needs.
Distribution of any excess product above subsistence depends
on the discretion of the landowner and the relative weights of
felt social obligations toward different laborers. In the
model. wages are not based on productivity but proximity of
relationship between landowner and laborer. The model does
allow For unemployment —— the joint social responsibility of
ali landowners does not assure work for all those seeking it.
Thiz model aptly describes the fourth case of diseqguilibrium
presented on page 26 above, where producers do not equate
marginal value product with wage rates and unemployment also
exists. Although this model was developed to describe 1abor
allocation behavior given large numbers of landless laborers,
it also has relevance for traditional systems where few indi-
viduals are landless. In Africa, +for example, more wealthy

farmers, political and/or religious leaders may be obliged to
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hire less well off farmers for seasonal worlk at wage rates
greater than the marginal value product.

Bruce goes on to point ocut that most rural labor markets
contain twoc tvpes of decision makers on the labor hiring side:
the traditional farmer and the commercial farmer. The supply
af labor to the commercial farmer tends to come from those
workers for whom no landowner feels a social responsibility.
While the traditional farmer is constrained by social respon—
sibilitv to hire more than the neoclassicist®s economically
Dptimai amount of labor and pay wages greater than marginal
product, the commercial farmer has no constraint on the amount
of labor to hire. Faced by an infinitely elastic labor supply
curve at a wage rate set by workers® needs for subsistence
wages, the commerdial farmer hires additional units of labor
until marginal value product equals the wage rate. While this
model combining two types of decision makers is one of the
most appealing due to its realism, it rules out a clear mathe—
matical formulation of marginal value product based on obser-
ved wages in the traditional sector.

(D) HOUSEHOLD CONSUMPTION/PRODUCTION MODELS

“ number of economists {(Barnum and Squire (1979} .,
Jorgenson and Lau (1969}, Nakajima (194%9), Singh and Squire
(1978 and 1981)) have been developing econometric models of
production and consumption decisions in farm households. The
models do not deal directly with modeling labor markets:
however . iabor demand and supply estimates are usually found

within the system of eguations. Furthermore, the usefulness
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of the models is dependent on specific assumptions about the
relationship between the labor market and the household.

Barnum and Sguire point out that such models are of
particular benefit in answering guestions about the cost of
moving labor from agriculture to other productive activities
as they permit one itoc assess the impact of labor migration on
remaining family members and, therefore, to obtain essential
information for estimating shadow wage rates. Past efforts to
examine these effects have looked only at production, neglect-
ing the reorganization of household consumption patterns
{ecpecially with respect to leisure and the impact of the
labor market on agricultural wages). Using an empirical
study, BRarnum and Squire show that taizing household reorgani-
ration and market interactions into account, the cost of
rural /urban mioration can be 50% less than that obtained using
a strict production approach. (Barrium and Sguire, 1979, pp. ©
and 14) This work, although in a rather embrvonic stage of
development, seems to be getting at what Todaro {1980) said
was lacking — i.e., empirical analysis of changes in produc—
tivity due to migration.

Labor demand and supply decision making in an agricul -
tural househnld cituation is not entirelvy analogous to the
neoclassical model of the labor market described previously.
In that model, supplyv and demand decisions were made indepen-—
dantlivs the +former by households supplying labor and the
latter by farms demanding labors the market wage served as the

eouilibrating mechanism. In the aagricultural household case.



the same entity makes botn supply and demand decisions. Under
such circumstances, consumption and production decizions are
not made independently, and, therefore, cannot be estimated
econometrically. This problem exicts because decisions about
consumption of leisure de_ermine the guantity of family labor
cuppliy left for prouduction and, therefore. the level of output
{as=uming that labor is a constraining input and the household
does not have access to hired labor).

The authors point out ithat the dual role of the farm
household does not seriously complicate project analysis 1if
most households participate in the existing lzbor market
pither as buvers or sellers of labor. This observation is
supported by the work of Jorgenson and Lau (1969) which showed
that, under certain assumed conditions, production and con-
sumption could be modeled econometrically in a recursive sSys—
tem of eguations. Specifically,

1) i households maximize utility which is a function
cf leisure and other consumption commodities, subiect to &
respurce constraints

2} if family labor and hired labor are perfect substi-
tutes: and

2) if all households participate in the labor market,
theni

the optimal production decisions of the household

may be taken independently of the consuwnption deci-

sions. In particular, this implies that at any

given market wage rate the quantity of labor uti-
lized on the household farm is independent of the

quantity «of labor the household is willing to
supply. {Yotopoulos and Nugent, 197&8. pg. 271}




Work with farm household models such as those discussed
above is =till highly theoretical with few emspirical estimates
hawving bDeen made. Furthermore, the assumptions of perfect
substitutability between hired and family labor, and Ffull
market participation certainly rectricts the model s useful-

ness for many areas of the world.

Although the assumption of labor market participation by
211 househplds is of particular importance in the types of
household econometric models discussed above, orne is led to
aslk if the level of labor market participation shouldn’t be
given more attention by analysts who aré simply using market
wage rates as proxies for marginal value products of family
labor. Thie i= done more in comparative advantage studies
than project analysis which lends itseld to implicit valuation
of family labori nevertheless, examples of thise line of
thought are found in both types of analysis. When agricul-
tural households do not participate in labor markets as either
buvers or sellers of labor, it requires a bhuge leap of faith
to assume that the marginal value product of family labor is
equal to a nearby market wage.

(E)} LESSONS DRAWN FROM LABOR MARKET MODELS

Many other labor mariket models have been conceptualized
bv economists, anthropologists, sociclogists and others in an
attempt to compensate for the inadequacies in the neoclascical
economic model. The major lesson to be learned from the
partial review above is that the choice of technigue for

estimating a marginal value product of labor implies some
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underiving concent of labor market relationships and reguires
that the analyst consider the correspondence between the im—
piied market model and actual labor conditions in the milieu
of interest. 6 Harris~Todaro model certainly suggests dif-—-
ferent +Foregone marginal value prodgucts than a Lewis model .
It is also important to recognize that little empirical work
has been done to test the hypothesized relationships sugoested
in various labor market models and little work has been done
orn developing non—market models ot labor allocation reqguired
for estimating marginal value products of labor for families
which never engage in labor mariet transactions.

Given the economic theory and principles o+t oppaortunity
cost pricing upon which economic analysis is built, the per-—
cistence of diseouilibrium and the absence of empirically
tested labor market models tend to weaken the very foundations
upon which shadow wages are built. A review of empirical
shadow wage estimates made in comparative advantage and
project analyses is presented in the next several pages. The
roview makes it clear that analysts freguently assume the
presence of a particular wmodel or & particular type of
disequilibrium with little attempt to justifyv that assumption.
to clarify which marginal value product is being estimated. or
to make the conseguences of their choices explicit.

B. COMPARATIVE ADVANTAGE STUDIES FOR FOLICY ANALYGIS

Largely in response to the seriesc of droughts which have
plagusd Sahelian countries during the past ten to fifteen

vears, West African governments have established goals to
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acsure self—-sufficiency in production of their major grain
crops—rice. millet, and sorghum. Food self-sufficiencv, it
is believed, will protect nations from the devastating drain
o their limited resocurces of foreign exchange which occurs
when arain must be imported. The guestion of whether or not
self-sufficiency in food production is really an sconomically
cound goal hac been raised from a number of guarters. Studies
of national comparative advantages in  producing particular
food crops are an attempt to answer this gquestion.
1. THEORY OF COMPARATIVE ADVANTAGE

The theoretical underpinnings of a comparative advantage
analysis are found in general equilibrium theory as appiied to
international trade transactions. The detaile of the theorvy
can be found in anv standard economics text and will not be
repeated here. In general. the theory maintains that nations
which face different cost structures for the production of
var ious goods can benefit from trade. Both the intensity of a
nation’s demand for particular noods and exchange rates deter—
mine the exact pattern of trade which 1is established. In
general , however . each country specializes in those products
which it produces most profitably and imports at least some of
those products which it produces iese efficientiy. The impli-
cation drawn +From this theory by those doing comparative
advantage analvsis is that a nation should not produce a
product which it can import at a lower cost. The purely
economic textbooi: model does abstract from political consider-—

ations such as the self—sufficiency and food security goals of



Sahelian countries. Furthermore, institutional constraints
throughout the world do not often permit the rapid adiustment
of enchange rates reguired to prevent recurrent balance of
ftrade deficiits. One of the major reasons for the model’s
failure to describe the real world is the existence of
uncertaintv. The theory assumes that each country knows with
certainty the full range of production and trade possibilities
and is able to respond instantaneously to any change in these
variables. Although attempts have been made to develop trade
models which incorporate uncertainty, Jabara (1979) Afor
example, those doing comparative advantage analysis tend to
rely on the more static neoclassical version of the theorv.
Such an approach is open to questioning due to the fact that
disequilibrium rather than equilibrium tends to prevail.
Nevertheless, economic analysis is performed in this manner
and it is worthwhile examining exactly how this is done.

One of the tasks faced by the analyst who wishes to
ectimate the domestic cost of production is to select the
appropriate opportunity cost. This becomes more difficult in
comparative advantage analysis than in project analysis due to
the fact that one is asking whether a country should increase
or decrease production of a commodity. It is possible that
the activity foregone by increasing production would not be
the s=ame as the next best alternative opportunity if produc-—
tion were cut back. For example, if rice production were
economically and financially profitable, farmers might be

encouraged to reduce leisure or time spent on off—farm




activities such as petty trading and handicrafis in order to
increase rice production and cash incomes. On the other hand.
if it were cheaper for the nation toc import than to produce
rice, government policy might trvy to discourage rice produc-
tion. 6 Ffarmer might respond by increasing production of
millet and other food crops to assure subsistence. In the
{ormer case, the marginal value product of off-—farm activities
would be the appropriate opportunity costs in the latter case
it would be the marginal value product of millet production.
Under conditions which might prevent families from allocating
labor across all activities so that the marginal unit of labor
in each activity has the same value. the opportunity cost of
off—farm and millet activities could well be guite different.
This is a fact of disequilibrium comparative advantage anal y—
sis which is frequently overlooked or glossed over by assuming

a relatively active. competitive labor mar ket.

2. COMPARATIVE ADVANTAGE AMALYSIS OF

WEST AFRICAN RICE PRODUCTION

Despite the difficulties of comparative advantage analv-—

ie summarized above, numerous studies conducted during the

n

last decade have tried to assess the economic viability of
self~sufficiency objectives in West African rice production.
The general approach used has been to japlate the rice produc-
tion sector from the rest of the economy and compare domestic
costs of rice production to the alternative of importing a

comparable guality rice at world market prices.




A methodology developed by the Stanford Food Research
Institute (sée Fearson, et. al. 1981) was used on 1975-76 data
in Ffive West African countries to estimate comparative
advantages in rice production. The methodology distinguishes
hetween "private” and "social” profitabhilitv. The terminologyv
differs somewhat from that used by Squire, Van der Tak and
others in project analvsis. The FRI "private" profitability
is actually "financial" profitability in project analysis
lanouage and "social” profitability is the FR! termincology for
efficiency or economic profitabilitv. The FRI methodology
does not make adjustments for the contribution of policies to
non—economic objectives such as income distribution and there-
fore the term "social" profitability should not be confused
with the Sguire/Van der Tak type of analysis using "social”
prices which incorporate weights for policy objectives other
than increases in national income.

The FRI methodology relies on second best optimizing in
its analysis which assumes that existing government policies
rausing non-optimal market dicstortions will remain in effect
during the entire period for which the analysis is to be
relevant. The authors suggest that "this is eguivalent <o
derivinno the first-order conditions for welfare maximization
with market distortions acting as constraints.” {Fearson. et.
al.. pg. 49596) 1t has been mathematically demonstrated by
Lipsey and Lancaster (1956} that meeting first order condi-
tiohse in such second best situations does not guarantee

achievement of a FPareto optimum. in other woprds, if it 1is
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impossible to eguate the marginal rate of substitution and the
margénal rate of transformation for some pair of goods, it is
better to deviate +rom these Fareto optimal equilibrium
conditions for all pairs of goods except under certain very
unusual and restrictive conditions. {Ng, 1984, pg. 2200

The FRI study does not explicitly address this problem of
cecond best analysis and the relevance aof the results +for
guiding the policy process. Ng (Chapter %, 1980) offers an
interesting and detailed discussion of second best optimiza-
tion. He brings the concept of information costs into the
marimizration process and develops a set of third best rules
which suggests that under conditions of informational poverty
or informational scarcity. optimizing with second hest con-—
straints could well be considered a first best splution.
There is no indication in the FRI work, however, that thev are
relving on Ng's third best assumptions.

foccording to the FRI method:

.-.positive social profitability implies an inter-—

national comparative advantage because the country

can  produce rice efficiently both for its own use

and for ewport. (page 9)
The FRI concept of "efficient" production is characterized by
a s=ituation where the social value of output is equal to or
greater than the social opportunity cost of the commodities
and Factors of production emploved. Humphries {in Fearson,
et. al.) describes the procedure and rationale as follows:

Production expencses are divided into categories--the

taxes and subsidies stemming from government poli-

cies., and the real resource costs—which allow re—
sunlts to be calculated in both social and private
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prices. This measure of social efficiency, labeled

net social profitability (NSP), equals the differ-

ence between the import value of a kg of rice and

the cost of producing it domestically. Resouwrce

costs are divided into imported inputs valued at

c.i-f. prices and primary factors——labor., capital,

and land—valued at social opportunity costs. Be-

cause the NSP equals the difference between value

added in world prices and opportunity costes to the

economy of obtaining this value added. a negative

NSF implies a lack of comparative advantage., or a

loss o+ economic efficiency. {(pp. 78-9)
While this method of analysis does identify those products
which are profitable to produce, it does not offer any direct
guidance on how much af the product to produce for domestic
consumption and/or trade. Further analveis would be required
to determine the relative profitability of rice with respect
to other crops produced for export. In a cleosing chapter of
the FRrRI study. a table using resource cost ratios to suggest

. L]
the relative profitability of rice compared to other commodi-—
ties such as coffee, cocoa, and palm oil is presented. The
table is compiled From a number of sources and it is not
clear that all estimates are based on the same. underlvying
assumptions —-— particularly with respect to costing of labor
inputs.
(A) BGENERAL METHODOLOGY FOR TREATING
LABOR IM FRI ANALYGIS

It is helpful to keep in mind the general objectives of
the comparative advantage analyses carried cut by FRI, when
turning to the following detailed examination of the method-
ology emploved for estimating economic and social costs of

rice labor — the most costly factor of production in each of

the Ffive country analyses perforaed. With respect to labor




CoOSiS. the FHRI overview of methodolooy is iimited to a short
statement of assumpiions used consistentlv from one country o
the next. The assumption which most influences the shadow
price of labor in rice production is stated as follows:
Although most work is performed bv the familwv. éll

farm labor 1is valued at the wage rate paid to
casual. uncskilled workers available from the locail

iabor market. {(pg. 444&8)

The FRI decision to sguate the cost of family labor wiin
that o+ hired unskilled labor in both economic and financial
analvsis differs from procedures commonly used by proiect
analvsts who frequentliy value family labor implicitlyv as part
of a resigdual net benefit covering returns to family it abor.
management, and eguitv. This residual method 1s discussed 1n
mare detail on page &0 where project analysis technigues are
described. it is mentioned here because of its absence from
the comparative advantage literature. Aan analvsis wiich en—
olicitlv wvalues all family labor at the wage rate can make a
praduction process apoear elther more or less expensive  than
an analysis which relies an an implicit valuation pased on
residual returns. Winch (197&8). for example, found returns to
family labor in northern Ghana te be much oreater than pre-
vailing wages while kKamuanga {(1982) found them to be a great
deal less than wages in Mali. One is inclined o azk whvy tho=e
doing comparative advantage analvsis do not trv to formulate
the praoblem in more of a project analvsis framewor i, This
would call for comparing the profitabilitv of rice production

+o the profitability of those activiiies which would be
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eliminated were rice producticon increased or expanded i+t rice
oroduction were decreased.

Earnum and Saquire (1577 and 19787 suggest that same
justification +For treatincg familv and hired labor as a homo—
genecus input should be presented: this is not done in  the
Stanford studv. Using the same concept of valuation for
determining the marginal value product of both hired and
familv labor implies either {13 that familv labor would hire
itself out as unskilled labor if not currently engaced in rice
production or (2) that zubsistence production of staple toods
would be the alternative smployvment of familv labor and that
the wage rate for unskiiled labor approximates the retwns to
family labor in subsistence agricuiture. I+ the situation
described in the second alternative were true, the wage rate
would refiect the marginal value praduct of both hired and
familv 1abor in the next best alternative activitv to rice
production. The fact that FRI did an analysis demonstrating
that the wage rate in the savannan zone of the Ivory Coast did
approximate the returns to subsistence labor implies that the
assumption is based on the latter case. Unfortunately, simi-
lar data were unavailable +or other countries and the
existence of these conditions cannot be generalized across
national borders.

altihough the FRI study assumes that the marginal value
arpdgurt of familv and hired labor are equal . a discussion 1S
oresented suaggesting that wnder certain circumstances the

marginal value product of familv tabor couid be greater Ethan

e
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observed wages. For example, thev consider the possibility
that farmers might possess technical and management skillse of
5 ecufficiently high level to justify an imputed wage éreater
than that prevailing for unskilled labor. These comments seem
inappropriate in this context given that the cbjective of the
analysis should be to cost labor at its next best alternative
emplovment. Were & farmer not farming on his OwWnh. it is
unlikely in West Africa that he would be hiring himself out as
a farm manager. Work by Hoffman and Gustafson which will be
discussed in Chapter V criticizes this type of opportunity
costing in the U.S5., where the possibility of finding work as
a hired manager is certainly much greater than in Africa.
Appendix B (pages 4464—467) of the FRI report offers an
additional explanation of the logic behind equating the oppor—
tunity cost of all rice labor with the unskilled wage rate.
Among the arguments presented arel
11 Official minimum wage laws do not appear to inflate
wages actually paid by farmerss
23 Ta: and subsidy distortions usually require no shadow
wage adiustment because.

a) Both hired and family labor for rice are withdrawn
from production of subsistence crops which tend to be exempt
frem taxes and subsidiess

bl income and price effects of a possible decline 1in
subsistence crop consumption (assumed untaxed) and an increase
in rice consumption {(assumed taxed) are thought to cancel each

other out as the products involved are substitutes:
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c) Tradeoff=z in production and consumption patterns
involving subsisztence crops and rice will not have an impor-—
tarnt effect on consumption of other goods and services, hence.
there is nho need to make shadow price adjustments for
distortions in other consumer markets.

Possible exceptions to this rule of thumb were mentioneds
one dealing with family labor iz of particular relevance. Al-
though the suggested methodology consistently values family
and hired labor at a shadow wage based on observed market
wages, FRI suagests that the market wage could be an over—
estimation of the true opportunity cests of moving a unit of
family 1abor between staple crop production and rice produc—
tion. The market wage presumably covers costis incurred by
hired labor which are not incurred by family labors irE.y
costs of transport, job hunting, living away from home (for
teﬁparary labor), purchasing food at market prices, etc. in
discussing the effects of this over—estimation, FRI states:

The problem may not be very great if agriculture is

highly commercialized and the rural labor market

well devel gped. It i=s more severe in traditional,

smallholder agriculture which is incompletely linked

to the cash economy. (p. 4568)

The authors seem to be implying that if agriculture is
commercialized, little +family labor is used and/or family
members can easily move from on—farm to off—Ffarm employment.
The existence of commercial agriculture, however, still does
not negate the fact that the market waoge rate includes pavment

of cocsts for participation in the labor markat and should not

be used as a marginal value product for familv labor. When

N e



family labor is employed on the family farm, costs of working
away from home are not incurred and should not be allowed to
inflate the costs of rice production.
(B) CASE STUDIES OF SHADOW PRICING IN
COMPARATIVE ADVANTAGE ANALYSIS

FReports of specific country analyses using the FRI meth-—
odologv do attempt to justify their choice of the prevailing
unskilled wage rate as the opportunity cost of hired labor.
Little discussion is offered, however. concerning the appro-
priateness of valuing family labor at the same rate. A brief
summary of assumptions made about the five labor markets
considered and adjustments to observed wages deened necessary,
helps to focus attention on a number of unanswered questions.

Ivory Coast

The reasons given for using the annual average opbserved
wage rate as an approximation of the marginal value product
for hired labor were that:

1} factor markets functioned well

2) distortions caused by the government were minor

3) seasonality factors did not change the wage rate

Evidence was presented to demonstrate that wages varied
by sex and ecological zonei only one isolated case of seasonal
variation in wages was found. Shadow wages used took into
account variations due to sex and region as well as
adjustments for costs of meals, job search and supervision.
Hs wmentioned previously, the Ivory Coast is the one country
where data were available in one region to confirm that the

wage rate -—-- adjusted for costs of transportation. meals.




supervision, etc. —-— did indeed approximate returns to tradi-
tional food crop production for farm consumption. This pro—
vides evidence —— for the region under consideration —-— that
the marginal value product of hired and fami}y iabor are
approximately egual. it is not clear, however, whether the
returnz to traditional food crop production were returns to
only labor or included returns to management and capital
investments.

Use of the wage rate or returns to subsistence productiocn
as the opportunity cost of rice production implies that, were
rice farmers to discontinue rice production, they would engage
inn subsistence crop production or hire themselves out as
unskilled labor. While +this is not clearly stated in the
analysis, it is implied.

Sierra Leone

Shadow wage rates for unskilled labor are taken to

be the same as markeit wages. There is ample evi-

dence of the existence of an active rural labor

market with minimum distortion of wages. (p. 2148}

This is the only statement in the FRI analysis concerning
shadow prices of labor in Sierra Leone. No discussion of the
relationship between the wage rate and the marginal wvalue
product of family labor is presented. Spencer does refer us
to an earlier publication (Spencer, 197%9) in which the Sierra
Leone labor market was studied and observed wages were shown
not te be influenced unduly by existing minimum wage
legislation., implying that wages were, therefore, adeqguate
estimators of the marginal value product of rice labor. Un—

like studies im a number of octher countries, Spencer found
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strong evidence of cseasonalityv In WaDEeEs, as well as regional,
sex and age related wage differentials.
Senegal

Senegal ie another case presented which fails to give
strong evidence that the wage rate for unskilled labor pro-
vides = titrue measure of the opportunity cost of hoth family
and hired rice labor. Without presenting their corroborating
evidence, the authors state that the factor markets Function
well, causing prices toc reflect scarcity values, and that
minimum wage legislation has little impact on market wages.
No mention is made of seasonal variation in wages. Same
evidence of regional variation is accounted for by relocation
costs.

One interesting adjustment, however, is made in the case
of female labor engaged in the traditional method of rice
production used in the Lower Casamance. The authore felt that
female labor would be more appropriately valued at S/&6ths  the
male rate. The authors state that!l

Ties between the traditional and commercial sectors

in this area of underdeveloped infrastructure are

weak, and the supply of family labor to the mar ket

could be guite inelastic. Hence, valuation of pre-
dominantly female traditional on—farm labor at the
market wage rate of the commercial agricultural
cector overstates the reservation price of family

labor in traditional techniques. {p. 280)

The implication seems to be that, given restrictions on their
participation in labor markets, women are willing to work in

family rice production activities even though returns per unit

of labor are less than the market waage. This assumption
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brings to the surface two praoblems of particular interest 1in
the present study: (1} The problem of aagregating across
non—~homogeneocus labor groups and (2) the problem of estimat-
ing a marginal value product for the labor of families which

do not participate in the labor mar ket.

The problem of non—homogeneous labor comes to the surface
when one realizes that the Lower Casamance is settled by
families of very different religious and cultural perspec-
tives. Conseguently, attitudes toward female participation in
the labor market vary sharply from village to village. For
example, Balante women of Birkama are not permitted to seek
employment outside the village while the percent of Djola
women of Oussouye. Diatock and Baraka who migrate in search of
employment is often greater than that of village males. {Bee
dedonge, et. al, 1978. pp. B4-85.) The FRI research does not
mention such differences., and it is not at all clear that the
more predominant tendency in the region is the one reflected
in the FRI analysis.

The second guestion raised by FRI's five-sinths valuation
rule +for Casamance females concerns the choice of a marginal
value product for family labor in any household which does not
hire labor in or out: i.e.. is the full market wage rate ever
a good proxy for such labor? This issue is discussed in more
detail in Chapter IV in conjunction with the case study.

Liberia
The typical Liberian farmer engages in both cash and

staple (subsistence) crop production. filthough rice is




produced as a subsistence and a cash crop, the FRI analysis
lpoke only at the opportunity cost of cash crop rice produc—
tion. The authors describe a farmer®s optimal allocation of
labor between subsistence and cash crops as the production
point at which returns in subsistence agriculture plus the
value of decreased risk derived from food security iz equal to
the wage and/or returns in cash crop production. Considera-
tion of the risk factor appears important and is surprisingly
absent from other FRI analvses. It was observed that families
engaged in both staple crop and cash crop production would
deal with labor shortages by transferring labor from staple to
cash production, hiring unskilled labor to perform staple crop
tasks. No mention was made of observed seasonality in wagess
differentiation by region and sex was accounted for in the
analvsis.

The hypothesis is that the next best alternative to cash
crop rice production would be to transfer labor to coffee or
cocoa production, maintaining approximately the same level of
cstaple crop production. Because there is an active market for
labor on coffee and cocoa plantations, the wage rate for this
wnskilled labor was selected as the marginal value product of
alternative cash crop emplovment and therefore the ocpportunity
cost of rice production. The impact on wages of government
policies maintaining low coffee and cocoa prices and high rice
prices was considered. HNo adjustment was made as it was found
that the price effects balanced out in the market for unskill-—

ed labor which was relatively unseamented across crops.
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Bacsed on these observations of labor utilization, it was
determined that the mariket wage offered a good  approximation
of the marginal value product for both hired and family labor.

Mali

The Malian analysie does not address the issue of whether
the wage of unskilled labor provides an accurate estimate for
the marginal value product of family labor in rice productions
both tvpes of labor are assumed to have equal wvalue.

Consideration was given, however, to adjustments to com-
pensate for the existence of government price intefvention in
cotten  and  peanut production. it was determined that most
rice labor was drawn from millet regions where taxes do not
exist rather than from peanut and cotton sectors. Given this
pattern, adiustments to the observed wage were not found
necessary. Further consideration ié given to the appropriate—
ness of these assumptions in Chapter IV.

Summary of Case Studies

The ¥Dllow£ng summary observations can be made about the
FRI approach to shadow pricing of rural labor.

1 tittle data or descriptive material is provided to
support the general assumption that the marginal value product
of family labor is egual to that of hired labor. There seems
to be an implicit assumption that farm families are indeed
allocating labor among alternative activities so0o that the
marginal value product for all categories of labor is equal

across activities and fairly well reflected by market wage

rates.
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2? Consideration of non—competitive behavior in the
labor market seldom goes beyond the effects of minimum wage
legislation and the impact of government imposed product price
distortions.

) The role of sex, location, and seasonality in causing
wage variation wase considered in most cases and necessary
adijustments made to the marginal value product: these vari-—
ables did not have a consistent role in  wage determination
from countrvy to country., suggesting that they are parameters
for which generalizable rules and/or assumptions should not be
postul ated.

41 Little time was devoted to presenting a model of the
relevant labor markets to explain why the ppportunity cost of
rice production was based on the marginal value product of a
particular alternative activity such as paid employment. The
liberian study came closest to presenting such an analysis.
The implicit assumption that a market functions competitively
unless concsiraining government institutions are present seems
tenuous in a developing country context where socioc—cultural
constraints may be more important than those imposed bv
government. The potential role of socio-cultural constraints
has been acknowledged in theory {e.g., the work of Temple
discussed by Bruce), but few practitioners have heen able to
incorporate such factors in  their empirical work. The
Senegalese case where the marginal value product of female

labor was adjusted is an exception.
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o) In three of five countries, rice production was found
not to have a comparative advantage. The implication of this
finding is that farmers in these countries should switch to
production of some other crop. Were substantial numbers of
farmers to do so, policy makers would no longer be considering
a situation of marginal change and the tools of marginal
analysis used by FRI would have guestionable relevance.

Thic review of comparative advantage studies has provided
ceveral concrete examples of opportunity cost estimates which
do not entirely measure up to the dictates of economic theorvy.
In many CAsSeS, it is the problem of applying static
equilibrium theory to a dynamic disequilibrium situation which
is responsible for the inadeqguate estimates. In other cases,
lack of data appears toc be the culprit. in the latter case it
may have been decided that the cost of better data and esti-
mates outweighed the benefits. One is prompted to ask. how-
ever, the extent to which less than ideal estimates should
temper the uses made of the full economic analvsis and the
role which sensitivity analysis might play in rendering these
estimates wmore useful to policymakers. These questions will
be dealt with in more detail in Chapter V.

C. SHADOW FRICES OF LAROR IN PROJECT ANALYSIS
1. THEGRY AND PRACTICE

International donor agencies financing large scale devel -
opment projects require detailed ex—ante analysis of project
proposals to estimate both financial and economic profitabil-

ity. Given a situation where markets function freely without
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the imposition of government taxes or subsidies, and observed
prices reflect the true relative scarcity of resources, finan-—
cial and economic profitability would be identical. The real
concern in  project analysis is the situation where various
constraints prevent observed prices from reflecting the true
coet to society of a particular activity. Squire and Yan der
Tak provide a helpful illustration of the concept:

...a money payment made by the project-operating
entity for, say, wages is by definition a financial
cost. But it will he an economic cost only to the
extent that the use of labor in this project implies

some sacrifice elsewhere in the economy with respect
to output and other objectives of the country.

{pg 1&)

In other words, if labor used in a project would have been
unemployed without the project, the economic cost to society
in .terms'of foregone output might be zero. The key to the
estimation of the economic cost of labor is to determine the
marginal value product of labor in its without-project
occupation.

Wwhen dealing with both the economic and financial costs
of family labor in agriculture, a varietvy of estimatian
technigues are commonly used. When possible. analysts impli-—
citly walue family labor using the method mentioned on  page
47. With this method. residual net benefits without & project
are compared to residual net benefits with a project. The
incremental net benefit due to the project is obtained by
subtracting the former from the latter, providing a measure of
returns to proiect investment which is used to decide whether

the project meets the minimum returns to capital desired. A
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derision can be made to accept or reject an agricultural
project using family labor without making any reference to
market wages: although any project labor demanded in excess of
+that used without the project can be explicitly valued at some
estimated opportunity cost derived from observed wages. A
variation o©of this method is to calculate the without project
net benefit of the farm family to obtain an estimate ot re-—
turns to family labor, management, and equity. If the analyst
assumes that returns to equity capital and management are
inconsequential, returns per person day of family labor can be
agbtained by dividing davs of labor input into net benefit.
fAdjustments can be made to the net benefit for wages or income
earned in off—farm activities. The resulting return per fami-—
ly workday in without project activities can then be contras—
ted to the anticipated return per workday with the proposed
project. This approach is more commonly encountered in finan-
cial analysis than economic analysis as it provides an indica-
tion of incentives for farmers to participate in project
activities. in both casee, however, the analyses provide
results which wmay be quite different from a case where all
familv labor is valued at the wage rate. (See Gittinger,
Scott, et. al, or Brown for more details on this residual
method.)

When it is not possible to compare the with and without
project benefits From farm family labor because the family
engaoed in farming with the project was not previously so

engaged., the opportunity cost of project labor is based on any
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income +from pre—project employment which is foregone due to
project activities. The criterion is actual income foregone,
and its calculation requires some knowledge of the pre-project
days actually worked by the laborer (s) in guestion.

Unlike family labor, the cost of hired labor tends to be
based on the prevailing wage for unskilled labor adjusted for
mar ket distortions- There is an implicit assumption in these
procedures that the marginal value product of family labor
does not equal that of hired labor, and that farmers do not
allocate labor inputs in accordance with neoclassical theory.
Numerous technigues for identifying market distortions and
guantifying them so as to translate observed wage rates to
cshadow rates have been developed, Many project analvsts begin
this process by developing a model of a particular labor
market in an attempt to identify the factors which might cause
distortions. Once the nature of the distortions is recog-
nized, specific technigues for calculating adjustments can be
applied.

2. CORRECTING FOR DISTORTED WAGE RATES

Synthesizing suggestions from a variety of sources. Colin
Hruce (19761 sets out Five methods for calculating a
reasonable estimate of the marginal value product of unshkilled
labor when it is suspected of deviating from the market waqge
rate. As Bruce discusses these various methods,. the reader is
not sure if the marginal value product being estimated is
correcting for a disequilibrium created only by supply being

greater than demand, or by producers not being able to gquate
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wages paid with marginal value products, or by some combina-
tion of the two. The implication is that there is some exact
marginal wvalue product of labor which exists when all the
conditions of the equilibrium price auction model are met.
The formulas presented are thought to bring the analyst closer
to that marginal value product. One cbserves that the sugges—
ted adjustments tend to move estimates in the anticipated
direction vis a vis wages. it ie unclear. however, exactly
what theoretical grounds exist for assuming that the marginal
value product is a linear function of wagés and unemployment
rates. This linear relationship is implied in a number of the
estimation methods. The five methods discussed by Bruce are
presented in summary form in the fnllnwing paragraphs.

13 4 sample survey which directly asks by what amount
output  would change if one person’s labor were added or taken
away from the present productive process. This would be an
expensive and time consuming process.

23 Calculation of an average wage which has been 'weighted
by seasonal variation in the ratio of labor utilization to
labor availability. Such an average could be expressed as

follows:

12
M= I (Dj/Siru;
i=1
M = Marginal value product of labor
Dj = Labor utilization per month
§ij = Labor availability per month

Ex
™
H

Average monthlv market wage




Thie formula assumes that an analvst is able to calculate
an average wage for each month of the year, as well as monthly
labor utiliration and availability for the relevant market.
Given classical wage theary, one then hypothesizes that this
observed wage would be equal to the marginal value product i+
and only if labor actually utilized was egual to labor actual-
i1y available. Bruce’s formula for estimating marginal value
product would give the monthly pbserved wage a weight of unity
in such a case. I¥, on the other hand, supply is greater than
demand, the observed wage would receive a weight of less than
one. EBruce notes that difficulties inherent in measuring
labor availability render this method impracticable for imple—
mentation. but more feasible than a survey such as that sug-
gested above. Furthermore, the method seems to ignore Bruce’s
own observation that wages paid in traditional agriculture may
be greater than marginal value product due to social
constraints. The adjustment only accounts for that part of
l1abor market disequilibrium resulting from excess supply-

Ancther shortcoming of the method is its failure to
weight the marginal value product of different months to
reflect seasonal variability in rural labor use. For example.
the slack season marginal value product receives equal weight
with the peak season marginal value product in the annual
agaregation even though it might represent a very small frac-—
tion of total labor hours utilized during a given year. AN
attempt is made in Chapter IV to use this formula in estima-

ting the marginal value product of "Office du Niger” labor.
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Additional problems of using the technigue will be addressed

in conjunction with the case study.

) in the absence of detailed labor availability and

iz

utilizstion data. one can approximate method two by assuming
wages egual marginal value product during the peak season and
estimating underutilization during slack periods. These esti-
mates of labor availability can then be plugged into the
eguation shown above. In other words, the Dj/5j ratic for the
peak period would be unity. A "guesstimate" of the Di/S3
ratic for slack periods would be made. These ratios would be
uesed in the Bruce formula in conjunction with actual data
collected for WiTs. .

4) Ectimate the average product of labor (in terms of
economic prices) by dividing the value of total agricultural
production —— preferably for a region, and preferably deduc—
ting the value of inputs, such as fertilizers — by the size
of the agricultural labor force. If nothing is known about
the difference between the average and marginal products of
labor, one could take half the value of the average product as
being the very approximate value of the marginal product.

=) To obtain an estimate of marginal value product per
worker vyear, Little and Mirrlees suggest the following:

a) Assume M=Wj in peak periods

b Obtain an average of peak and non—peak marginal
value products for the year

c) Multiply average marginal value product by the

estimated number of days labor in the project area is fully




emploved to obtain an estimate of marginal value product per
man Vvear. This method resembles method three above, but is
converted to an annual basis by adjusting for average number
of days a worker might expect to be unemployed.

Brown {1979) also suggests a number of ways to estimate
the economic cost of both family and hired agricultural labor.
His recommendation for basing the value of family labor on net
returns to the farm family has already been discussed. For
hired labor which appears to be underemployed without the
proiject., he recommends using the peak season wage rate multi-
plied by the number of days when labor is ocarce as an esti-
mate of the annual cost of removing one laborer from  the
agricultural sector.

By way of summary, Bruce suggests that four specific
guestions must be answered for proper opportunity costing of
labor:

1) What is the marginal value product of project labor
before it is moved to the project?

27 What is the marginal wvalue product of family labor in
on—farm activities carried out before the project?

3} What are the seasonal fluctuations between the demand
and supply of project labor likely to be?

1) What seasocnal variations in market wages exist before
the project and are likely to exist during it?

Due to the problems inherent in collecting this type of
lapor wutilization and supply data, project analysts tend to

resort to one of the sugaested short cuts or a variation
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thereof rather than conducting a survey or attempting the
second method proposed by Bruce. in the past few vyears a
number of empirical estimates of shadow wages hbave been at-
tempted by field economiste actually doing project analvsis
and bv theoreticians trying to test the wvaliditv of their
theories. Some of this work is reviewed below.
Z. SHADOW PRICING OF LABOR IN PRACTICE
(A} Thailand

In his guide to project appraisal Bruce includes an
example of country parameter estimations for Thailand. The
marginal value product of labor in various labor markets 1is
one of the parameters estimated. when considering the finan-—
cial, economic, and social prices of labor, the consultants
made a distinction bhetween hired and family labor valuation
only in the financial analysis.

... {financial cost of labor is) costed at Baht 12

for hired labor and Baht 9 for family labor. which

is the imputed cost at estimated *recervation wage”

{illustrative)., {(p. 11%)
For the economic analveis. all labor was valued at the single
rate of Baht & derived as follows:

The CR {consultant’™s report) estimates that on average

throughout the year the labor force is employed only 25

percent of the time——5& percent during peak perionds of

sowing, weeding and harvesting. The CR further estimates

that with the project the labor force will be employed an

average of only 350 percent, 73 percent during peak
periods.

The CR gives no seasonal variation in wage rates: the
rate given of Baht 10/day rising to Raht 12Z/day is as-—
sumed to be an average. Taking intoc account the under-—

employment it was roughly estimated that the marginal
product of labor is half the market wage, i.e., ERaht
&/dav. (p. 93}
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Although not specified, this decision appears to assume that
labor used by the project will most likely be drawn from the
pool o©of wage laborers rather than those currently self-—
employed on family farms.

(B} Turkey

Mashajekhi {1980) divides the Turkish labor market into
three sectors to estimate the shadow wage rate. He assumes
that the sectors are linked in a Harris/Todaro type market
where migration is a function pf urban employment probability
and rural-urban wage differentials. The rural market is char—
acterized bv surplus labor as well as open unempl ovment, but
marginal wvalue product is assumed +o be greater than zero.
Mashajekhi points out that his particular variation of the
Harris/Todaro model assumes a constant rate of urban unemplov-—
ment implying that the migration in response to a newly
created urban job will be equal to the ratio of the wurban
iabor force to the level of total urban employment. Given
these assumptions, the opportunity cost of creating new urban
empioyment which withdraws labor {from rural sectors is found
by multipiying the marginal value product of rural labor by
the migration rate.

In his treatment of the rural labor market no mention of
family labor is made: estimates are derived soclelv with re-
spect to the market for hired labor. In estimating the mar-—
ginal value product of rural labor. the author relies on World
Bank shadow wage estimates for a 1977 forestry project. The

method estimated a weighted average wage from observed peak
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and slack season payments, assuming M=Wj during the peak
spaconi labor uwtilization for slack seasans was estimated.
This description suggests the third method described by Bruce.

The maraginal value product of rural labor also plave an
important role in  the Mashajekhi analysis of the informal
urban sector as the author assumes that the marginal wvalue
product of rural labor approximates that in the urban informal
tabor market. The assumption is based on the observation that
rural labor migrating to wban areas tends to be absorbed by
the informal sector before moving on to the formal one where
wages are higher due to unions and government minimum wage
laws. It ie not clear how transfer costs and possible differ-—
ences in rural/urban cost of living would affect this assump-
tion. Given the high probability that urban rosts of living
exceed those in rural areas, and that migrants will incur
transfer costs. one would anticipate that urban marginal value
product as well as urban wages would have to be greater than
rural marginal value products to sustain rural/urban migration
over time.

Table 1 summarizes some of Mashajekhi’s results and per—
mits one to note how shadow wages differ when the migratidn
effect implied by the Harris/Todaro model is considered. This
table illustrates the importance of having a clear and accur-—
ate conceptualization of the labor market before attempting to
estimate shadow wages. in addition to calculations of shadow
wages, Mashajekhi presents accounting ratiocs (Table II), i.e.,

the ratic of the shadow wage rate to the observed market wage.
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TABLE I

SHADOW WAGE RATES IN TURKEY
TURKISH LIRAS

TEP EEP SP1 sp2

LABOR SECTORS

RURAL 35 59 S0 =1
URBAN INFORMAL

NO MIGRATION EFFECT 35 73 &0 68

MIGRATION EFFECT 44 a4 &9 -
URBAN FORMAL

NO MIGRATION EFFECT 118 173 153 163

MIGRATION EFFECT 148 203 183 192
NOTE: TEP TRADITIONAL EFFICIENCY PRICE

N

EXTENDED EFFICIENCY PRICE (ADJUSTED FOR
. CONSUMPTION EFFECT.

SPi AND SP2 INCLUDE ADJUSTHMENTS FOR SOCIAL
ACCOUNTING.

SOURCE: MASHAYEKHI, PAGE S4.

EEP

69

TABLE 11

ACCOUNTING RATIOS FOR TURKISH LABOR

TEP EEP 8F1
RURAL SECTOR -2 - &5 - 56
URBAN INFORMAL SECTOR D2 - b6 .55
URBAN FORMAL SECTOR - 43 -« 64 =7

SpP2
- &0
61
» &0

SOURCE: MASHAYEKHI1, PAGE S6.
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It ie interesting to note that while the absoclute levels of
shadow wages vary substantially, the accounting ratios are
much more uniform.
(C) Morocco

Cleaver (1980) presents an exercise in country parameter
estimation for the Morocco Fourth Agricultural Credit Froject.
The project proposed to make credit available to farmers who
were willing to adopt new production technigues. Five model
farms were conceptualized, each representing a change in agri-
cuitural technology and/or enterprise combinations for far-
mers., The 1979 Morocco rural labor force was thought to be
.1 million man vears of which only 60% was fully empl oyed.
Froject related increases in rural employment were estimated
to be 78.000 man vears of family labor and 37.400 man years of

hired labor.

Cleaver describes his rationale for labor valuation as

follows:

The opportunity cost of labor is estimated at about
50% of the average wage rate. which is close to the
value of subsistence consumption. An alternative
caiculation, based on the percentage of Ilabor
employed per month and on the average daily wage.
vields an average opportunity cost of unskilled
labor egual to 304 of the daily wage. The higher
opportunity cost was used in the economic analysis.
{p. 11}

Ne distinction is made between family and hired labor. It is
interesting to note that were the Moroccan labor market to
resemble the FBruce/Temple model presented above. use of an
opportunity cost of labor approximating the subsistence wage

would be an over statement of the marginal value product of
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iabor. The Fact that Cleaver’s alternative calculations.,
which approximate Bruce's sercond method. resulted in an oppor-—
tunity cost lower than subsistence further sugoests that the
Temple model may be relevant. One assumes, however, that the
higher rate was selected to assure a conservative estimate of
economic profitability for project activities.

(D} Iran

Irvin (1975) has estimated the marginal value product of
unskilled labor for various regions in Iran. These estimates
were made in conjunction with an international Labor Organiza-—
tion study to develop a method for splecting road construction
technologies which would optimize use of labor from a national
social accounts perspective rather than from & private profit
marimizing point of view.

The model used a range for estimating net product fore-
gone in agriculture rather than a specific value. The lower
limit of the range was zero. This value assumed conditions of
open unemployment and labor allocation practices which allowed
for a migrant®s pre—proiect work to be nerformed by a prev-
iously unemployed person {i.e., the extreme case of the Lewis
model). fs pointed out by Sen and noted above, a marginal
value product of zero could not possibly be an equilibrium
wage, hence., Irvin is suggesting an estimate which cannot be
justified by the price—auction model underlying neoclassical
iabor theorvy. The upper limit for the marginal value product
under conditions of seasonal unempliovment or poor lahor mobil-~-

ity due to discrimination, inadequate information flows. etc.
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was concsidered to be the casual agricultural wage. The author
points out that the madel cannot be used if the usual marginal
conditions do net prevail — i.e.. if a large change in em—
ployment and/or wages is anticipated. This is & clarification
which is often neglected in other marginal wvalue product
estimate=.

Irvin’s +full shadow wage rate estimate is guite complex
az the upper and lower limits of the foregone product are
adiusted by a number of subjectively determined parameters
such as'premiums on investment, foreign exchange., and rural
consumpltion. A discussion of these adjustments is beyond the
scope of this paper. One adjustment, however, which warrants
further attention here is the cost of transferring a worker to
new emplovment. Irvin considers an estimate of the foregone
product of transferred labor to be incomplete if the worker
incurs greater costs of feood. bousing and transportation
and/or the emplover must undertake greater rosts of supervi-
sion or administration for each new worker hired. In such
cases. the total economic cost is the foregone product plus
+he sum of these other costs which divert funds from invest-
ment teo consumption. These adjustments seem appropriate given
the Fact that the foregone product is indeed being estimated
by the agricultural wage (8.75 Rls./hrl. the wage paid prior
+o a laborer®s transfer to road construction. This agricul-
tural wage is guite different from the unskilled road Ilabor
wage (16 Rls. hr}. The wage differential is usually thought

to include the necessary compensation reguired by an




agricultural worker if he is tp incur the costs of migrating
to road employment.

Trie discussion of transportation costs leads one to
guestion the tendency of other analysts to ignore such costs
when working backwards from market wages tc marginal value
products of familv labor. If Irvin considers their inclusion
ecszential for his analysis, should not those e=stimating the
marginal value product of family labor from observed market
wages be doing the reverse, i.8., subtracting out the costs of
migration rather than eguating the marginal value product of
hired and family labor? Dther empirical studies reviewed in
this paper do not consistently take this into consideratian,
even though one would expect it to be of great interest in
comparative advantaue analysis where most labor is provided by
the familv.

(E}Y Taiwan and Philippines

Reference was made in Chapter II to McDiarmid’s belief
that shadow wage rates should be estimated using ad jusiment
parameters derived from macro level data. He attempts to
develop a nhumber of these parameters for four countries ——
Taiwan. FKorea, indonesia, and the Philippines. Due to data
limitations, he was unable to estimate the marginal value
products +for orea and Indonesia. McDiarmid Ffollowed the
UNIDO method {(=ee Dasgupta, et. al., 1972} of estimating the
ratic of marginal productivity of agricultural labor to the
wage of non-agricultural labor (MW . He points put that his

analvsis relies on many of the assumptions associated with the




fewis i}abor market model described previocusly. Of particular
relevance are the assumptions of homogeneity 1in  the non-
agricultural labor force and the presence of a chronic surplus

aof labor.

McDiarmid refers to Taiwanese data series on indices of

money and real wages for agriculture, mining, and manufac—
turing. as well as io series on jabor productivity growth 1in
the various seciors. Using this data he develops the follow—-

ing set of labor preoductivity/real wage ratios.

TARLE 111
RATIO OF LABOR PRODUCTIVITY TO REAL WAGES. TAIWAN
YEAK AERICLUE TURE MANUFACTUR ING
1960 1.87 1.21
12465 Z.02 1.31
* 19&6% 1.55 1.57

Source: McDiarmid, og. 99

rawing on emplovment statistics which indicated that 719640
was near. the start of a large shift of labor from agriculture
to industry and services after a considerable period of
stabilitv." the author assumes that in 1760 a reasonable
equivalence exnisted between proguctivity and real waoes in
agriculture and an eqguilibrium also existed between the agri-
cuitural anﬁ manufacturing sectors. Due toc low levels of
unemplovment in Taiwan#* and other institutional factors. he
further assumes that —~- consistent with the Lewis model ——
workers in non—agricultural sectors are earning their margilnal
value products. Given these two assumptions. McDiarmid uses

the data in Table 111 to calculate & 64% decline in parity of




agricultwal labor productivity with respect to manutfacturing
labor between 1760 and 1969. Mchiarmid takes this to bs a
"rough indication of the relationship of marginal productivity
of agricultural labor to real wages and, therefore. a rough
measure of overpavment of labor 1n agriculture.” {(McDiarmid.
pg. 83

Growth in productivity data series were not available for
the Fhilippines forcing McDiarmid to base his M/W ratio on an
ectimate of average labor productivity in agriculture. A 1970
OECD =tudy estimated that productivity of agricultural labor
was approximately 3&6% that in other sectors and that it had
arown 474 from 19249-63. Making a number of observations about
the possible relationshin between average productivity and
marginal productivity during the 194945 pericod, due to non-—
propor-tional increases in use of agricultural {factors,
McDisrmid concludes that marginal product eogualed average
product in the early 19507 s. This inference permitz him to
estimate a .55 M/W ratio.

i+ the above summaries of Fchiarmid'™s ecstimation
procedures appear vague. it is because his discussion of the
inferencese drawn and the mathematical manipulations made is
very CUrsSory. The reader is not provided with clear
explanations that enable him/her tp folliow the theoretical and

mathematical logic behind the estimates. The highlw

£#It should be noted that government employment etatistics
ignore unfunderemployment in Taiwanese agricultuwre.
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aggregated nature of the estimates and the inadeguacies in the
Fhilippine data make it extremely difficult teo imagine how an
analvst would use and/or modify these national ecstimates Ffor
evaluation of projects in regions where productivity and wages
might not be well represented bv national averages. Although
hie use of Philippine agricultuwral productivity data {based on
net value of output per household per wor kday) circumvents the
problemsz associated with trying to understand the relationship
between family and hired labor, it presents the new problem of
trving to determine the relationship between average and mar—
ginal productiQity. Use of aggrecgate productivity measures
azlso assumes that there is ecual income and work sharing
throughout the agricultural sector and that remaining family
membhers do not increase their output after migration. {See
Irvin, 1778, 0ng. 127 4$pr a discussion of this.? I+ this
latter assumption is implicit in the use of aggregated produc—
tivity measures, then it is unlikely that the labor market
model underlving McDiarmid’™s analysis is really a Lewis model
as he implies.
{F! Summary

Numerpus other attempts have been made to estimate shadow
wage rates for project analysis. Appendix A provides a list
of other empirical work consulted for the purposes of this
study. orief notes about technigues used to estimate shadow
wape rates are included. A& review of these studies offers
little additional insight into superior techniques for esti-—

mating the elusive marginal value product of hired and/or
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family labor. As a rule; one finds analvsts forced to make
sweeping generalizations and tenuous assumptione as described
in the few cases presented above. The estimated shadow wage
rates are then integrated intc the project arnalvsis. The
eensitivity of the analvsis to marginal value product esti-
mates is otten discussed but the sensitivity of marginal value
product estimates themselves to various assumptions about
labor markets, quality of data used, and methods of data
analvsis are not always made explicit. Iin the absence of a
price—auction labor market in eguilibrium., the analyst 1is
forced to make choices about what data to use and which mar-—
pinal value product to estimate. The necessity of making such
choices frequently puts the analyst in a position where s/he
could unwittingly be making political decisions with impartant
eguity implications.
D. POLITICAL IMPLICATIONS OF TECHNICAL CHOICES

The public finance literatuwre discusses at great Iength
the peolitical ramifications of choosihg a discount rate;
priz-ing foreign exchange, or opting Ffor social versus
efficiency pricing procedures. The fact that this paper 1s
devoted to a discussion of shadow pricing labor and virtually
ignores the issues of shadow pricing capital or foreign
exchange is not meant to imply that correct pricing of non—
labor inputs is any less important. It is felt. however, that
inadequate attention has been given te wvaluing 1labor in

esconomic analysis of activities which have very large 1labor

components.
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Having recognized that the route to shadow wage estimates
taken by most analysts is often full of detours. pne feels
cbliged to ask some pointed guestions about the political
implications of choices made at various crossroads along the
WY . One +inds a surprising lack of such discussion in the
project analvsis literature concerning shadow wage rates. The
heated debates tend to be about whether marginal wvalue pro-
ducts of rural labor are equal te, greater than, or less than
zero rather than about the macro economic growth and eguity
implicationz of using different estimates.

The +following discussion presents a brief overview of the
digtribution and growth implications of various magnitudes of
shadow wage estimates. The reader may feel that the examples
presented exaggerate the potential impact of anvy single pro-
ject or comparative advantage analysis. While this cannot be
denied, one must also admit that the only major investments
being made in many developing economies are being channeled
through the World Bank and other donors who do use principles
of economic analvsis for allocating funds. Senegal., for ex—
ample, relies on foreign aid and grants for 85-20%L of its new
devel opment projects. {Gellar., 1280 The purpose of this
discussion is to stimulate thought on the possible cumul ative
etfects of economic analysis. rather than to present evidence

that economic analysis is already responsible for some of the

macro economic problems discussed below.
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(AY  INFLATION®

When economic analysis is performed using a shadow wage
rate which is less than the actual financial cost of emploving
labor in project activities, the choice of shadow price could
have macro economic policy implications. In the absence of
capital rationing, costing labor at less than market rates
will result in & greater number of government financed pro-—
jects passing muster (i.e., net present value > 0). In the
more likely situation where capital rationing exists, projects
which are selected will verv likely be those with cizeable
labor inputs. The larger the gap between shadow wages and
marlet wages. the larger the labor component one might antici-
pate in acceptable projects. A= government sets out to imple-
ment these proiects and pays the going rate. overall demand
for labor at this wage will increase, putting upward pressure

on wages paid by the informal sector which eccape

administration of the minimum wage. In other words., if a govern—

ment wishes to pursue a deflaticnary economic policy, project
analveis which keeps shadow wages below observed wages will
not be in tune with the prevailing policy.

in addition to canceling ocut any deflationary pressure on
wages due to excess supply. the implementation of projects

with large labor components could well trigger unanticipated

«The discussion of inflation., monetary and fiscal policy, and
growth in the next cspveral pages is drawn from a similar
discussion in Schmid., 1983. An effort has been made to recast
hie discussion to better reflect the developing country con—
text addressed in this paper.
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infiationary pressure in labor markets. The sizre of resulting
changes in market wages would most likelv depend on the nature
of market distortions originally causing wages toc be greater
than harginal value products {e.g., social. cultural, ipfmrma“
tional, etc.) and whether or not the projects implemented made
anv attempt to remove the distortions. Research attempting to
ascertain the extent to which the cumulative effects of
economic analysis using different shadow pricing assumptions
might raise wage levels and., therefore, accelierate inflation
in developing countries would seem appropriate.

Neoclassical and Keynesian theory both suggest that in an
economv with high levels of unemplovyment, more laborers can be
put to work without causing wages and prices to rise. VRecent
experience in both industrialized and non—industrialized coun—
tries suggests that reality diverges from theory on this
issue. While economic analysis in develaoping countries con-
tinues to build on the foundations of neoclassical theorvy,
economists in developing countries are increasingly challeng-
ing the price—auction labor model. There has long been &
tendency For economiste working in developing countries to
relv on neoclassical eguilibrium theory and simply explain the
ever present real-world diseguilibrium in terms of market
distortions or failures due to different socio-cultural behav-
ior patterns and specific tvpes of government interventions.
Ferhaps what 1is needed is a new theory that 1is founded on
diseguilibrium rather than a patchwork ouilt sewn together

with unrealistic assumptions and second best adjustments. The
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infiation/unemplovment relationship 1is a complex phenomenon
and certainly not simply a function of shadow pricing, but
same ctudy of the interactions between choices made in project
analysis and the performance of macro economic variables such
as inflation seems worthy of more attention than it has re-
ceived in the past.
{E) MONETARY AND FISCAL POLICY
The impact of shadow wage choices made by project ana-—

ivets cannot be anticipated without a full understanding of

government monetary and fiscal policies which will prevail

:
i
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during project implementation. These policies can reenforce :

or negate the carefully reasoned development and distribu-
tional impacts predicted by project analysis. The manner in 3

which projects are financed, for example, will influence the

distribution and developmental impact of the project. Schmid

{1983y, +or example, suggests that economies experiencing

o v s

slack (i.€8.. unemployed resources) need not finance projects
designed te put the unemploved to work by taxing or borrowing
from those alreadvy emplovyed. 1f resources are unemployed.
consumption need not be reduced or transferred to increase
putput. He suggests instead “"credit creation® {i1.,e.. printing

of new money by the government). Whether one accepts Schmid’™s

perspective on credit creation or npot. it is clear that the

manner in which a project is financed can either reenforce or
negate the expected impact of a particular shadow wage estimate.

In developed economies, the financing options are more

readily analyzed than in most developing ones. In the former,




money supply can be expanded by printing or borrowing money,
and government resources can be increased through taxation.
Iin developing countries opportunities for outright grants
=axist as well as for concessionary loans which approach grant
status. Developing economies can borrow at market interest
rates., with the borrowed funds often coming from saving in
developed countries, rather than at the expense of current
home consumption. The money supply option is complex —— many
developing countries have their currencies tied to major world
currencies such as the French Franc or the British Pound.
thereby assuring convertibility in world markets. This situa-
tion seems to render unilateral expansion of the domestic
monev supply during slack periods an impossibility. Other
countries, having maintained the right to expand their own
monev supplies and having actually taken advantage of that
right, have frequently courted economic disaster due to in-
ability to actually increase output, thereby leading to ram-
pant inflation and non—convertibility of their currency, de-
spite very high levels of economic slack. The limited ability
of many developing country governments to administer various
types of tax programs renders taxes & less likely means of
financing government projects than one would find in developed
countries. The most popular tax appears to be on exports of
agricultural products, frequently taxing the very individ-

uals that are the intended recipients of 1low shadow waage

ratex=.

£
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{C} GROWTH

The arowth implications of particular shadow waage esti-—
mates must also be considered. A low shadow wage Causes
projects with large labor components to be selected. When
this labor is employed on projects at prevailing market wages,
the difference between the value of the market wage in the new
cccupation and the value of the foregone product is transfer-
red From investment to consumption. I¥{ government believes
that private consumption adds iess to national objectives than
government investment —— which ies often the case — then the
lower the shadow wage, given a fixed level of market wages.
the greater the flow of resources from investment to consump-—
tion and the slower the rate of economic growth. On the other
hand there are those who argue that economic growth can bDe
spurred by increasing consumption if that consumption is di-—
rected toward locally produced goods and services. (See, for
example, King 1977) Such growth depends on an appropriate mix
of government peolicies encouraging expansion of output in
those sectors ilikely to experience increasing demand. fgri-
cultural price policies would be a critical variable for an
analyst to examine if s/he believed that increasing demand
could stimulate growth without causing inflation. In addition
to asking analysts to carefully document the underlying labor
mari:et assumptions used in developing shadow price estimates,
one appears justified in asking them to trace through the
macro economic implications of their choice with respect to

national development goals and objectives.

%
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Having ralsed a number of ouestions about the manner in
which various assumptions made by an analyst estimating shadow
wage rates could have growth and equitwv implications. it is
time to look more closely at the exact nature of choices which
are encountered in the course of an gconomic analysis. The
case studv presented in the next chapter is an attempt to
examine the extent toc which estimation technigues chosen by

analysts can influence the value of shadow wage rates used and

the outcome of the economic analvsis.




IY¥. CASE STUDY OF THE "OFFICE DU NIGER"
. INTRODUCTION

Having reviewed the theory and practice of shadow pricing
labor, it is now time to turn to a case study of labor valua-
tion in the "Office du Niger" rice production zone of Mali.
The reasons for selecting the "Office du Niger® have already
been summarized in Chapter Il. Unless cotherwise noted. the
data used in the following discussion and analysis were col-
lected by Mulumba Kamuanga during a 1979-80 cost-route survey
cf BY farm households in the Niono, Sahel . and Kolongo sectors
Df the "Office”. Details of his sampling and survey methods
can be found in Chapter I of his dissertation {Kamuanga, 1982}
and will not be repeated here.

This case study begins with a fairly lengthy description
of the "Office du Niger". Special attention is given to the
historical development of rice production in the area and the
role of "Office" production in the national economy. An
attempt is also made to identify the wide range of economic,
socio—cultural, and political factors influencing the demand
and supply of labor in the region. Familiarity with this
background material is an essential prelude to Ffully under—
standing the intricacies of labor allocation in the zone and
the importance of proper accounting for labor’s marginal wvalue

product in economic analvysis.
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Following this descriptive section. the results of past
research by McIntire and Kamuanga are summarized and discus-—
sed. Special attention is given to the sensitivity of their
conclusions to changes in the cost of labor inputs. The next
part of the chapter describes an attempt to estimate the
marginal value product of labor in the "Office du Niger”. The
second method described by Bruce i{i.e., weighting observed
wages by the ratio of utilization to supply) is employed.
Froblems encountered using this technigue are discussed. An
argument against equating the marginal value product of
"Office du Niger" Family labor with that of hired 1abor
follows.

B. DESCRIPTION OF THE “OFFICE DU NIGER"
1. HISTORY
The "0ffice du Niger" was created by the French as =&a
public enterprise in 19322, and charged with the responsibility
of developing irrigated agriculture in the Middle Niger Easin

of Mali. In 1941. the Malian government took ownership of the

"Office” and it became a state enterprise. Driginally the
"Nffice” was to produce rice and cotton —— the former as a
subsistence crop and the latter for cash. Over time. <rop

emphasis has changeds current production consists of rice
produced by settlers for both consumption and cash as well as
sugar cane produced primarily by hired labor on "Office" run
plantations.

Since its creation., the YOffice du Niger" has been

sparsely populated. in 1979-80, 54,110 inhabitants formed the
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4.985 +amilies settled in the Dffice's 138 villages which had
access  to 3,280 hectares of developed 1and. By way of
comparison, it is interesting to note that the nearby
"Operation Riz" in Segou supports 115,000 to 125,000 people on
only 33,000 hectares. {(Pearson, et. al. pg. I35} Approxi-
mately 6&7% of the settler population was considered economi-
cally active by the government {(i.e., between the ages of 8
and 5%), and 27%Z were active males between 15 and 55 years of
age. (Kamuanga. pg. I3 and personal notes) Many observers
concider labor to be the overriding constraint on both "Office
du Niger® rice and sugar cang production (Kamuanga. pg. -1,
"Office du Niger" annual report, 1978-79, deWilde pg. 29C).

During the colonial period, farmers were brought to the
"Office du Niger” ffom other areas of Mali gnd neighboring
colonies. especially Upper Volta. Early settlement was often
by Force and caused serious disruption of traditional socio—
cultural patterns. {See Zahan, 19&6%, for a discussion of this
point.) Supply and demana of labor throughout the "Office”
shows considerable variation in composition (i.e., use of male
ve. female ve. hired vs. communal labor). Much of this varia-
tion can be explained by the unusual mix of ethnic back~—
orounds. compounded by the effects of dislocation associated
with settlement.

To date. the "Office du Niger” is the largest West
African rice production system designed for full water con-—
trol. In 1977-78, approximately 3I9,.500 hectares of the

"Dffice” were planted in rice and 2,700 in sugar cane. Rice
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contributes only 2.2% to HMalian gross national product (5S4 of
the total value of agricultural production). {¥amuanga, pa 9
Despite the relativelv low contribution of rice production to
gross national product, government development plans call for
significant increases in production as consumer demand shifts
from traditional food staples of millet and sorghum to rice.
reguiring large imports of rice and therefore outflows of
valuable foreign exchange. Due to the vagaries of rainfall
throughout Mali, the water control svetem of the "Office”
appears to offer the most promise for increasing rice putput.
The "Dffice du Niger" dominates the Malian rice sector, pro—
viding approximately 40% of total rice putput during years of
normal rainfall and as much as 0% during years of drought.
Qfficial, government sanctioned market transactions in paddy
come almost exclusively from the "Office" during poor vyears
and are 65-70% composed of "Dffice du Niger™ product during
good YEArS. {FKamuanga. pg. 15-1&3

Mali’s rice euports to cther West African nations have
heaen  weak and sporadic. {(See Asscciation pour le Developpe—
meEnt..es- 1977.) Furthermore they are poorly documented due
ta the existence of both official and clandestine exports.
Cilandestine marketing of rice for sale in neighboring coun—
trie= is encouraged by the price differentials existing be—
tween the official Malian producer price of &0 MF, the black
market Malian price of 90-95 MF, the Senegalese price of 128
M~ and the Niger price of 108 MF (per kilogram prices +or

1979-80 as reported by Kamuanga, pg. I08-%). Despite the past
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historvy of low rice exports, current development agoals to
establish foodgrain self-sufficiency and surplus for export
rely heavily on increasing "Office du Niger” production which
is considered by many to have a comparative advantage in West
Africa.

In summarvy. although current rice production does not
account for a large share of Malian gross national product,
government development plans envision significantly increased
rice production for both domestic consumption and export.
Rice production in the "Office” currently accounts for 40-90%
of output in any given vear. Due to the potential for water
control in the -one. plans for euxpanding the Malian rice
cector relv most heavily on intensification of "Office" pro-
guction capabilities. All tvpes of economic analysis con-
cerning rice production in the "ffice" are, therefore, of
critical importance to government planners.

2. DESCRIFTION OF THE SURVEY AREAS

The farmers in Eamuanga®s sample were drawn from three of
eight rice producing sectors in the "Office du Niger®™ -—-—
Niono, Sahel, and Kolongo: these sectors are identified on the
map in Figure V]. Sahel and Niono are located on the Sahel
Canal: farmers in these sectors benefit from soil and irriga—
tipn infrastructure which is considered superior to  that
available to Kolongo farmers located on the Macina Canal. It
ie also noteworthvy that Sahel and Niono are located near the
Sugar cane plantations and factories of Giribala and

N"Debougou and near one of the largest urban centers in the
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Miice., the town of Nionoc. Converselv, #olongo farmers are
retatively isolated +From urban centers and other "OFfice”
activities.
{A) ETHNIC DIVEREBITY

Table IV presents a picture of how farmers in the sample
are distributed among the various ethnic groups living in the
OGffice. It is not clear that the sample distribution by
sectors mirrors the actual ethnic breakdown existing in the
"Office”.

i+ is worth noting that labor utilization patterns tend
to vary by ethnic group and, therefore, what appear to be
=ectoral differences may be due to the predominance of a
particular ethnic group in the area. For example, Mossi women
regularly participate in all rice production activities where-
ze Rambara and Minianka women tend to help with the harvest
only: and Bozo, Samocc and Maure women play ne active role in
rice production. Social structures also differ with respect
to sources of labor from the extended family. Mocs=si farmers
depend heavily on help from the family of intended sons—in-—-1law
while this is not true for other groups. Bambara farmers,
being less distant from their villages of origin than other
cetilers. often call upon relatives at home for help. Gut
mggration during the siack season in search of paid employme=nt
is more characteristic of Rambara and Minianka than Mossi.
The Rambara and Minianka men have to amass large sums of monev
for a dowry while the Mossi men tend to earn credit toward the

"dowrv" in the form of labor assistance given to potential




TABLE IV

ETHNIC DIVERSITY IN THE OFFICE DU NIGER

SECTOR DISTRIBUTION OF RESPONDENTS
BRY ETHNIC GROUF
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Bambara ;
Minianka :
Feul
Mossi
Other
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Minianka
Bambara
Feul
Other

Niono

Other
Mossi
Samogo
Bambara
Peul
Minianka

Kolongo 1

L S - o i A

Source: Compiled by the author from Kamuanga’s data.




inlaws. These oObservations are all generalizations rather
than uwuniversally true patterns of behavior. vet it will be
helpful to keep them in mind when locking at specific sectors
whirh tend to be dominated by one ethnic group or another .
{E) CROFP CALENDAR
The most important factor affecting the demand for rice
labor is the calendar of cropping activities which is dictated
by climatic factors. Tahle V shows the approximate periods
guring which various production activities are perfnrmed
throughout the entire zone. In general the most labor inten—
cive tasiis pccur in the June/July and November /Jdanuary per—
ijods although there is some variation from sector to sector.
Throughout the "Office”, the labor complement of most +farms
comes From family labor supplemented by help from extended
family and village mutual aid associations during peak per-—
iods. Some farmers do use hired labor, especially during the
harvest season when millet farmers from the Dogon plateau and
Sena Plain migrate to the "Office" in search of slack season
emplovment. Irn recent years there has been a growing number
of absentee settlers (civil servants, in particular) who farm
large tracits of land using more hired than family labor: this
type of farming, however, still accounts for only a small
portion of output and is not considered in the following
discussion.
(C) AGGREGATION PROBLEMS
The briet sketch of the survey areas presanted above

makes it clear that to describe and value a homogenecus unit




TARLE V

*OFFICE DU NIGER”

CROP CALENDAR FOR RICE

&4

s s e g s s

LATEST

FIELD ACTIVITIES EARLIEST
DATE DATE

First shallow pre-irrigation April 1 May 18
Fircst plowing April 30 dJune 35
Second pre-irrigation May 1 June 15
Second plowing May 15 June 30
First harrowing, sowing, and

second harrowing May 20 June 30
Shallow field inundation May 21 June 30
Second inundation | May 31 July 15
Hoe weeding June 15 July 31
Hand weeding June 1S5 October 3t
Fertilizer application

(mineral) June 20 ~ October 31
Deep and final inundation Julv 10-15 August 31

Draining of fields

Harvesting {cutting and
binding)

Stacking

Mechanical threshing

Faddy collection and transport

October 25

November S5
December 10
December 20

December 20

December 15

January 5
March ' 10O
March 31

June 390

Source: Office du Niger,
in Kamuanga. D

Service Agricole,

47.

presented
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of labor for the entire "Office du Niger"” is not an easy task.
The Kolongo., Sahel and Niono sectors of the "Office" are
di fferent in terms of labor as well as non-labor resources.
O0f particular importance in the non—labor category is the
inferior quality of soil and irrigation infrastructure in
¥olongo which reports consistently lower rice vields than
Miono and Sahel. These di+ferences, plus the phvsical dis-—
tances separating Niono and Sahel from Kolongo, suggest that
kolongo could be treated as a separate labor market. In
addition, Nionoc and Sahel sectors also exhibit substantial
dissimilarities with respect to opportunities for non—farm
employment and hired labor supply, suggesting further disag-
gregation of the data intc three distinct markets.

Performing economic analysis at such a disaggregated
level is generally not feasible. Many writers (Little—
Mirrlees, McDiarmid) recommend developing national shadow wage
rates which can be adjusted when absolutely necessary to
accommodate unusual conditions in specific regions. The ap-—
oroach in this case studvy will not be to work backward from a
national shadow wage rate but to examine the problems and
feasibility of developing a single regional shadow wage rate
for the "Office du Niger™. Due to a concern for problems of
aggregation in shadow price estimation. however, the disag-
gregated data for each of the three sectors will be presented

and the implications of the aggregation discussed.
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C. A REVIEW OF THE MCINTIRE AND KAMUANGA STUDIES

i. INTRODUCTION

The conclusions reached by Mcintire and kamuanga con—

cerning financial and economic profitability of *Office du

Niger" rice production are really quite different. Both
authors found that most "Office du Niger" farmers were not
operating financially profitable enterprises due to low produ-
cer prices offered by governmeant purchasing agents. Both
authors also found that, on average, rice production was
economically profitable to the nation. The difference in the
magnitude of the economic profit estimates, however, is rather
astonishing. Kamuanga found the margin of profit to be a weak
2000 MF per metric ton while McIntire estimated 57,355 MF.
(100 Malian Francs egual one French Franc.? In comparing the
two analyses., the source of the discrepancy is not immed:i ately
apparent. Valuation of iabor on a per unit basis is not =a
likely candidate for both authors costed it in & similar
manner . amount of labor used per hectare of rice, however.
did differ. McIntire estimated an "Office du Niger" average
of 90 workdays while Kamuanga®™ s average reported per sector
and farm ranged from 81 to 147, yielding a weighted average of
104 for the entire sample area. Mcintire also seems to have
based estimates on an average yield per hectare of 2.20 metric
tons while Kamuanga’s observed yields ranged from 1.28 to
2.34.

Kamuanga’'s vields do represent lower than average produc-—

tion due to unfavorable rainfall during the 1979-80 season.
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The fiuctuations in vear to vear yields due to unpredictable
weather conditions brings to the forefront the issue of approc—
priate data sources and collection methods to meet the needs
aof +inmancial and economic analvsis. +tendency to relv on
intermittent but intensive survey data collection in many
developing countries rather than on less intensive but more
con=istently collected time series reporting tends to weaken
the overall policy value of the data. One might ask if anv
economic analvsis meaningful for long range planning and poli—
cymaking can be extracted from cost-route survevy data col-
iected during a single year characterized by poor rains.

Other probable sources of the different profit margins
are use of different oppbrtunity costs for land and/or dissim—
jlar methods of accounting for recurrent "Office du Niger"
overhead. Given the fact that this rather large difference in
profits is not associated with labor valuation technigues per
se, it is appropriate to ask what, if any, difference would be
observed in estimates of profitability if different assump-—
tiogne had been made with ressect to labor costs. This gues-—
tign is pursued in the next few pages.

2. SENSITIVITY OF KAMUANGAR®S PROFITABILITY
ANALYSIS TO LABOR COSTS

Kamuanga found significant variation in financial and
economic profitability associated with geographic differences
as well as farm size by hectare. The financial analvsis of
rice production disaggregated by zone and farm size revealed

returns to family labor and management ranging from —10.905 MF
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for large Farms (10-15 hectares) in Kolongo to 41,138 for
medium size farms (510 hectares.} in Sahel. When taking into
concideration the opportunity cost of farm labor valued at
prevailing wage rates, Kamuanga obserwves that:

Management income estimates were found to be nega~

tive in each size group, per casier and +For the

entire O.N. SUrvey area. In economic terms this

means that O.N. settlers in the survey area did not
generate a return above the financial and opportun—

ity costs of all resources. i.e.. they were not in a

position to reinvest or increase their current level

of consumption out of their earnings from the pro-

duction of rice alone in 1979-80. {pg. 161

in the economic analysis, Kamuanga made the fepllowing
adjustments to financial costs!

a) A1lowance was made for government subsidies on ferti-
lizer. fungicides, and seeds.

b} A shadow price of land was imputed from the residual
return to land in sugar cane production {in finmancial analy-
515, iand had a zero opportunity cost as farmers are not
allowed to produce anvthing but rice.

c) A shadow price of 15% for capital was incorporated.

di Labor was valued at the prevailing average wage rate
for each region (the same value as that imputed in the finan-
cial analysis to obtain net returns to management).

e} A complete adjustment for recurrent maintenance costs
af the "Office du Niger" irrigation system was not possible as
available data did not distinguish between irrigation of rice

angd sugar cane. An adjustment was, however,., made for admini-—

strative overhead {supervision) and extension to rice farmers.
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For the survey area in general. Kamuanga found that, rice
could be produced for 2,000 MF per metric ton less than the
cost of imported Thai brokens to the Segou region. The aver-—
age. however, hides the fact that the net economic retuwns in
hothi Sahel  and Kolongo were negative, leaving Niono in the
position of earning sufficient returns to compensate for 1its
nezighbors’ poor performance.

famuanga points out that his analysis is potentially sen-
citive to two factors: One is the very low opportunity cost
of "Office du Niger” land (B%Z of residual return per sugar
cane hectare) and the other is the uncovered portion of
“Office du Niger™ recurrent costs. No mention is made of the
arnalysis® sensitivity to labor valuwation., probsbly because
Kamuanga was comfortable with a 700 MF per adult workday
opportunity cost which had previously been used by McIntire.
In opther words, the magnitude of potential errors in his
estimate of overhead and land seemed greater than the magni-—
tude of labor cost errors.

Table VI is adapted from Kamuanga®s dissertation. it
shows the breakdown of economic costs by zone and size of farm
for the survev area. A comparison of the total value of labor
(line 1) with total economic cost per hectare (line 9} reveals
that labor. when valued at the prevailing wage rate for each
zone, ic approximately SO%L of total costs per hectare. Given
the very slim margin of profitability {2,000 MF net economic
returns using Kamuanga™s import substitution price of 20,326

MF), an estimate of labor costs 4.4% higher could move rice

H
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production from the profitable to the unprofitable category.
This 4.4% average sensitivity rate masks the extreme variation
bv farm =ize and zone revealed in Table VII, which presents
the percentage change iR labor costs necessary to alter the
profitahility of rice production for each farm size/Tone com—
bination presented in Table VI. Only 10-15 hectare farms in
Niono are very sensitive to labor valuation where a 1.49%
change in labor costs would make production unprofitable.
None of the other eight sector/farm size groups exhibit a high
degree of sensitivity. On the other hand, the high variation
of costs/metric ton, both above and below the import substitu-
tion price of rice, cause the average cost of production for
the entire sample (88.398 MF) to be quite sensitive to changes
in the average labor costs. Another way of viewing the sensi—
tivity of praofits to labor costs is to calculate an elasticity
of profit with respect to imputed labor costs. These elasti-
cities show the percent change in profit give a 1% change in
labor costs. Table VIII presents these elasticity factors for
each sector/farm size category as well as for the farm sizes
aggregated across regions. Thics table confirms the fact that
aggregated elasticities tend to be greater than disaggregated
ones.
=, SENSITIVITY OF MCINTIRE'S PROFITARILITY
ANALYSIS TO LABOR COSTS

Unlike Kamuanaga. MclIntire did discuss the zensitivity of

his economic analysis +to labor costs. He calculated the

elasticity of net social profitability with respect to the

S
3
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TABLE VII

PERCENTABE CHANGE IN TOTAL LABOR COSTS
REQUIRED TO CHANGE THE SIGN OF

PROFITARILITY IN KAMUANGA™S %

ANALYSIS OF "OFFICE DU NIGER"

RICE PRODUCTION

FARM SIZE NIOND SAHEL KOLONGO

¢ 5 HECTARES +25% -57% ~-33% ;
5-10 HECTARES +41% ~g5% +21%

10-15 HECTARES + 1% —-937, +19%

= LN TR IR

SOURCE: Calculated by the author from Kamuanga®™s data.
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TABLE VIII
ELASTICITIES OF ECONOMIC PROFITABILITY WITH RESPECT
TO UNSKILLED LAROR COSTS
*
PER CENT CHANBE IN PROFITABILITY GIVEN A 1%
INCREASE IN COSTS OF UNSKILLED LABOR

REPORTED BY KAMUANGA

FARM SIZE NIONQ SAHEL EOLONGO ALL SECTORS
< 5 HECTARES - 3.974 —2.34 5. 027 -14.389
5-10 HECTARES - 2.4546 = ~-6.877 —4.669 - 4.367

10-15 HECTARES -67.247 —13.688 ~53.36 -57.8&6

—-— ————— e —— — e e S s s e e
= = - —_

Source: Calculated by the author from Kamuanga®s data.
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cost of unskilied labor inputs for "Office du Miger” rice
delivered to five different locations. The results are pre-—
sented in Table IX. In the best case situation, Ramako, a 1%
increase in labor costs causes a .4% decrease in net social
profitabilitv. In the worse case, Dakar, a 1% increase re—
sults in a 4.571% decrease in net social profitability. Of
211 primary inputs considered (unskilled labor, skilled labor.
and capital) unskilled labor is found to be the most sensi-
tive.

Among the factor prices, only changes in the costs

of unskilled iabor are likely to make much differ-

ence in total social costs and net benefits of rice

production. This implies that errors in measurement

in field labor times would have important conseguen-—

ces for estimations of net social profitability, as

would errors in estimation of the shadow price of

unskilled labor. {(pg. 3557

By comparing Tables VIII and IX one observes that the
overall conciusions of the Mclntire analysis are less sensi-
tive to changes in labor valuation than those of Kamuanga.
This is related to the high level of net social profitability
estimated by Mclntire (467.355 MF/metric ton or &5, 000 MF
greater than Kamuanga®s average economic profit). In those
cases where Kamuanga found the absolute value of the profit
estimate close to zero. the elasticity of profit with respect
to labor costs are quite high; where the absolute value of
profit is large, elasticities are much smaller.

Although Mclntire concludes that net social profitability

ehnuld be considered sensitive to labor costs. he suggests

that the errors in estimating the shadow price of l1abor would

|
|
3}
E
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TABLE 1IX
ELASTICITIES OF NET SOCIAL PROFITABILITY
WiTH RESPECT TO COSTS OF
UNSKILLED LABOR

*%

REPORTED BY MCINTIRE

DESTINATION OF RICE ELASTICITY
BAMAKD -0. 623
KAYES ~-1.118
ABRIDJIAN -3.484
DAKAR —4.571
BOUAKE —1.385

———t. o —

SOURCE: Pearson, et. al., pg. 333.




not be likely tao alter the comparative advantage of one crop
versus anpther if the same error wWwas ronsistently made across
crops. This point is well taken. However, the Stanford
research, as already noted, iz more an analveis of absolute
advantage than comparative advantage. FProfitability of rice
production is not in general being compared with that of other
Crops. In the few instances where an attempt ie made to
compare commodities using input cost ratios. it is not clear
that the analyses for other commodities followed the FRI rules
for wvaluing inputs. {Fearson, et. al., p. 420) I+ is, there—
fore, difficult to draw anv conclusions about comparative
profitability.

In summary, data collected for both of these studies
suggest that the economic profitability of rice praoduction is
censitive to the value placed on labor, although Kamuanga™ s
data demonstrate consistently greater sensitivity than those
of Mclntire. Given this sensitivity, 1t is helpful to turn to
a discussion of how the authors derived the opportunity costs
of labor and concideration of alternative methods.

D. ESTIMARTING THE OPPORTUNITY COST OF
"DFFICE DU NIGER" LABOR
1. INTRODUCTION

For both Kamuanga and MclIntire, estimating the economic

cost of labor involved two distinct steps:

1) Estimation of an average wage paid to hired labor.
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27 Consideration of adjustmenis to this average wage
neceesitated by factors causing wages +o be greater than
actual marginal value product.

in Chapter III of this paper. a number of shadow wage
rate estimation techniques were described. The objective here
is to apply the second of those technigues described by PBruce
to the "Office du Niger"” situation using Kamuanga™ s data. The
following pages describe the steps which were taken to esti-
mate average wages and transform them into marginal value
products using Bruce’s formula. At each stage of the analysis
an attempt is made to clarify the assumptions underlying the
analysis and the probable impact of these assumptions on the
final profitabilitv estimates. Observations are also offered
on the esguity implications of various choices made alonc the
wWav.

{A) THE AVERAGE WAGE

in brief. the task of estimating a simple average wage ——
uncorrected for market distortions — is not so simple as one
mioht thini. Both McIntire and KEamuanga calculated average
wage rates per workday of labor activity from survey data.
McIntire’s surveys were conducted in small urban centers near
rice production regions. Kamuanga®™s data came from farm in-
terviewss his wages are based on what "Office du MNiger® farm—
ere reported paying for the hired l1abor used in both farm and
otf—-farm activities. in the absence of perfect knowledge on
the part of laborers and producers it is unlikely that these

two different survey approaches would result 1in the same
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average wages; particularly if unskilled labor in HciIntire’s
more urban markets is not really the same input as unskilled
labor in the rural areas surveyed by kamuanga.

Having access to kamuanga®s data on wage rates provides a
number of important insights which are macsked by presentation
of aggregated averages. The data also permit one to illus-—
trate how methods of aggregation and weighting wage data can
significantly alter conclusions about average wages.

(E) WHAT DATA AND WHICH WAGE?
Famuanga collected data from sach farm on hours worked

bv hired labor and wages paid in both cash and kind. All

categories of labor were included in his estimate of average .

wages: male, female, elderly, children. Well over 0% of all
observations for hired labor were for males 15-&60 vyears of
age. A review of the few cases of labor in other categaories
revealed that the variation in wages reported tended to be
extreme —— €.0:. a child tending animals received anywhere
from 8B tc 3000 MF per bhour. The range for adult women and
the elderlv was alse verv broad: 7 to 1510 and 10 to 3000 Mr,
respectively. There seems to be some social or cultural
factor strongly influencing wages for hired labor outside of
the adult male categorvy. For the purposes of this paper. the
decicion was made to estimate onlyv the average wage for adult
males. This appears justified given the fact that they do
provide 93% of hired labor recorded in the survey and their
wages appear to be less subiect to unexplained variation than

those of other age/sex categories.

i
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This decision does not have equal impact on the sample
csize of all survey areac. Niono. having the greatest labor
market activity, lost onlv 14 of 212 phbeservations. Sahel lost
g of 74 and Kolongo lost 17 of 46 observations. Mot having a
reliable estimate of wage rates for women and children makes
it extremely difficult to estimate the marginal value product
of such labor which accounts for as much as 25% of rice 1abor
an many "Office du Niger"” farms. With respect to female labor
the dilemma is in some ways similar to that faced by FRI
analysts in the Casamance. Female labor in the "Dffice" is
not a homogeneous input across ethnic groups. The prablem is
further complicated by the fact that little such labor is
cffered in the market: that which is seems to receive wages
which stronaly contest the existence of a price-auction stvle
mariet. Furthermore., wage data which do exist defyv mean-—
ingful aggregation to an average wage. A decision to eguate
the marginal value product of female labor with that suggested
by adult male wages cannot be justified on the basis of the
data. On the other hand. a decision to impute some 1ower
marginal value product to female iabor implies that the activ-
ities which occupy women’s time, and most likely prevent them
from participating in the labor marizet {e.g., childcare,
housekeeping). are of less value to the family than work per-—
formed by men —— an interpretation which is open to dispute.

In addition to omitting observations on wage rates for
women and children, one other category of data used by

Kamuanga has not been used in this stuciy. This is because

i
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rhere was strong evidence that enumerators in the Niono sector
recorded an exact 700 MF/workday wage in all cases where
farmers reported hiring labor but could not provide precise
wage information. A decision was made to omit these suspect
ohservations from the present analysis, although Kamuanga did
elect to keep them.

iC) AGBREGATION

Table X i= reproduced from Kamuanga’™s dissertation. The
author calculated an average wage for eacb farm size/zone
combination resulting in nine different wage rates. One of
the preblemse in estimating an average market wage rate is
immediately revealed by the Table, which lists standard devia-—
tions that are as large or larger than the average rate. A
good ' part of this variatinq could be due to the fact that
Kamianga included the non—adult male observations which exhi-
bited unusually high variability.

Having obtained disaggregated wage rates. kKamuanga com-—
bined theé to provide unweighted averages per zone. For the
multiple purposes of his analysis. it was of interest o
obtain wage rates at various levels of aggregation. The
choice of which level of aggregation to use in the final
economic analvsis, however, seems to have posed some problems.

Table VI presented above summarized Kamuanga®™s economic
analysis of rice profitabilityd a few quick calculations
reveal that line one — Total Value of Labor —— is obtained bv
multipiving the sector wage rate times the average number of

workdays/hectare for each farm size category. It is not clear
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TABLE X
PROPORTION OF HIRED LABOR AND AVERAGE WAGE
PAID ON *DFFICE DU MIGER "RILE FARMS
1
REPORTED BY SURVEY AREAS

ITER NIOND SANEL KDLONGO ENTIRE AREA

§1IE BROUP: ¢ 3 HECTARES

1. HIRED LABOR (X OF TOTAL) 9 ! { 3.7
2, AVERAGE WAGE PAID (MF/WD) 1,020 8135 845
3. STANDARD DEVIATIDN (422)  {213) {706)

SIZE GROUP: 5-10 HECTARES

f. HIRED LABOR (X OF TOTAL) 14 { 1,8 5.3 ;
2. AVERABE WAGE PAID (NF/MD) 471 alg 734 {
3. GTANDARD DEVIATION (671) (919 (408) '

SIZE GROUP: 10-15 HECTARES

1. HIRED LABOR (X OF TOTAL) 7 b 1 £.7

2, AVERABE NABE PAID (NF/WD) 862 910 243

3, STANDARD BEVIATION {504)  (304) {418) E
AVERAGES

i, HIRED LABOR (% OF TOTAL) 10 3 1.5 4.6

2. AVERABE WAGE PAID (MF/ND 718 761 wee 899

Note: Average wages are in Walian Francs per B hour workday.

SDURCE: Adapted ¢rom Kamuanga, 1981, po. 138,




why hHhe elected to use the agaregated zone rate here rather
than the relevaﬁt rates for each farm size. A possible ex-—
planation is that his aggreqgated rates were a closer approxi-
mation of the 700 MF rate used by Mcintire and others. His
decision to use this unweighted zone average in his economic
analysis provides a wage rate which is quite different, how-—
ever, +rom that which would have been obtained by other meth-
ods of aggregation.

fnother problem with the data presented in the calcula-
tions of economic prefitability is that the reader ioses track
of the high variance and large standard deviations associated
with the calculation of the average wage and the average 1 abor
input per hectare. Kamuanga does not report a standard devia-
tion <for his average workdays per hectare. If one were to
draw inferences from similar cost-route swvevs which did
provide the standard deviations, one might expect that those
for the "Office du Niger® would be as large or larger than the
means. (Sep, for example. Lappia. 1979.) It is somewhat
digsconcerting to imagine what such large standard deviations
would do to a confidence interval for average labor costs per
hectare. Taking 5S-10 hectare farms in Niono sector and as-
suming a standard deviation on labor inputs of 100, one would
obtain the following rough estimate of a 90X confidence inter-—-
val on labor costs per hectare:

Average Cost/Ha. = Average Wage ¥ Averaoge Workdays/Ha.

AC/Ha. = 871 # 115 = 54,1650 MF




o standard deviation for this product of 54,165 MF was calcu-
lated using a Qethad described by Robison (Forthcomingl!

Sho= 112.584 MF
The 95% confidence interval would be approximately 54,165 MF

plus or minus 2 * 112,584 ME . In other words, profit could be

l'_.l

a negative 171,003 MF or as high as a positive 279.F33 MF.

Clearly. ne statistically sound conclusions can be drawn from

economic analysis based on data with such high variability.
Table XI compares the labor costs presented in Table vi

with those obtained using two different methods of aggrega-

ticn. Line one of the Table presents Kamuanga®s labor cost
ecstimates. Line two shows the costs he would have obtained
using the disaggregated wages from Table X. ftine three re-—

ports the costs obtained by considering only adult males .and
calculating a weighted average of all observed wage rates.
The differences cbtained are frequently very large and. in a
number of cases, could easily change the net profitabiiity of
rice production Ffor a given zone. Table XII illustrates
various estimates of net profitabilitv. The magnitude of
profits is quite sensitive using both method two and three.
Oonlv method two. however. actually changes the sign of profits
in three of the categories.

#amuanga did calculate an average wage rate of 70O
MF /workday for his entire sample. This was obtained using a

simple unweighted averaging of the sectoral averages, l.e..

i
;
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COMPARISON OF “OFFICE DU NIGER® LABOR COSTS

OBTAINED USING THREE DIFFERENT AGBREGATIONS

TABLE

X1

i14

SECTOR NIOND GAHEL KOLONGD
FARM SIIE (HA) ¢ 5 510 10-15 (5 510 10-15 (S 5-10  10-15
HANDAYS /HA 15 98 102 151 136 153 109 b6 7
K1 KAMUANGA |
ILABOR COST 82600 70488 73440  11B170 106470 119340 45400 39420 41580
E DAILY WAGE 718 718 718 73 788 781 598 598 598
1
T METHOD 11
ILABOR COST (17300 #6158 67524 92845 111248 139230 92105 4BMME 150%0
H tDAILY WAGE 1020 &7 562 415 818 949 845 73 215
1
0 ' NETHOD III
(LABOR COST 68195  5BI14 40886 128852 115872 129904 64092 3880 41160
D 'DAILY WAGE 593 593 593 B2 852 852 588 568 588

g !

NOTES: KXAMUANGA’S METHOD IS DESCRIBED IN THE TEXT, PP. 99 1 101.
METHOD 11 USES KAMUANGA’E DISABGREGATED WAGES FOR EACH FARM SIZE/BECTOR COMBINATION.

NETHOD 111 USES A WEIBHTED AVERAGE OF ALL WAGES PER SECTOR AND INCLUDES THE ADJUSTMENTS T0

KANUANGA'S DATA MENTTIONED ON PAGES 97-99.

Source: Cospiled by the author fros Kamaunga’s data.
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7ig, 78i. and 528 HF. {See Table X.) In analvzing the
vfffice du MNiger" data for the purposes of this paper, an
average rate of 631 MF was estimated for adult males. An

averagé wage for the entire sample area was calculated weight-
ing each observed wage by the number of hours actually paid at
that wage. Mo attempt was made to aggregate average wages by
family size or sector using a weighting factor such as number
of surveyed Ffarms in each category. This estimate is not
drastically different from Kamuanga®s, but it does represent a
10% reduction in labor costs. It should be remembered that
the difference is due to the different methods of aggregation
as well as to the omission of cobservations noted above. Table
VIII illustrated the impact on profits of only a !Z change 1n
labor costs. providing some indication o7 how important a 10%
change might be.

In summary. it ceem= fair to sayv that analysts need to
spend more time thinking through the problems of data collec—
tion and auggregation encountered in estimating average wages
from survyeyvy data. Current methods used result in  estimates
with little or no statistical significance, yet these
ecstimates are relied upon for policy analysis.

2. FROM WAGES TO MARGINAL VALUE FPRODUCT
Assuming that it is possible to resoclve the data and
aggregation problems in order to obtain a meaningful average
wage estimate, it i=s next necessary to consider the factors
which might cause that wage to deviate from the marginal value

oroduct of various categories of laborers. In Chapter III. =&
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nrief summary of the economic theory of wage getermination was
presented. Dne can generally assume that an ohserved market
wage represents the marginal value praoduct of labor if all the
conditions necessary for a price—auction equilibrium model are
present. Much of the literature on marginal wvalue product of
labor in developing countries suggests that two types of
deviations from price-auction equilibrium are present in rural
areas of developing countries: (1) unskilled labor in rural
areas tends to be in excess supply throughout most of the vear
and (2) wages paid by traditional farmers are often greater
than marginal value products due to social constraints. It
has been suggested that when markets deviate from the ne2o-
classical model, the following egquation can be used to obtain
s more accurate estimate of marginal value product than that

provided by observed wages. (Bruce, 1976}

12
M= Z (Dj/Sjiiwj
i=1
where M = marginal value product of labor
Di = monthlwv utilization of labor
Sj = monthly availability of labor
Wi = monthly observed wage

The formula exhibits a number of theoretical weaknesses.
The lack of a clear conceptual foundation for the assumption
of a linear relationship between unemployment, Wages. and
marginal wvalue products was mentioned in Chapter IlI. The
formula also seems to be adjusting only for diseguilibrium
characterized by surplus labor and not for that associated

with traditional farmers paving wages greater than marginal

i
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value products due to social responsibility. Furthermore,
Eruce notes that there exists some 1ower (but unspecified)
limit +o +the ratio Dj/sSis  Ffor "M cannot fall to zero and
remain consistent with the price-auction eguilibrium model.
Despite these theoretical probliems, the formula, or a varia—
tipn of it, has been used by numerous analysts: and it is
worthwhile +to look bevond the conceptual issues into the
practical problems of obtainina such marginal value product
estimates.

fAlthough the Bruce formula appears straightforward, care-—
iul consideration must be given to the manner in which Di, 83
and W; are defined and estimated, as a number of alternative
scenarios are possible. In the following pages., two different
approaches are examined in depth. One is to estimate an
agoregated marginal value product for all farm—household
tabar: the other is to estimate a marginal value product {for
non-rice labor only. Use of the former method implies that
marginal value products of labor are equal across activities
while the latter suggests that thev might differ.

(A) ABBREGATED MARGINAL VALUE PRODUCT
FOR ALL FARM-HOUSEHOLD LABOR

Thie discussion is presented in two partisg the +first
deals with the guestions faced by the analvst trying to esti-
mate the demand and supply parameters reguired by BRruce’s
formulas the second presents the marginal value products

calculated using different conventions +or Di and 51
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ectimates. EBefore turning to part one. & brief description of
Kamuanga's labor data is useful.
¥amuanga®s data provide a detailed accounting of the wages
paid and the hours of family and hired labor utilized in fnpr
maijor categories of activity!
it Rice production
2) GBGeneral farm activities not exclusively related to
rice production {(e.g., building angd eguipment repair and main—
tenance. transporting, marketing?
2) Livestochk production
43 Off—Farm activities {i.0.. all activities other
than those recorded in 1-3% above; examples would be millet
production and vegetable gardening. petty trading, handicraft
production, sbsence from productive activities due to illness
or fulfillment of social and religious obligations).
tabor supply data are recorded as stocks of family labor
only, with no information about actual availability for var-—
ious productive activities.
18 DEMAKD FOR FEMALE LABROR FULLY ENUMERATED?
Unfortunately. kKamuanga neglected to record one cateqory
of productive activity which should have been included in
general farm activities, i.e.. female labor allocated to cook-
ing, washing. and general housekeeping duties. The fact that
allocation of male labor to household activities such as nome
repair and maintenance wWas enumerated. but not that allocated
to +female household activities tends to understate demand for

female labor. A failure to correct for this omission would

E



| ol
b

m

overstate the level of unemplovment implied by RBruce’s Di/8)

ratio and therefore underestimate the acaregate marginal value

product.

a number of labor studies in Africa suagest that labor

time devoted to these omitted activities tends to be at least

two hours per day per married woman. {FPudsev cited in Cleave
{19749 and McSweeney cited in Shaner {1982)) tamuanga’s data
are adjusted with such an estimate below to obtain a more

complete picture of aggregate demands on family labor time.
HOW LONG IS A WORKDAY?

Kamuanga provides data on the stock of family labor by
se» and age. The major issue is to determine how many hours
per day gr month each family member is available for those
activities which are itemized on the demand side. In his
analvsis, kKamuanga estimated labor supply on the basis of
eight bhours per day and twenty—five days per month per person.
This is not an unreasonable rule of thumb. There are approMi-
mately twelve hours of daylight vear—round in the "0Office du
MNiger”. Given the absence of electricity. most activities
other tharn resting and chatting are performed during davlight
howrs. Time devoted to activities such as eating meals,
personal hygiene, praver, and leisure were not enumerated and
could easily occupy the remaining four hours of daylight.
Although the eight—hour estimate appears reasonable, a choice
of either six or ten hours could easily be justified. 6iven
the apparently arbitrary nature of the choice. an analyst

might be well advised to examine the impact on marginal value
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product estimates given a range of assumptions about family
labor supply. This is done below.
1S LABOR HOMOGENEOUS ACROSS AGE/SEX GROUPSY

in aagregating data for all age/sex categories of family
wor kers, one assumes that such labor units are homogeneous
and. therefore, perfect substitutes. For example. 5j for the
iand clearing and planting season would include both male and
female labor even though females do not participated in this
activity. The re=sult would be an estimate of a potential
marginal value product were constraints concerning labor allo-
cation to change rather than & marginal value product rep-
resenting present practices. Without disaggregating ithe data
into separate Dj and Si for each major labor activity -—
which would require more detailed supply data than normally
available —-- the analvst using Bruce’s formula cannot ade—
quately separate the actual from the potential marginal value
product. Some attempt, however, can be made to correct for
suspected over estimates of supply by weighting the avail-
abilityv of and demand for various age/sex categories differ-
entiy. One example of how this might be done is presented
below.

SHOULD SUFPPLY BE ADJUSTED FOR MIGRATION?

While +familv labor is the most important source of
"(ffice du Niger™ supply., the analyst must also consider the
supply of labor available for hire. Those farmers who do hire
iabor tap two different labor pools to meet this demand:

{1) neighboring farm families and {(2) migrants from the millet

H
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regions of the Dogon Plateau and the Seno Flain. In the
former Ccase. supply is already accounted for in the 53 when
the stock of "Office du Niger" familv labor is factored in at
a ogiven number of hours per day. Therfact that average wages
paid during the months of greatest labor demand are not  the
hioghest monthly wages paid throughout the vear (see Tables
¥I11I and XIV below where the data are presented?. suggests
that in—-migration does influence wages and should bhe accounted
for in the Dji/8; ratio.

Accounting for changes in Sj due to migration., however,
iz not so simple. No concrete data seem to be available on
the empioyment rates for these migrants. The conventional
wicsdom in the "Office du Niger" is that a labor constraint
exists during harvest {i.e.. Dj > Bi). I this is true, the
analivst should adjust the S; by the number of hours of hired
labor actually reported {(assumed to be entirely migrants dur-
ing the peak season) and adjust the Dj by a larger amount
hased on perceived labor shortage. On the other hand. one
alsoc hears of migrants who do not readilv find work, and one
cees unemploved men congregating at market centers in search
of work. if the evidence for unemployment during the peak
season appeared stronger than that for undersupply. then 53
should probably be adjusted upward to include changes in
supply due to in—migration. An example of his latter adjust-—

ment is presented below.




12

It should be noted that no adiuvstment is necessary to
account for out—migration by "Office du MNiger" farmers because
any such migration was recorded by Kamuanga as an off—-farm
demand on family labor time.

ARE MARGINAL VALUE PRODUCTS EQUAL ACROSS ACTIVITIES?

Another problem with a total aggregation of the data is
the implicit assumption that a given unit of labor engaged
alternatively in each of the enumerated activities is eqgually
valuabhle at the margin. This would be true if farmers were
operating in a strictly reoclassical economic environment.
Under such conditions, one assumes that the producer allocates
respurces among productive activities so that the maraginal
value products of the input are egual across activities.
Bruce notes that even When the wage is greater than the mar—
ginal value product due to social constraints, iabor within
the traditional agricultural sector is not necessarily misal-
located. He suggests that traditional +farmers could still be
allocating iabor so that éhe marginal value products were
egual. The +fact that agricultural wages are greater than
marginal value products. however, would imply a misallocation
of resources between agriculture and other sectors. The
marginal value product estimates presented in Tables XIII—XVII
assume that labor is allocated efficiently across all activi-
ties. Additional estimates which examine the possibility of
unagual marginal value products are presented in the next

section of the paper.

9
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EMPIRICAL ESTIMATES OF AN AGBREGATED
MARGINAL VALUE FRODUCT

Tahle XII1 uses Bruce's formula to estimate a spparate
marginal value product for each zone in Kamuanca®s study.
Monthly wages shown are the average hourly wage paid to all
adult male lsborers irrespective of the tvpe of work per—
formed. Demand is the total number of hours worked by familwv
and hired labor in all activities enumerated bv Kamuanga
(i.e.. female household activities are not included). Supplyvy
i= based on the stock of family labor only. each family member
ten vyears or older being factored at eight hours/day and
twenty—five days/month. The data for each zone are presented
to illustrate the extreme variability from zone to zone and
month to month, as well as the fact that in two of the three
zones wage data was not available for all months, The analwv-
sis resulte in three guite different marginal value products:
Kolongo is 27.4 MF per hour or 219 MF per eight hour days
Satel is S4.9 MF (455 MF/dav)., and Niono is 46.3 MF (372
M /dav}. T+ should be remembered that the soil quality and
irrigation infrastructure are quite different from zone to
zone, probably accounting for a large part of the differences
found in the marginal value product estimates.

One particularly intriguing result of this analvsis is
that observed wages oo not always vary directly with the
demand/supply ratio. Table XIII reveals that peak wages are
not necessarily paid during months where the ratio approaches

unity. This was true for Niono and Kolongo sectors and was

:
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carried over into the aggregated sample estimate.
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Similarly.

months reporting the lowest average wages are not necessarily

those months with the greatest
for 211 sectors.
to be influencing wage levels.

cash shortages during harvest

excess supply. This was true

Factors other than demand and supply appear

Possibie euplanations might be

which depress wages during peak

demand, & sigrificantly greater supply of labor during harvest

than allowed Ffor in the analyvsis, or different wage rates

being paid for different tasks
at a higher price than harvest
this result appears warranted.

in Table XIV the data +or

The monthly waces repqrted are

{E.0., land clearing rewarded
activities). Further study of
all three zones are aggregated.

an average of all observations

for the entire survey. The demand is a simple sum of the
demands for each zone shown in the previous table. Supply 1s
ectimated at three different levels —— six, eight, and ten

hours per day per family member ten vears of age or older.

The percentage change in marginal value product given the two

how per dav increments from six to eight hours is

eight to ten hours it is 20%.

2o%% from

The confusing aspect of this

analysis is that at the level of hourly wages, marginal wvalue

producte seem to vary depending on the length of the workday

assumed. I, however,., the analvst decides to convert hourly

rates to daily rates, wmultiplving each hourly marginal value

product by the respective number of hours worked., the differ-—

ences cancel out leaving a consistent estimate of 332 MF.

T e Bt S AL
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Due +to this ironing out of differences at the level of
daily wages, analysts point out that choosing an arbitrary
length for the workday will not change the results of the
analvsis so long as the gssumption is used consistently for
all calculations. {See, for example, Friedrich, 1977} One of
the probleme with this rule is that the results remain subject
tp variation depending on which activities are included in de-—
mand. in other words. if the eight hows per day is what is
available +For all productive activities (both farm and house-
hoid: the marginal product will bhave ocne values if Bruce s
formula is calculated charging only farming activities to the
eight hours, a different marginal value product will be ob-
tained. Thie is illustrated below with adjustments made for
demands on female labor.

Refore going on to the next table, it is worth noting the
differences between the aggregate rate per hour on Table xXIv
and the separate zone marginal value products of Table X1iII.
I¥f policy decisions are made about the profitability of rice
production using the aggregated marginal value product without
locking at marginal value products for each zone, regions with
higher marginal value products might be encouraged to increase
production even though they do not have the comparative
advantage implied by the more agoregated estimate. Similarly,
regions which do have a comparative advantage due to lower
opportunity costs of labor might be discouraged from producing
because the aggregated marginal value product was high enough

to render rice production unprofitable.
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Table XV shows a more complete estimate of labor demand
in general farm activities by incorporating demands for female
labor in housekeeping, cookina., and childcare duties. This and
the next several tables use the convention of an eight hour
dav and report dailv rather than hourly wages. The results
should be compared to the 332 MF daily rate gbtained in Table
IV, in Table XV. labor demand is increased by two hours per
day for each married woman in the sample. The change in
demand results in a 10% increase in the estimate of the mar-—
ginal value product {(i.e., from 332 to 365 MF/day).

Table ¥VI attempts to incorporate changes in labor supply
due to seasonal in—migration. Available data are totally
inadequate to properly adjust supply due to this migration. A
conservative estimate of a 10% increase in the December,
January, and Februarvy labor supply due to in—-migration is used
in Table XVI to illustrate the bnssible impact on an &aggre-
gated marginal wvalue product estimate. Comparing the result
toc the comparable eight hour/day marginal value product of
Table XIV, ocne finds a 2% change in the estimate.

Table VIII presented coefficients of profit elasticity
with respect to changes in labor costs ranging from 2.3 to
=7 .86 depending on farm size and Zone. Given these
coefficients, the 2.1% change in labor costs assnciatéd with
this adsjustment Ffor in—-migration could elicit a change in
profitse rangino from 4.8% to 121.5%. The 1% change due to

adjustments for female labor demand would entail profitability

changes in the range of 23% to 578.6%- The potential for

&
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inadvertent manipulation of both marginal value product and
profit estimates is great in situations where it is not clear
exactly what should be factored into the Dj and Sj parameters.

Tablie %XVI1I illustrates the effects of one additional
adjustment which is commonly made by analvsts. Both demand

and supply reflect a method of weighting labor inputs based on

age. This method was used by Kamuanga and is guite commonly
encountered in economic analysis. I+ weights all laborers
vounger than 15 or older than &0 by a factor of e The

adjustment implies that the very young and very old need to
put in eight hours of work to perform the eguivalent of Ffour
hours of effort expended by an adult aged 15-460. An  eight-—
hour work day is assumed. In comparing this result with that
obtained in Table XIV one finds little change in the estimated
marginal value product.

The ralculations performed in the last several tables are
presented for purposes of illustration only and no attempt has
been made to come up with a "best guess" scenario of which Dj.,
S;., and Wi value would be most appropriate in the "Office du
Niger”. Theoretically, an analyst, in consultation with poli-
cvmakers, could try to estimate a marginal value product bv
selecting the Di, Si, and Wi values which were most consonant
with national policy objectives. Such an endeavor would re-
quire the analyst +to carefully think through the various
choices available and to explain to policymakers the growth
and egquity implications of each choice. This is a particular-

1y difficult task when markets are not in eguilibrium and
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there is not a single. pbvious marainal value product to
estimate.
{R) MARGINAL YALUE PRODUCT OF LABOR
USED IN NOM-RICE ACTIVITIES

There are numerous factors which might lead one Tto ques-—
tion whether the marginal value products of all categories of
farm labor are equal across every activity. If diseguilibrium
exists and marginal value products in all activities are not
egual . the analyst should really be estimating the marginal
value product of some alternative to rice production —— either
the opportunity foregone by increasing production or the next
best alternative activity if rice production were cut back.
This section of the paper loocks at the problem of estimating
marginal value products in non—-rice activities for families
which actively participate in labor markets as well as  for
those which do not.

WHEN FAMILIES ACTIVELY PARTICIPATE IN LABOR MARKETS

6 look at average wages for different activities in the
"Office du Niger"” suggests that wages and marginal wvalue
products might not be egual from one activity to another.
fAverage rice labor wages were found to be 85 MF/hour. general
farm activities were 83 MF, off—farm &7 MF, and livestock only
=z MF. As a result of these differences. it seems appropriate

to estimate a marginal value product of non-rice labor.




Tabie XVIII presents the data and final estimate +for the
marginal value product of these activities=s. The wage per day
was obtained by omitting all cbservations on wages paid +or
rice labor. Eliminating these ochservations removed approxi-
matelv 55% of all wage hours enumerated, sharply reducing the
number of remaining cbservations. The demand estimate is
based on the demand reparted by kKamuanga for all non-rice
activities. Annual demand for these activities is approxi-
mately 42% of the total rice and non-rice demand. Supply is
factored at eight hours per day minus the number of hours
devoted to rice activities. The result is a marginal value
product for these activities of only 22 MF/hour or 179 MF per
eight hour day. This marginal value product is only S4%  of
the aggregated marginal value product ectimated in Table XIV.
This difference suggests that the marginal value product for
different activities mav not be the same and that extreme
caution should be used in trying to estimate the opportunity
cost of rice labor from an average market wage for an undif-
ferentiated group of unskilled laborers.

WHEN FAMILIES DO NOT FPARTICIPATE IN LAROR MARKETS

The preceding discussion has dwelt on the praoblems of
estimating the opportunity cost of rice production under dis-—
equilibrium conditions when farm families do participate to
some extent in labor markets. There are a number of new
problems associated with placing a value on family labor for
farms which do not buy or sell labor. A close lock at the

degree of labor market participation by "Office du Miger”
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tarmers suggests that it is guite limited. Kamuanga™=s data
reveals that onlv 4 of 20 farms in Sahel. is of 3T in HNiono
and 5 of 36 in kolongo reported having any family members hire
cut their labor at some time during the survey Yyear. This
represents  less than =07 of farms in the total sample. For
the 70% of farms not selling labor in markets, there is no
reason to assume that marginal value products of family labor
are equal tc wage rates, even when labor is allocated effi-
ciently across all activities. Furthermore, in the case where
different marginal value products exist for various tasks, it
is= highiy unlikely that the wage rate offers the best guide to
a farmer®s opportunity cost in rice production.

One interpretation of using a market wage te value familvy
labor which is not presently active in labor markets iz that
farmere would be likelv to switch to wapge labor if they were
not encaged in rice production. This appears unlikely given
the seasonality of labor demand in the area. Another indica-

tion that most Ffarmers do not consider wage enployment an

i = "o o= e ol
; % 2iEd
i L EF QLR H T
mers were asked to identify strategies for reducing their

indebtedness to the "Office du Niger”. Only 35% of the far-
mers considered working as a hired laborer a viable solution.
{Kamuanga., pg. 287)

Another way of justifying a marginal value product of
family labor egual to the wage rate would be 1f farm families
hired labor at these wages — the implication being that at

the margin the family valued its own time in other activities




at the same rate thev were willing to pav hired labor. Parti-
cipation in the hiring side of the iabor market, hnwéver, is
also fairly limited. OFf B9 farms in the sample, 35 (39%) hire
no labor at all, and twelve of those hiring labor use less
than 5 workdays per vyear. Approximately 524 of sampled farms
hire less than 1% of their total on and off-farm labor re-
quirements.

A discussion of the importance of labor market participa—
tion rates was presented during the review of farm house—
hold production/consumption models. The issues raised in that
discuesion appear particularly relevant to the "Office du
Niger” situation where low rates of participation are in
evidence.

Given the seasonality of wages, is it really appropriate
to value an entire familv™s labor at spme average annual wage
rate if one member of that family works for a few days at a
wage which may well be very different $rom the average esti-
mated? 1t does not seem appropriate if some alternative
activity exists which currently occupies more of the farm
family s labor outside of rice production and could, there-—
fore, be considered an alternative to rice production activi-
ties.

Kamuanga®s data provides an excellent inventory of time
spent in activities other than rice production and gQross
revenues earned in these activities. Table XIX presents a
picture of +family 1labor alioccated to various activities by

month and by sector. Table XY reports gross revenues earned

jg.
E
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JABLE XIX
ALLOCATION OF FAMILY LABOR TO OFF-FARM ACTIVITIES
WORKDAYE PER MONTH

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

KOLONGO
JLLNEGS 7 14 6 § 9§ 10 2 § 2 1 b3
CERENONIES { g 20 3 13 12 113 & 10 8§ 1 U
TRAVEL 0 & 55 4 20 14 IR 32
WABE EMPLOYNET 4 2 i 47
NOBD GATHERING g0 141 75 205 175 (34 114 123 108 83 4 2 1290
CRAFTS 57 126 77 A3 43 &5 54 99 128 &% 11 31 799
CARVING 15 025 13 24 M % 19 16 20 W 7 20 9t
FISHING, HUNTING, ‘ ¢
TRAPPING i 18 3 28 10 15 2 3 16 12 4 10 1%
DRYLAND ABRIC. OR 0
VES. GARDENING 18 3 30 & 0 54 99 116 104 86 26 18 586
NIOKD
ILLNESS 81 3 14 b3 M 26 117 48 45 78 20 8 507
CEREMONIES 30 42 92 41 079 97 B T8 43 AU 3 6lS

TRAVEL 2 & 125 143 217 78 17T 19 1 609
WAGE EMPLOYMET 59 47 78 11 22 4 TA 97 24 12 1B ¥ 8
WODD GATHERING 9 25 3 3B 29 4 6 2 A4 1w 2 7 40
CRAFTS g 7 11 1 30 3B 8 i3 274 190
CARVING i 24 25
FISHING, HUNTING,
TRAPPING 65 24 4 4 W 1 12 12 11 18§ W 209
DRYLAND ABRIC. OR
VEB. GARDENING 170 188 220 190 9 132 174 204 206 162 180 B0 2012
EEEEEIE. SAERREEE REEEE EEEEEEENEEEEEEEEZEESEIREEEREEERERIRE
BAHEL
ILLNESS 22 11 40 8 13 U I 13
CEREMONIES 3 M 25 2 17T 17 14 19 81 302
TRAVEL 7 24 82 9 2 8 7 116
WABE EMPLOYMET 7 3 15 25
WOOD GATHERING 1 13 &2 7 3 4 3 2 72
CRAFTS 23 197 285 & 459 352 387 330 248 ie4 207 4 2712
CARVING 0
FISHING, HUNTING,
TRAPPING I 4 4 2 2 &8 1 2 24
DRYLAND ABRIC., OR 0
VEG. BARDENING 35 3 24 & 4B 60 50 %6 TH 62 M IO 606

SOURCE: CONPILED BY THE AUTHOR FRON KANUANGA’S DATA.
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in a number of these activities. Unfortunately. the data were
not collected for the purposes of calculating net returns to
jabor and it is not possible to develop opportunity costs of
rice production based on these off—farm occupations. Eoth the
reiatively small amount of time which farmers spend in off-
farm wage employment and the relatively small portion of off-
farm revenue accruing from this activity suggest that analysts
should look to activities other than wage employment when
trving to identify marginal value products of family rice
1abor.

These +two tables suggest that farm families encage in =
large number of alternative off-farm activities. Opportunity
costs based on these activities would probably reduce the
iabor costs of "Office" rice production and thereby improve
the profit picture presented by those who rely strictly on
wage based marginal value products. This is a particularly
important coneideration in comparative advantage analysis if
marginal value products are not considered equal across acti-
vities. Whaet is needed under such circumstances is an oppor—
tunity cost based on what the farmer would do were he not
oroducing rice. It i= more reasonable to assume that farmers
would attempt to expand existing non—rice activities such as
millet production then to think they would seek wage employ—
ment in an environment with relatively low and strictly seaso—
nal demands for hired labor. The analyst®s time might be

better spent collecting data on returns to off-farm activities
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rather than trvino to force market wage rates into an analvsis
where they do not beliong.
{C) General Dbservations on the Use of the Bruce Formula

It must be stressed that the calculations presented  in
Tables XIII-XViIl are illustrative and do not pretend to be
accurate estimates of "Office du Niger” marginal value pro-
ducts under the conditions described. Given the high varia-
bility in the wage data, even when only the less variable
adult male wages are used, the calculations have no statisti-—
cal significance. Nevertheless, the tables do provide some
indication of the extent to which different assumptions about
Di. Si. and Wi can change estimates. Assumptions about the
length of the workday and alternative methods +for weighting
labor inputs by age do not appear to have a direct impact on
marginal wvalue product estimates. fAssumptions about the
length of the workdav can have an indirect effect on marginal
value product estimates 1€ comparable demand data are not
used.

important changes can be obtained by altering assumptions
about supply due to migration and demand for female labor.
The most significant differences, however, appear when margi-
nal value products are calculated at disaggregated levels by
zone iTable XIII) or by activity (Table XVIII}. The wvaria-—
tions among rones and the differences between rice and non-—
rice marginal value products suggest that labor markets are

not in equilibrium and that use of aggregated average wage
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rates across geographic areas and labor activities could

eult in misleading economic analysis.
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V. LESSONS TO BE LEARNMED
4. INTRODUCTION

The review of literature and case study presented above
have identified a wide range of factors which call into
guestion both the theoretical appropriateness and practical
usefulness of shadow wage rates as they are currently
con:eived and estimated. Although a multitude of obstacles
faces the analyst at every step in the process, there appear
to be three underlying sources of the problems identified:

1) Foor adherence to underlying principles of

economic theory and/or theory which is inadeguate in dynamic

situations characterized by disequilibriums
2) Inadequate adherence to the rules of statistical
analvsis and inferences
=) A& failure to make explicit the policy implications
of various "technical"” choices, thereby allowing those in
positions of political authority to evade the difficult deci-
sions which are rightfully theirs to make.
Each of these problem areas will be discussed in turn.
BE. PROBLEMS OF THEORY
The practice of valuing labor for econaomic analysis at a
shadow wage rate assumes the existence of some type of market
disequilibrium — i.e.. the neocl assical price—auction theory

of labor markets in static eguilibrium is inadeguate. Under




such circumstances. theoreticians and analysts alike agree
that the economic cost of a unit of labor should be less than
the prevailing diseguilibrium wage rate, even though that wage
rate does reflect the true financial cost of using labor. The
furzy area in both theory and practice concerns the determina—
tion of exactly how much lower than the mar ket wage the oppor-—
tunity cost  of labor should be. Theory is not clear on
whether analyste should be estimating the marginal value pro-
duct which would prevail at the unattained equilibrium or some
other marginal value product. Analvysts do not make it clear
exactiv what tvpes of disequilibria they are correcting Ffor
and which marginal value product they are estimating. Fur—
thermore, analvstse freguently fail to specify the exact cate-—
gory of labor activity to be foregone and why a particular
marginal wvalue product has been selected to reflect this
foregone opportunity. Under conditions of diseguilibrium one
cannot assume, as is often done, that marginal value products
are esaual across all categories of unskilled labor.

One other problem which theory does not deal with ade-
guately is the leng-run aggregate macro—economic impact of
implementing manv projects which have been evaluated with
shadow wage rates.

C. PROBLEMS OF STATISTICAL INFERENCE

The case study of the "0Office du Niger” presented a
rumber of examples illustrating how shadow wage ecstimates are
subject to variation given different methods of data collec-

tion, aggregation and analysis. It was pointed ocut that the
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data =olone pose serious problems because they are highlv
variable, vielding large standard deviations which make it
impossible to develop statistically significant estimates with
the sample size typically used in a cost-route survey such as
Famuanga’ s. In some cases, the high variability in observed
wages might be attributed top erroneocus aggregation of non-

homogeneous categories of labor. in other cases it may simply
he due to the fact that wages are not determined in a price-
auction environment but by a variety of socio—cultural +factors
which vary among emplovers as well as employees.

The major concern with respect to statistical inference
ie whether analysts can justify use of their econamic analysis
for policy and planning purposes. Certainly, profitability
estimates with confidence intervals similar to those caleu-
lated Ffor illustrative purposes in Chapter IV provide an
inadeguate basis for policy analvsis. Nevertheless, decisions
are made using estimates which could well have equally large
margins {DF error because analvsts do not pay attention to the
statistical properties of their data and analvysis.

D. CLARIFYING THE FOLITICAL CONTENT OF TECHNICAL CHOICES
1. DISTRIBUTIONAL IMPLICATIONS OF CHOOSING
- OPPORTUNITY COST INDICATORS
(A) A U, 8. EXAMPLE

Poor choice of opportunityv cost indicators in economic
analysis can wreak unanticipated havoc when that analvysis 1is
put to use by policymakers who are unaware of the weaknesses.

an interesting example of policy recommendations gone awry due

3
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to incewrrect estimation of the opportunity coste for Ffarm
inputs is described by Hoffman and Bustatson. This example
does not deal with opportunity costs of labor,. nor with a
developing country situation. It is, however., guite relevant
to the present discussion for it deals with the need to impute
co=ts of non-market activities carried out by farm—households.
The authors examine the 1973 U.S. Agriculture and Consumer
Frotection Act which contained a provision for adjusting tar—
get and support prices to reflect current costs of production.
This required thét the costs of inputs not readily determined
v market transactions be imputed from appropriate opportunity
costs. The act specified that the imputed return to fixed
costs equal the existing interest rates charged by the Federal
Land Bank and the imputed returns to management be comparable
to the normal management fees charged by other similar
industries.

When costs of production were computed using these oppor-
tunity costs. the U.5. Department of Agriculture found itsel¥
trving to explain why farmers were increasing production while
the accounts showed them to be continuously losing money —— a
situation which supgests irrational behavior of producers, =)
fiaw in economic theory, or inaccurate cost-return estimates.
(Hoffman and Bustaftson, P. =) The authors analvze the cost-—
return estimates and provide a convincing argument against the
use of the recommended opportunity costs. It iec not necessary

tn elaborate the sericus problems which can reverberate
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throughout all sectors of an economy if an agricultural pro-
gram sets target. and support prices on the basis of cost
ectimates which are highly inflated due to inappropriate use
of opportunity costs.

While this example is drawn from U.S5. experience, it has

much to offer those doing economic analysis in developing

countries where the opportunity cost of labor -— the primary
input into most production processes —— often has to be im-
puted or estimated from vervy poor data. In view of the esti-

mation constraints discussed throughout this paper, analysts
can be forced to use proxy data and insufficiently researched
assumptions about labor markets. Resulting opportunity cost
estimates may not reflect the value of output which will be
foregone because the incaorrect opportunity has been
identified. 1f a government designs development policies
based on such faulty economic analysis, economic devel opment
could be severely hampered. One must ask if these dangers
could ever outweigh the benefits of economic analysis and
whether means are not available for reducing the probabitity
of policy decisions being misdirected.
(R) IN PROJECT ANALYEIS

The discussion in Chapters III-IV identified a number of
cases where the analvst had to decide what, if any, productive
activity would be foregone if government financed a particular
project requiring unskilled labor inputs. Choice of an appro—
priate opportunity cost requires more than a simple identifi-

cation of the geographic region and occupation from which
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transferred labor will be drawn. Complex social, cultural,
and behavioral interactions take place when migration occours.
reqgquiring careful assecsment of chances in  consumption and
production decisions of both migrating and non—migrating fami-
ly members. This 1s particularly true when labor is withdrawn
from rather closed farm—household firms. The labor market
model underlvirg an analvst®s choice of indicator +for the
product of {foreqone opportunities can significantly intluence
the nature of projects undertaken by government and therefore
the overall development of a nation.

For example. reliiance on & Lewis market model would

result in lower =shadow wage rates than use of the
Harris/Todarc model. Many more projects would have an ac-
reptable net present value, and among those with presant

values greater than zero, labor inputs for the former model
would tend to be greater than those for the latter. In re-
viewing empirical shadow wage estimates, the assumed labor
market models and associated marginal value product adjust-
ments are seldom., if ever, adeguately justified by empirical
work.

In the absence of sound empirical work defending the use
of a particular market model over anpother, one is inclined to
ask for a more comprehensive analysis —— perhaps even & COm—
parison of shadow wage estimates associated with a number of
different but eqgually feasible models and behavioral assumnp—
tions. To fully round out the analysis. one might then try to

predict +the project-macrc policy interactions, suggesting
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which underiying assumptions would result in proiect selection
consonant with national growth. eguity. and inflation
policies.

This is not an easy task- For example, an analyst
wishing to describe the distributional impact of an analysis
might have to examine the relationship between marginal value
product and wages in project emplovment as well as in pre—
project employment. Analyste often assume that wages are
equal to marginal value product in the urban labor markets
which usually determine wages paid to project employees. I+
this assumption were incorrect, those moving into government
financed project employment would be receiving a subsidy equal
to the difference between the wage and the marginal value pro—
duct of their project work. This subsidy has eguity implica-
tions, particularly for those whose tax money may be financing
the project. It could also mean that other inputs into the
production process are receiving less than their marginal
value products. If{ a society agrees in general that marginal
product is a fair indication of an individual’s share of total
product. then a project analvsis which encourages increased
employment of rescurces receiving more than their marginal
product is not consistent with policy cbijiectives.

(CY IN COMPARATIVE ADVANTAGE ANALYSIS

Choice of the appropriate opportunity cost for compara-=
tive advantage analysis appears even more complex than that
for project analvysis. The analyst must identify the product

foregone as the production of the commodity under study is
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arcelerated as well as the most likely alternative activitv if
production of the commodity were to be curtailed. it is not
clear that these would alwavs be the same activity. I+ an
analvst considers onlv one marginal value product. i.e., ei-
ther the foregone product or the next best alternative, one is
inclined to ask how the choice was made without prior knowl-
edge about the sign of the commodity™s net profit.

For example. if rice production in the "Office du Niger"
erxhibits a comparative advantage and government wants to ex-
pand its production the analyst must ascertain the source af
any increased labor needs. Two possible scenarios come immed—
iately to mind: (1) current "Office” farmers might spend less
time on millet, wvegetables. and off—farm activities in order
to produce more rice or (2) more settlers could be brought
intc the "0ffice”, probably from millet, peanut, or cotton
areas. A response involving significant amounts of migration
could result in a very different foregone product than one
which did not. This would be particularly true if migrating
families moved from a production system which made ertensive
use of Female labor into an "Office du Niger" system which
offered much fewer opportunities for productive use of female
labor. 1f one used the marginal product of a single millet
laborer as the opportunity cost, not allowing for losses in
productivity due to family migration., rice projects would be
evaluated more favorably perhaps than millet projects and

distributional effects of project analysis might result 1in
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rice regions unjustly receiving greater government investment
than millet regions.

Looking now at the other side of the coin. one must ask
what farmers would do if thev were encouraged to abandon rice
pfgduction. Given the critical role that production of a food
crop pDlavs in assuring minimum food needs, most "Office”
farmers would probably increase their production of millet
and/or manioc. At the same time, government authorities might
encourage production of sugar cane given the existence of the
"tHfice s idirrigation infrastructure; It is unlikely that
"O+fice du Higer” farmers would turn to wage labor and also
unlikely that the prevailing market wage accurately reflects
maraginal value products in millet, manioc, andsor sugar cang
production. Again, one might anticipate some out—migration of
farmere which suggests even another possible value Ffor the
next best alternative toc rice production.

Given circumstances where market wages are suspected of
deviating from marginal value products in agricul tural produc—
tion, and wage employvment does not appear to be the appro—
priate ‘“opportunity” base upon which to graft shadow wages,
an analyst would be well advised to identify a number of
possible labor movement scenarios and estimate shadow wages
for those considered most probable. The evidence is seldom
conclusive enpough to unconditionally identifv THE next best
opportunity or THE  foregone product. Some attempt should be
made to identify probable candidates for both categories and

then to determine the extent to which these values may diffter.
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Folicvmakers should be presented with a number of alterna-
tives. permitting them to make the political choices rather
than hiding such choices in the technical analvsis.

One +inal word of caution to the compa-ative ativantage
analyst is in order. Developing shadow wage rates for econo—
mic analysis is based on an assumption of marginal changes.
14 the results of a comparative advantage analysis are used to
recommend non-marginal changes (i.e.. discontinuing production
opf a crop which is cheaper to import than to producel), a
chadow wapge using market wages as the marginal value product
for the marginal farmer®s next best alternative could well
provide very misleading analysis. Taking the "Office du
Niger” again as an example. the marginal farmer may be able to
find wage emplovment, but if all "Office" farmers were Lo seek
wage emplovment at the same time it is unlikelv that the
market would be able to absorb evervone. Btrictly speaking,
anv type of marginal analysis would provide misleading results
if non—-maraginal changes were anticipated. {in the other hand,
if market wages vary from marginal value products 1in more
realistic alternatives such as millet farming. a shadow wage
based on the latter may do less damage than one based on
market wages.

2. EBUITY IMPLICATIONS OF HEQSQRINB THE VALUE
OF THE FOREGONE PRODUCT

The review of various shadow pricing technigues presented

in Chapters IIl1 and IV revealed that analysts use A wide

variety of data sources and methods of analysis to guantify
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the marginal value product of foregone opportunities. Among
the data sources were formal cost-route survevs, informal
labor market survevs, and national statistical series on ag-
gregate levels of employment as well as productivity para-—
meters for variocus sectors of the economy. There is a tenden-—
cy in the profession to make the best use of existing data
zources when performing economic analysis rather than to spend
scarce resources on formal surveys. Even in the case of the
cost-route data collected for the Office du Niger., the survev
was not designed specifically to estimate marginal wvalue pro-
ducts of agricultural labor: it had to serve a myriad of
purposes and therefore presented a number of problems when put
to the task of estimating an average wage.

Even if analvsts had the time and money to collect their
own data. numerous problems would remain. There is a clear
debate in the literature as to the relative merits of macro
vs., micro level data and analysis of labor productivity and
wages. McDiarmid was the strongest proponent of using macro
data and estimating macro parameters. In reviewing his empir-
ical estimates. however. one finds that the analvyst using such
data must be able to make some very strong assumptions about
the past occurrence of market equilibriums and/or the rela-
tionship between average and marginal productivity at a given
period in time. Furthermore. McDiarmid offers the reader
1ittle oguidance on how one would co about adjijusting these
macro parameters for use in a regional application. Without a

clear understanding of how the data were collected, the nature
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of specific guestions posed, definitions used, etc.. an
anal yst would be hard pressed to make anv meaninoaful adjust—
ments to the national parameters.

Use of national data might aliso pose proolems with re-—
spect to distributional objiectives. Manv developing countrieg
are extremely heterogenecus., with some geoaraphic areas and/or
sorio-cultural groups much better linked to the modern urban
sector than others. Unless special efforts have been made to
assure that all regions are "fairly” represented in aggregated
data. use of national shadow price parameters could have guite
unexpected effects on particular regions or interest groups.

The problem of "fair"” representation is more political than

technical. i+ data are coilected by administratively deter-—
mined regions, how will that data be weighted in the national
aggregation? Should the population of the region determine
the weight? What about using the number of hectares under
cultivation® fir perhaps the percent of the labor force ac-

tively participating in the market would be better. These are

not easy guestions to answer. Different decisions could well
produce different profitability estimates and therefore
different mizxes of government financed proiects. The best an

analvst can do under such circumstances is to make choices
explicit and point out the distribution and growth implica-
tione of alternative methods. This is a very difficult task
for the analyst using macro level data which tend to be puite
ppague by the time they are translated from survey responses.

or periodic reports to national statistical indexes.
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One finde little discussion in the project analvsis lit-
erature on whose interests are reflected when a particular
value is placed on inputs or outputs. 1+ one were to estimate
a shadow wage rate from agricultural value added parameters as
suggested by Irvin (1978, p- 122}, whose point of view should
be reflected in the numbers assigned to the value added? HManvy
markets exist for agricultural products and theretore many
market prices. Do governments decide to value a product at
world market prices? If so. should the import or export price
he used? Uhat are the implications of valuing at world prices
if verv different prices prevail within a countrv. po matter
what choice is made. some groups will be favored at the =
pense of others.

A single farmer may have ceveral different ways of val-
uing a given commadity if he produces the same product to meet
different goals. A millet farmer, for example, produces &
certain amount to meet his subsistence needs, an additional
guantity to satisfy reguired sales to government buying
agents, and perhaps some to be sold in a local market. The
price he receives from the government agent is not the same &as
the local price, and his personal valuation of production for
subsistence will probably differ from both "market? prices.
while it is not being suggested that analysts attempt to
incorporate individual farmer’s personal valuation of subsis-
tence crops into economic parameters. some reflection on the
issue is recommended. The purpose of project analysis is to

select government investments which are most likely to bring
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about the changes in economic growth and eguity called for in
national goals and objectives. 1f international markets are
thought to be distorted. or international prices have littile
meaning in terms of private valuation bv producers and consum—
ers within a countrv. an analyst should make this clear and
consider the extent to which a varietvy of shadow wage esti-
mates representing divergent views should be presented to
policy makers.
E', SUMMING UP

Despite the harsh criticisms of economic analysis in
general and shadow pricing of labor in particular, the reader
should not interpret the critique as a rejection of
benefit/cost analysis. The intent of the paper ics to identify
the most pressing problems and stimul ate thought and
discussion which might lead to more appropriate economic
analvsis than is presently being carried out.

Although the discussion has been exclusively concerned
with problems encountered in shadow pricing labor. comparable
oroblems are encountered in estimating other shadow prices ——
particularly those for foreign exchange and capital. In many
cases, labor will be such a small part of an economic analysis
that +the problems raised in this paper will appear trivial,
and an analyst will be well advised to concentrate on octher
issues. When labor is a major input —— as it is in compara-—
tive advantage analvsis dealing with agricultural commodities

—— the issues raised in this paper should be given serious

attention.
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The inadequacy of current theory for dealing with
dynamic. disequilibrium labor marikets should be recognizeds
and analvsts should stop pretending that there is some ideal
true marginal value product which they are trving to estimate.
The fact that such a marginal value product is non-existent
does not render economic analysis useless. In +act.
recognition of the ambiguities posed by a static eguilibrium
theory could result in econamic analysis which is of greater
use to planners and policymakers than that currently being
produced. An  analvst who recognizes the fact that different
marginal value products exist under disequilibrium conditions
can produce an extremely useful document by laving out in an
organized fashion a number of alternative estimates and making

the political implications and statistical strength of each

estimate clear.

Faced with recommendations for more complete reporting of
assumptions made by analysts and for multiple estimates indi-
cating the tradeoffs among assumptions. the reader mav feel
that the costs of such detailed analysis would far outweigh
the benefits. There is certainly a danger of this occurring.

Most reports of project analysis do not include thercnsts
of performing the analysis itself. The Worid Bank. which is
the organization most active in developing country cost-
benefit analysis, estimates that the costs of the analvsis
range from 5S—10% of +total proiect costs on average.
{Gittinger, MSU seminar, 1981) For multi—-miliion dollar pro—

jects, this represents a =izeable amount of resources. (ne is
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nrompted to ask who are the beneficiaries of this analvysis.
The World Bank obviously beiieves that this analysis, as
currently performod, helps it to better invest its limited
resources and assure loan repaymentes. I am unaware. however.
of anv type of comparative analysis indicating that projects
with "sub—-standard” analysis perform less well than those with
more thorough but costly analvsis.

Who. besides the organization providing funds, benetfits
from the analysis? One would assume that the recipient nation
woild bDenefit also. Whether or not it does would segem to

depend on who does the analvsis and how well they are able to

develop country parameters which are consonant with national

goals and obijectives reflected in existing economic, political
and social'palicies. A;thnugh country economists are plaving
an increasingly larger role in project analysis, this has not
been true 1in the past and remains a far off dream for many
nations which iack the skilled manpower. Much analvsis 1is
performed by expatriates. Their high salaries, travel costs,
and living accommaodatiocons account for a large part of that ©
to 10% of project cosis devoted to analvsis — a distribution-—
al aspect of the cost-benefit process which is often over-—
lcoked. Given the very different perceptions an expatriate
might have of market conditions, migratory behavior, etc.. an
erxplicit report of all assumptions made and a careful analysis
- of the implications thereof for shadow wage estimates, eguity,

and economic growth would seem to be of great value tco the

host country. 1§ such information is not supplied. countries
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which are offered financing by a variety n? prganizations.
pach usinag different models and assumpiions, have no way of
camparing one proposal with another.

In the longrun. one would hope that prooress could be
made toward bhetter theory as well as better data. Both of
these improvements could reduce the costs of economic
analveis. The data problem is perhaps the most tractable. It
requires a major change in attitudes toward data collection
and a move away +rom crash programs based on intensive, but
infrequent. surveys conducted by expatriates. Data banks need
to be created which keep track of important economic
parameters over time. More developing country nationals need
toc be trained and provided support to develop such data bases.
Better analysis at lower costs could probably be obtained 3in
the Ffuture i+ fewer high salaried expatriates were involved
and better time series data become available.

Fesnlution of the theoretical problems will not be easy.
Ferhaps as more Third World pconomists are trained in &
variety of economic traditions (neocclassical., Marrnist.
socialist. etc.), they will be able to come up with a
synthesis %that better models the spcial. political. and
economic conditions of their environment than the neoclassical
tradition now used in econcomic analysis. What is needed is
greater recognition of the current problems, a willingness to

consider alternative theories. and a lot of serendipity.




AFPPENDIA &

this appendix presents a supplamental list of
empirical studies attempting to estimate the marginal value
product of labor in developing countries. although those
nublications discussed 1in depth in the main bodv o+ the
paper are considered to be representative of all studies
reviewed during +the cowse of this research. interested
readers may want to refer fto some of the Ffoliowing
cubliications which were consulted by the author but not

discussed in the paper.

Bvarlee. Derek. "Rural Labor Marrkets in West Africa. With
Emphasis on the Semi—Arid Tropics. " in the Froceedings
of the International wWorkshop on Socio—-economic
Constraints to Development of Semi-Arid Tropical
Acgricufiture, ICRISAT,. Andhra Pradesh, India, 197%.

A good review of the literature on production
function analvsis of labor in West Africa.

Collier, William L.. et. =zl. "Agricultuwal Technoiogy and
Institutional Change in Java." Food Research
Inztitute Studies. Volume 13, pp. 16F-19%4.

Discusses structural and cultural factors which
might influence wage rates and. theretore. the level
of empiovmant in Indonesia. Considers causes oOf
descrepancies betwsen the marginal wvalue product ot
labor and wages.

Guisinger, Stephen. Wages. Capitsl Rental UValues andg
Reiative Factor PFPrices in Pakistan. Washinaton,
D.C.: World Eank. 1978

Digcusses the relative importance of oOricing
capital and labor. suggesting that undue attention has
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been oiven to controling the former rather than the
latter.

a. Joseph Niagba. Agricultural gevelopment Fro jecis
and Smail Farmner Rehavior: The Economics of Smaill
Farmer Rice Production and the Distribution o?
Benefits in the Integrated Baricultural Pevelopment
Pro ject in Sierra Leone. Unpublished Fh. Do
dissertation at the University of Wisconsin, Madison..
1979,

The treatment of ijabor in this study is similar

to that of Famsuanga. The study is particularly
interesting because of i1iits extensive reporting of
standard deviations and discussion of the high

variabilityv found in labor inputs from farm toc ftarm.

Johannes F. Economic and Social Apalvsis of
Projecixi A Lase Study of Ivorv {oast. Washington.
D.C.: World Rank., 1977.

An Application of the Saouire/sTak metnod to the
Ivervy Coast. MNational parameters are estimated and
three different oroiects are assessed using these
parameters.

fd. R, . “The Effect of OFf-Farm Emplovment on Farm
Income and Froduction: Taiwan Contrasted with
Southern Ofrica.” Econopic fevelopment and Culturai
Change. Yolume 29, No. 4. po. 7d4i+.

Discusses the negative 1mpacts on agricuitural
productivitvy due to increases in off-farm empc i ovment
ppportunities i Southern Aafrica. Similar off—farm
opportunities in Taiwan are found to cosplement
agricul ture.

Lunning. H. A. £Economic Aspects of Low Laour Iircome

Rvan.

Farming. Wageningen: Center for Agricultural
Fublications and Documentation. Agricultural Research
rReports &%9%F, 19467.

Uses production function analysis to studv
marginal product of labor. Lengthy discussion of
whether or not productivity does determine wages in
cauntries such as Migeria and Surinam.

James .. . D. Bhodake., K. S5arin. i abor ise and

Labor Markets in Semi—Arid Tropical FRural Villages of




Feninsular india™, in the Froceedings of the
international Workshop on Socio—economic Constraints
to Deveicpment of Semi—Arid Tropical Agriculture,

iCRISAT. Andhra Pradesh. India. 1979.

Analvses labor data from sis villages. Discusses
the importance of segmenting marikets by sex.
Concerned nrimarily with wage emplovment and its
relationship to technologv.

Sandford., Stephen. "an Econcmic Evaluation of the Scheme,”

in MWES: An Irrigated Rice Settlement in Kenva,
edited bv Robert Chambers and Jon HMoris. Munichz
weltforum Verlaag., 1973,

The evaluation considers a variety of as=umptions
about the marginal value product of ltabor and presents
the results in a series of tablies. & "best gquess”
scenaric is selected and justifications for the choice
presented.

Schal . Wolfgang. Estimating Shadaw Prices for Celuymb:za

in an Inpuat-Qutpuat Tabkhle Framewark. Washington.
D.0.13 World Bank. 1979.

Fresents what he considers to be a more acrcurate

method o¥f estimating national shadow prices for
commodities. The method takes 1into consideration
influences on  traded commcdities coming from  the

non—traded goods sector.

Scott, it. Fi5. "Shadow Wages of Surplus Labow in
Mauritius." in #sipng Shadow Prices edited by I. M.
D. Little and mM. FG. 5Scott. lL.ondon? Heinemann

Educational Books Ltd., (976.

Case studv using the Little/Mirriees method of
shadow price estimation.

Scott. M. FGE. . J - . MacArthur. and D. M. 6. Mewberv.

Project Appraisal in Practice: The Little/Hirrices
Method Ropl ied in Kenva. London: Heinemann
Educational Books. 1976.

Inciudes extensive discussion of data problems
and thought bprocesses which go into estimating shadow
wages for hired and family labor. Has vocelient
summaryv of factors which @might cause marginal value
oroduct of hired labor to differ from tamiiv labor.
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Shields. hHNwanganga. Women in the lrban iabor Markets cf

Africas The Case of Tanzania. Washinagton, D.C.:
Worid Bank, 1980,

Discusses factors which influence the supply of
female labor in wurban markets and presents a method
for estimating this supply. Does nat direcily discuss
estimating marginal value product. but the discussion
of supply is relevant to those concerned with shadaow

Wwages.

Sparling. Edward W. "A  Survev and Analvsis of Ex-Fost
Cost-Eenefit Studies of Sahelian Irrigation Frojects.”
A consulting report, Department of Ecaonomics. Colorado
State Universitv., May 1781.

Compares the results of two cost—be=nefit
analvses which come to completely different
conclusions. RBelieves the source of the differences
ie npoat the fault of the analvsts but due to problems
of data.

Sounire. Lyn, I. M. D. Little angd Mete Durdag.
Soplication of Shadow Pricing to Country Economic
Anaivsis wmith an iilustration from Pakistan.
Washington, D.C.: World Bank., 197%.

Sugagests that shadow prices should be used mare

xtensiveiv than at present. Rather than confining
them +o project analvsis. authors suggest that thev
shoul d be used in developing wage. 1maigration.

emmigration., food subsidv, and manv other policies.

Winch, Fred Everett ITi. Losts and FReturns of
gl ternative Rice Production Systems In Horthern Ghana:
Impiications for Guiput, Empiovment angd Income
Pistribution. Hichigan State University doctoral
dissertation, 1974,

Extanzsive Ffinancial and economic anaivsis simllar
to kKamuanga's studv. Unlike kKamuanga. however. dWinch
found market wages ta be lower than returns per
woritday calculated using a residual methed of
anpalysis.
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