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Does Maharashtra’s Employment Guarantee
Scheme Guarantee Employment? Effects of
the 1988 Wage Increase*™

Martin Ravallion, Gaurav Datt, and Shubham Chaudhuri
World Bank

1. Introduction

Among developing countries, the Employment Guarantee Scheme
(EGS) in the state of Maharashtra in India is probably the most famous
and, by many accounts, the most successful direct governmental effort
at reducing absolute poverty in rural areas.' Since the mid-1970s, the
EGS has aimed to offer unskilled rural employment on demand, as
embodied in its slogan, ““Magel tyala kam' (Whoever desires work
will get it). The work creates or maintains rural infrastructure through
small-scale irrigation and soil conservation projects, reforestation, and
rural road building. The EGS projects are designed to be highly inten-
sive in their use of unskilled labor, which typically accounts for over
two-thirds of variable costs. Wages are set in the form of piece rates,
stipulating rates of pay for a large number of specific tasks, such as
digging, breaking rocks, shifting earth, and transplanting.

The scale of the scheme is impressive; in a typical year, it provides
about 100 million person-days of employment, at an average cost of
about US$1 per day in the late 1980s. (The state’s aggregate rural work
force—including cultivators—was about 20 million persons in the mid-
1980s.) Given this scale, it is surprising how little we seem to know
about the scheme’s performance in alleviating income poverty. The
little we do know suggests that the scheme is quite well targeted, in
that the nonpoor are rarely attracted, and many of the able-bodied
rural poor participate at one time or another, and that the net transfer
and income stabilization benefits to the poor are likely to be sizable.?

To many observers, the employment guarantee built into the Ma-
harashtra scheme has been an important factor in realizing those bene-
fits. The combination of an employment guarantee and a wage rate low
enough to balance the budget in an average year is not only fiscally

© 1993 by The University of Chicago. All rights reserved.
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sustainable but it may also be socially desirable as the policy which,
for any given budget, will have the greatest impact on measures of
poverty that give highest weight to the poorest.® This will tend to be
so if the wages that workers are willing to accept for EGS employment
tend to be lowest for the poorest, so that they are the first to be
attracted into the scheme.

Until recently, the piece rates on the EGS have been such that a
typical EGS worker could carn a daily wage roughly on a par with
prevailing agricultural wages. However, in May 1988 the piece rates
paid by the EGS were doubled, in line with a doubling in statutory
minimum wage rates in agriculture. Serious concerns were expressed
at the time about the potential budgetary consequences of this substan-
tial increase in the EGS wage.® Not only would workers, at existing
employment levels, have to be paid a higher wage but any discrepancy
between the EGS wage and agricultural wage was likely to draw more
workers to the EGS.

However, EGS records reveal that the average real monthly cost
of running the scheme actually fell after the doubling of the wage and,
as we will show, this was due primarily to a fall in the average monthly
attendance at EGS sites. But this raises new concerns. Did the poten-
tial impact on cost create pressures on the government to relax the
employment guarantee and ration EGS employment? The provision of
higher wages without an accompanying guarantee would have meant
that, although the actual participants were made better-off, fewer of
the poor were able to become participants. Moreover, the targeting
efficiency of the scheme may have been diluted. On the other hand,
external factors that influence the availability of alternate work, such
as the timing and quantity of the monsoon rains, may have contributed
independently to a decline in the demand for EGS employment after
the wage increase.

The existing evidence on this issue is inconclusive. The govern-
ment has always maintained its willingness to accommodate any in-
creases in the demand for EGS employment and has denied that the
guarantee was not honored after the wage increase. And the crop-years
following the wage increase were among the best in recent times,
which may explain equally well the falling attendances.’ However,
some observers have suggested that an unfulfilled demand for EGS
work by the poor did emerge as a consequence of the wage increase.
There were reports of unseasonal migration into urban areas of Mahar-
ashtra in 1988-89, attributed to problems in finding accessible LGS
work in rural areas.’®

This article attempts a careful analysis of the effects of the shift in
the EGS wage schedule in mid-1988. Our primary aim is to determine
whether, or in what sense, employment under the scheme was guaran-
teed in the year following the wage increase. The employment guaran-
tee embodied in the legislation creating the scheme states that EGS
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work will be made available to any person who desires it within the
district in which he or she resides. Given the size of most districts,
EGS employment is not necessarily accessible to many who need it.
The greater challenge for EGS is to accommodate the demand for
locally accessible employment, for which travel costs (pecuniary or
nonpecuniary) are not prohibitive. In this article we investigate the
extent to which this stronger form of the guarantee was maintained.

We ask, Was the decline in EGS employment in the year following
the wage increase the result of budgetary restraint and rationing such
that people who needed work could not find it Tocally? Or did it reflect
an actual decline in the demand for (locally accessible) EGS employ-
ment? This would be easy to answer if we were able to observe directly
the desired levels of EGS employment. However, the only data avail-
able are on the actual levels of employment under the EGS, which
may or may not equal desired employment. We implement three ap-
proaches to getting around this problem and testing for employment
rationing on the scheme after the wage increase. While these tests
are necessarily indirect, under all three approaches we find evidence
consistent with rationing.

Section 1I describes how the main variables of interest—EGS
employment levels, wage rates, and the cost of the scheme to the
government—cvolved during the period of interest. In Section 1II, an
econometric model of monthly attendance under the EGS from 1973
to 1988 is used to examine the determinants of EGS employment and
whether these changed after the wage increase. An estimate is then
made of the extent of rationing under the EGS during the 12 months
after the wage increase. New data on the scheme for 1987-90 is used
in Section I'V to address the question, Does the EGS now “‘guarantee™
employment, in the sense that workers can find local employment
when they want it? Our conclusions are summarized in Section V.

II. Maharashira’s Employment Guarantee Scheme before and after
May 1988
We first shall look closely at the period April 1987 to February 1990,
for which we have monthly data on a number of key variables.” This
will motivate our interest in the more analytical questions addressed
in Sections IIT and IV.
One can usefully divide the period into three subperiods:
Subperiod 1. Pre—=May 1988, during which the average wage rate
under the EGS was approximately equal to the agricultural wage rate.
Subperiod 2. June 1988 to November 1988, during which there
were some significant adjustments in the scheme, as will be discussed
below.
Subperiod 3. The period since December 1988 in which, we shall
argue, the scheme appears to have settled into a new equilibrium.
The three subperiods are identified in figure 1, which plots the
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FiG. 1.—Wage rates for the EGS and in agriculture, Maharashtra,
1987-90.

average real wage rate for EGS employees over the period April 1987
to February 1990, as well as our estimate of the average wage rate for
agriculture (which we will discuss further in Sec. V).

The adjustment period saw the EGS wage roughly double initially,
in line with the increase in the statutory minimum wage rate. The wage
rate then fell almost as dramatically, to end up at about one-third
higher (in real terms) than it had been prior to May 1988 (fig. 1.}

Inflation contributed to this decline, but there are other factors to
consider. Wage rates under the EGS are fixed according to the type
of work done and its output; for example, rock breaking is paid at a
different rate per cubic foot than loading soil on trucks. The whole
piece rate schedule doubled after May 1988, The allocation of available
work across these activities—which we will refer to as the composition
of EGS work—is determined by the EGS authorities, through their
project choices. Under such conditions it may be quite sensible for the
authorities to adjust the latter in favor of activities with lower piece
rates, in response to the increase in the wage schedule.’

Given that such adjustments are not instantaneous, a better indica-
tion of how the scheme responded to the change in wage schedule can
be obtained by comparing outcomes across periods 1 and 3. Table 1
gives some data of interest for all three subperiods, calculated from
unpublished monthly EGS records.

By the third subperiod, the impact of doubling the picce rate
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schedule amounted to about a one-third increase in the average real
EGS wage rate; roughly two-thirds of the initial wage increase was
absorbed through inflation and changes in work composition. But the
more striking observation is that, despite the net real wage increase,
employment actually fell, and by a proportion similar to the increase
in the average wage.'" Comparing subperiods 1 and 3, the unit nonwage
cost remained fairly constant in real terms. On balance, the average
real monthly cost of running the scheme fell by about one-fifth after
the doubling of piece rates in May 1988,

A decomposition formula can be used to throw further light on
the relative importance of these various fuctors—wage rates, nonwage
costs, and employment—in determining the scheme’s operating cost.
Let C, denote the total operating cost of EGS in month f, which can
be written as C, = V,L,, where V, is unit real cost per worker and L,
is the number of workers employed in month ¢. Unit cost can be written
as V, = W, + X,, where W, denotes average real wage cost per worker
and X, denotes average real nonwage cost. The value of W, depends
on the current purchasing power of the stipulated nominal piece rate
schedule and on the allocation of available work across the various
piece rate categories at date 7. The piece rate schedule is tied to the
statutory minimum wage rate for agricultural labor, m, (in nominal
units), for some predetermined allocation of work across piece rate
categories. If that is also the allocation at date 1, then W, = m,/p,,
where p, denotes the price deflator for date r. More generally, W, =
k,m,/p, and a change in k& will be referred to as a change in work
composition (relative to the date when the piece rate schedule was
fixed). We consider two dates, r = 1 (subperiod 1)and ¢ = 3 (subperiod
3), and we know that m, = 2m,. The change in monthly operating cost
between subperiods 1 and 3 and its decomposition is then given in
table 2.

Table 2 shows that both inflation and (more important) the change
in work composition were important in holding down real costs after
the increase in the minimum wage. However, the overwhelming term
in the decomposition is the cost saving due to the decrease in employ-
ment; if nothing else had changed, the saving due to the drop in em-
ployment would have eliminated about 60% of the initial impact of the
doubling of the minimum wage rate (table 2). In the following sections
we will attempt to explain this fall in employment.

I11. Did the Process of Employment Determination Change
Significantly?

Now we shall look as far back into the history of the scheme as data

permit, to better understand the determinants of employment. First

we present a model of EGS attendances prior to mid-1988, which we

then use to perform statistical tests for drift in EGS employment after
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TABLE 2

A DEcoMPOSITION OF THE CHANGE IN OPERATING COST

Change in Average Monthly Cost Due to

(my — mkL/p, Increase in minimum nominal wage rate 89.0
i - kL\/p} I in price level -17.8
+ (py — pmykL/p ncrease in price leve :
+ (ky = kp)mL/p, Change in work composition -379
+(X, — X)L, Change in real unit nonwage cost 2.6
+{(Ly — L)V, Change in employment ~51.8

Residual (interaction effects) —11.5

=Cy = C Change in real cost (Rs x 10%month, —27:3

April 1987 prices)

the wage increase, After that we use the model to estimate the extent
of employment rationing in the 12 months following the wage increase.

A Model of Monthly Attendances under the EGS, 1975-88
The data on monthly person-days of employment under the EGS used
in the previous section are only available since April 1987. We need
to go much further back in time to test convincingly for a structural
change in the model determining employment after mid-1988. Fortu-
nately, while a long time series of employment in person-days is not
available, the government of Maharashtra has kept a regular atten-
dance count at EGS project sites since July 1975. This appears to be
a good proxy for recorded employment when both are observed.!
However, it has been claimed by some observers that attendance
counts are artificially inflated by some local officials. If this is true,
then our results may be biased. Assuming that the wage increase en-
hanced the incentive to inflate the attendance count, our results will
tend to underestimate the extent of rationing after the wage increase.
We assume that monthly EGS attendances are determined by the
current EGS wage rate, food grain output in the current year, the level
and pattern of rainfall, seasonal dummy variables, and a time trend,
included to allow for any time-dependent omitted variables. We also
allow the possibility that EGS attendances in a given month do not
adjust instantaneously to the current values of these variables. Serial
correlation in attendances can arise in a number of ways. For example,
changes in agricultural output may have lagged effects on income of
the poor and, hence, their demand for relief work. Under certain condi-
tions (notably that the lags can be smoothed exponentially), simply
adding lagged attendances to the model will adequately capture such
lagged effects of the explanatory variables. The fortnightly payment
period used by the EGS also may generale some “‘stickiness’ in the
adjustment of employment to changing conditions. It also can be con-
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jectured that the attendance count will tend to be more serially corre-
lated than person-days of employment.

Labor attendance data are available on a monthly basis for the 14
years spanning July 1975 through June 1989."2 However, only annual
data on the EGS time wage are available for this period; the time wage
is measured as the average wage per person-day for the EGS financial
year of April through March. Thus we have had to use the same value
of the wage variable for the months April through March. The nominal
wage rates were deflated by the Consumer Price Index for Agricultural
Iaborers for Maharashtra to obtain real EGS wages at 1975-76 prices.

Data on output of food grains pertain to the agricultural year of
July to June, and (as for the EGS real wage) the food grain output
variable takes on the same value over these months." Food grain
output is, of course, observed only at the end of the agricultural year,
and it may appear odd to use it to explain EGS attendances for the
earlier months (of the agricultural year). However, it seems plausible
that, insofar as EGS attendances in the earlier months depend on the
level of agricultural activity in those months, the conditions determin-
ing the latter (e.g., adequate and timely rainfall in the monsoon period)
would also be reflected in the agricultural output for the entire year."

Monthly data on rainfall for four meteorological subdivisions in
Maharashtra were collated from various issues of the Statistical Ab-
stract of India and the Agricultural Situation in India. Rainfall for
Maharashtra is derived as a weighted average of the rainfall in the four
subdivisions, the weights being proportional to the average net sown
arcas in the subdivisions during 1978-79 to 1980-81." The effect of
rainfall on monthly EGS labor attendance, although potentially sig-
nificant, need not be straightforward. The rainfall effect presumably
would be seasonally differentiated, depending on whether there is
deficit or excess rainfall and on the amount of deficit or excess. We
thus use a fairly flexible approach in introducing the rainfall variables,
by defining the following *‘rainfall excess™ (RE) and *‘rainfall deficit™
(RD) variables: RE, = M, - DE - (R — NR)NR and RD; = M, - (1 -
DE)  (NR — RINR (G =1,.... 12), where M, is a dummy variable
for month j, DE is a dummy variable for excess rainfall (equals one if
there is excess rain, zero otherwise), and R and NR are the actual
and normal rainfall, respectively. The normal rainfall for any month is
defined as the average rainfall for that month over the entire 13-year
period 1975-76 to 1988-89.

The wage rate in agriculture is probably the most important omit-
ted variable in our model. There are two sources of agricultural wage
data, namely, the data used in figure 1 (which we have obtained from
unpublished sources, as described in Sec. IV) and the data published
in Agricudtural Wages in India (AWI). The former source is not avail-
able prior to 1986, The AW/ data currently are available only up to
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1986-87, so if we used that data as an independent variable in the
model we would have missing values to deal with for the last 2 years,
and we would have to forecast the series for 1988-89 prior to forecast-
ing attendances. This creates complications, and it is probably better
to give our model a reduced-form interpretation, in which an equation
for the agricultural wage rate has been ‘‘solved out.”” The agricultural
wage data for Maharashtra over the last few years used in figure 1 do
not indicate that the drop in EGS attendances after mid-1988 could
plausibly be attributed to an increase in the agricultural wage rate,
which remained fairly constant in real terms (an interesting observa-
tion, which we will discuss further below). This suggests that our later
inferences based on the postsample forecasts are likely to be robust
to the omission of agricultural wages from our model.
Our model of EGS labor attendances can be written as

Lo=ay+a;l,_, +o,W + a0, + oyt
11 12 (1)

£ BM; + > (mRE, + 3,RD,) + ¢,

j=1 =1

where L, is the recorded labor attendance on the EGS for month ¢, W,
is the real EGS wage rate for the year including month ¢, O, is the
output of food grains for that crop year, M;s are the monthly dummy
variables for j = 1, ..., 11 (j = 1 represents July), 7 is a time trend,
RE, and RD; are the month-specific excess and deficit rainfall variables
(as defined above), respectively, forj = 1, . . ., 12, and ¢, is an
independent and identically distributed (i.i.d.) error term. The vari-
ables L, W, and Q, are measured in natural logarithms.

The above model was estimated by ordinary least squares over the
period July 1975 to June 1988." After pruning the model to eliminate
parameters with absolute r-ratios less than unity (one variable at a
time), the final estimates presented in table 3 were obtained. The with-
in-sample predictive performance of the model is good; the standard
error of estimate is less than 1% of the mean log attendance, and fitted
values track actual values well (fig. 2). The model passed all diagnostic
tests performed (table 3).

The parameter estimates indicate significant short-run elasticities
of EGS attendances with respect to food grain production and the real
EGS wage rate of —0.28 and 0.20, respectively. The dynamic process
of adjustment in attendances to changing conditions is quite slow, as
indicated by the coefficient on lagged attendances of 0.8. Thus, the
long-run elasticities for output and the real wage are considerably
higher than for the short run; the long-run elasticities are —1.4 and
1.0, respectively. A negative time trend in attendances is indicated,



TABLE 3

ParRaMETER EsTiMaTES FOR THE EGS MONTHLY ATTENDANCE
MobpeL, 1975-88

Explanatory Parameter Estimate
Variable (Absolute t-ratio)
Intercept 4.907
(4.51)
Ly .805
(22.25)
w 196
(2.30)
Q —.284
(2.93)
t —.001
(1.60)
M; RE, RD,
July -.116 —.758 —.572
(1.74) (1.86) (1.41)
August —.087 —.406 .
(2.06) (2.06)
September N—_— -.239
(3.05)
October —.163 -
(4.33)
November wa s —.161
(2.64)
December 376 —.075 —.182
(5.39) (1.57) (2.00)
January 106 .069 085
(1.77) (1.13) (1.02)
February wih @ 063 1226
(2.01} (3.96)
March 275 . % ¥ -.206
{4.82) (1.94)
April 071 oy
(1.82)
May 113 —.090
(2.59) (1.65)
June sissin —.301
(1.61)

Norte.—R! = 0.923; SEE = 0.1096; mean d.v. = 13.1286: N
= 155; Durbin h = 0.445; LM tests: autocorrelation (1) = 0.0479;
autocorrelation (12) = 0.6761; functional form (1) = 0.7574; normal-
ity (2) = 0.6949; heteroscedasticity (1) = 2.638. Postsample fore-
casting: x°, (12) = 30.59; x5 (12) = 67.33,

260
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Fic. 2.—EGS attendances by month, Maharashtra, 1975-89

although it is quantitatively small, implying a monthly rate of decline
of 0.07% (the latter cumulated over 13 years would result in a fall by
10%). Attendances also follow a highly seasonal pattern, induced in
part by the seasonality of rainfall (table 3).

Tests for a Structural Break in the Model after the Wage Increase
The results in table 3 suggest that, ceteris paribus, labor attendances
under the EGS would have increased in response to the higher wage
after mid-1988. However, attendances actually declined sharply during
the agricultural year 1988-89 (fig. 2). The average monthly attendance
during [988-89 was barely half of what it was during the previous
year, which itself was not, by a long shot, a peak EGS year. An expla-
nation may be sought in the higher than normal rainfall during 1988—89
(also reflected in the food grains production for that year), resulting in
greater availability of agricultural employment. The critical issue here
is whether this explanation is sufficient to account for the observed
levels of attendance under the EGS for this period. Does the above
model adequately explain the decline in attendances after the wage
increase, taking account of the prevailing conditions?

We performed two statistical tests of the accuracy of the model’s
predictions in the postsample period of July 1988 to June 1989." The
first involves estimating a new model for the entire (sample and
postsample) period, where the original model is augmented with a set
of dummy variables, one for each observation in the postsample pe-
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riod, and then testing for the joint significance of the dummy vari-
ables.'® The second test uses the ratio of the sum of squares of the
one-step-ahead forecast errors to the variance of the regression error
of the model as the test statistic, which is distributed as x?, with de-
grees of freedom given by the length of the forecast period."

The results of the two tests are reported at the bottom of table 3.
They both indicate that the null hypothesis of parameter stability is
strongly rejected for the postsample period of July 1988 to June 1989.
The attendance count for the latter period cannot plausibly have been
generated by the model prevailing prior to the wage increase.”

An Estimate of the Extent of Rationing after the Wage Increase

The drift in the attendance model after the wage increase is statistically
significant. We shall now offer an assessment of its quantitative impor-
tance. We assume that the model we have estimated for 1975-88 satis-
factorily represents the supply function for EGS work. This could be
a strong assumption, for there may well have been some rationing in
the earlier period as well.?! To the extent that this assumption does
not hold, we will underestimate the extent of rationing in recent years.
However, the results we have obtained for 1975-88 are at least consis-
tent with what we would expect to find for a labor supply function
(and quite unlike those we have obtained for recent years, as we dis-
cuss later).

Under this assumption, we can use the 1975-88 model to estimate
the latent desired EGS employment in the 12 months after the wage
increase. This can then be compared to actual employment, to estimate
the extent of rationing after the wage increase. Figure 2 gives the
forecasted attendance counts for the postsample period. Note that
these are dynamic forecasts using the lagged forecasts (rather than
lagged actual attendances).” That is appropriate, since we want to
know what attendances we would have expected if there had been no
rationing in the postsample period.

The forecasts indicate a sharp fall in attendances immediately after
June 1988, but not as large as the fall in attendances actually observed.
Substantially higher attendances are predicted by the model, and the
deviation between forecast and actual attendance continues to increase
well into the crop vear. Table 4 gives the estimated employment ra-
tioning by month.

The mean predicted attendance for the postsample period is
491,269 per month. The mean actual attendance was 212,840. We thus
estimate that almost 280,000 persons per month—about 3.3 million for
the whole year—desired EGS employment in 1988-89 but could not
get it. The amount of rationing increased steadily after the wage in-
crease, peaking in March [989 (table 4).

How much of the observed decline in attendances after the wage
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TABLE 4

EsTIMATED EMPLOYMENT RATIONING AFTER THE EGS WaGE
INCREASE (in Thousands of Persons)

Unfulfilled

Actual Desired Local

Altendances Employment
July 1988 248.1 70.6
August 1988 147.7 151.7
September 1988 97.5 163.7
October 1988 79.3 168.4
November 1988 85.1 188.2
December 1988 130.1 283.2
January 1989 182.1 327.2
February 1989 238.9 385.0
March 1989 308.9 461.3
April 1989 342.5 401.6
May 1989 371.3 382.7
June 1989 322.5 357.7
Mean 1988-89 212.8 278.4

increase is attributable to this rationing rather than other factors such
as the good monsoon of that year? The mean monthly attendance
under the EGS in the sample period, 1975-88, was 534,974 persons.
The decrease in 1988—-89 was thus 322,134, of which 86% 1s attributable
to rationing.

IV. Does the EGS Now Guarantee Local Employment?

The above results suggest that the higher minimum wage was associ-
ated with a significant change in the way employment under the EGS
is determined. We now return to the 1987-90 period, to see whether
the recent data are consistent with the existence of rationing. Two
tests will be performed; the first uses information on works in progress,
while the second uses information on agricultural wage rates. For both,
we have a data set of a little over 33 months, though 14 months are in
subperiod 1, prior to the wage increase. Rather than drop this period,
we have retained the full 33 observations. Since rationing is less likely
in subperiod 1, its inclusion will probably bias our tests toward ac-
cepting the null hypothesis of no rationing.

The Effect of the Number of EGS Projects in Progress

on Employment

The motivation for this test can best be understood by noting that the
number of EGS projects should not affect the desired level of local
EGS work, ceteris paribus. If the scheme is successful in providing
guaranteed local employment, then the number of projects, and atten-
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dances at the given projects, will adjust flexibly to accommodate de-
sired work. An extra project, for example, would simply displace em-
ployment elsewhere; the aggregate would remain unchanged, unless
other conditions facing workers have changed.

The null hypothesis of guaranteed local employment thus can be
interpreted as the hypothesis that the observed monthly employment
under the EGS (denoted L) equals the unobserved desired level of
EGS work at minimal travel costs. It then follows that, under the null,
L. should not be influenced by the number of EGS projects in progress
during the same month (denoted P).

The simplest testing procedure is as follows: Regress L, on P, and
on other variables which, a priori, might be expected to influence L,.
A significant estimate of the coefficient on P, implies rejection of the
null, subject to the usual caveat that the estimate be consistent.

We thus estimate the following test eguation:

L, =by+ bL,_,+ bW, +bWA, + Mb, + bsP, + u, (2)

where L, is now measured by observed person-days of employment
under the EGS for month 1; W, is the average daily wage paid to
laborers on EGS sites in that month; WA, is the reported daily wage
in agriculture for month ¢; M, is a set of monthly dummies; P, is the
number of projects in progress in month ¢, and «, is an i.i.d. disturbance
term.” All variables except the monthly dummies are in natural logs.
The lagged dependent variable was included to preclude a spurious
estimate of bs as a result of serial correlation in both the L and P
series. One would generally expect that the demand for EGS employ-
ment depends positively on W. Since agricultural employment is an
alternative to EGS employment, we would expect L to depend nega-
tively on WA under the null hypothesis. And the monthly dummies
are included to capture the seasonal nature of agricultural activity.

Since April 1987, EGS authorities have been keeping more de-
tailed monthly records of employment, wages paid, and projects in
progress. Our employment data after April 1987 will be estimates of
actual person-days of employment, rather than attendances, as were
used in the previous section. At the time this study began, these data
were available for April 1987 to February 1990. For the period up to
December 1989, monthly data on agricultural wage rates were also
available from the Directorate of Economics and Stalistics, govern-
ment of Maharashtra.”

Ordinary least squares estimates of the parameters of interest are
given in column 1 of table 5. The estimated coefficient on P is positive
and significant. The estimate of the coefficient on W is significant but
does not have the sign one would expect of the supply function for
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TABLE 5

FurTHER TESTS FOR EMPLOYMENT RATIONING, 1987-89

Estimation METHOD

ELasTiciTy ofF EGS 2 3
EMPLOYMENT WITH 1 (Instrumental (Instrumental
REGARD TO (OLS) Variables) Variables)
Number of work projects
in progress (P) be 1.094 1.243 1.136
(3.83) (3.08) (4.85)
Average EGS
wage rate (W) b, =514 —.523 —.479
(2.30) (2.32) (2.92)
Average agricultural
wage rate (WA) b —.011 102 N.A.
(.017) (.144)

NoTe.—Absolute /-ratios in parentheses, 31 monthly observations, R* = .97 for 1,
2, and 3. Regressions | and 2 include 11 monthly dummy variables and lagged dependent
variable. Regression 3 excludes highly insignificant variables (including agricultural wage
rate). All regressions passed LM tests for serial correlation, functional form, normality,
and heteroscedasticity. See text for further details on the model.

EGS work. The elasticity of employment with respect to the agricul-
tural wage rate is not significantly different from zero.

While these results are suggestive of rationing, they do not war-
rant an immediate rejection of the null hypothesis. There may be
sources of bias in the OLS estimates that would invalidate any infer-
ence based on them.

A necessary condition for the consistency of OLS estimates is
that all the regressors be exogenous. This includes P. Under the null
hypothesis, exogeneity of P would necessarily imply that the costs of
access to EGS projects are negligible. Only then would a full accom-
modation of the demand for employment in all periods be consistent
with an exogenously given number of projects. This seems unlikely.
A more plausible assumption is that 7 is responsive to the demand for
EGS work in the current period and hence, under the null hypothesis,
to L. Thus, there is reason to suspect the presence of simultaneity bias
in the OLS estimates.

We correct for the possible bias by using instrumental variables
(IV) for P,. The natural instrument is P, . Possible additional instru-
ments are the lagged values of L, W, and WA.% With these instruments
for P,, we obtained the Instrumental Variables (IV) estimates given in
column 2 of table 5. Column 3 gives the slightly more precise estimates
obtainable by deleting strongly insignificant variables from equation
(2). The estimates of bg are again highly significant, and the aforemen-
tioned comments on the two wage clasticities, b, and by, continue to
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hold. Alternative assumptions about the partial adjustment process
governing P might suggest somewhat different instruments. While the
use of those instruments would affect the efficiency of the estimates,
it should not affect their consistency.

The assumptions we make about the processes generating W and
WA also will be important. They determine the status of the regressors
in equation (2), which in turn dictates the appropriate estimation proce-
dure. The null hypothesis does not, a priori, imply any restrictions on
these processes. So far we have implicitly assumed that W and WA
are exogenous. Relaxing this assumption, we estimated equation (2)
treating W, and WA, as endogenous, as well as P, that is, these vari-
ables were dropped from the set of instruments, and a dummy variable
to capture the doubling of the EGS wage was added. Again, the IV
estimate of the coefficient on P, was highly significant (with similar
results in table 5), and the wage responses remained inconsistent with
what one would expect of a supply function.

The other potential source of bias is the possibility of omitted
variables. The problem in this instance is somewhat more serious than
in most, for the following reason. Even if the omitted varniables are
uncorrelated with the remaining included variables, given the endoge-
neity of P, they will be correlated with this variable. A significant
estimate of the coefficient of P, may therefore simply reflect the influ-
ence of these omitted variables. We have no way of distinguishing this
effect from that which would arise from rationing.

Very little can be done about this problem. We attempted to miti-
gate its effects by adding to equation (2) various potential proximate
influences on the demand for EGS employment. Among the variables
we included were year dummies, the deviations in rainfall from the
mean, monsoon dummies, and various interaction terms. In each case,
the instrumental variables estimate of the coefficient on P, was highly
significant.

We cannot eliminate the possibility of omitted variable bias, and
so we may be incorrectly rejecting the null hypothesis. Nevertheless,
different variants of the test equation failed to yield either an insignifi-
cant estimate of b or signs on the wage variables in accord with our
intuition about the determinants of the demand for EGS employment.

Thus, it is hard to believe that we are observing the supply func-
tion to the EGS. The opening and closing of EGS project sites gives
the authorities an effective instrument for influencing EGS employ-
ment and, hence, budgetary outlays, independent of the need for EGS
employment by the poor.

Unfortunately, we cannot repeat this test for any reasonable
length of time prior to May 1988, as the necessary data do not exist.
However, given that we found strong evidence in Section III of a
structural break in the model determining EGS attendances after that
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date, our combined results are consistent with the view that rationing
was introduced into the EGS in response to the increase in the mini-
mum wage rate. The revealed negative wage elasticity of employment
in the above results, in contrast to the expected positive response
found in the previous section, is also consistent with this interpre-
tation.

Note that workers do not have to be turned away from existing
and ongoing sites to achieve employment rationing under the EGS.
The process of opening and closing projects allows the scheme to
influence employment, irrespective of demand at a given wage rate.
For example, by not opening new sites and by insisting that new work-
ers are accommodated at existing sites, the authorities generally will
raise the (pecuniary and nonpecuniary) cost that workers incur in par-
ticipating in the EGS. The way in which employment is rationed across
workers may thus be quite complex, involving the various factors that
influence effective access to EGS sites, including, for example, the
demands on a worker’s time at home.

From our informal discussions with EGS administrators (after this
article had been substantially written), it seems that the main way in
which the reduction in employment was achieved was through restric-
tions on the opening of new projects after the wage increase. Unlike
previous practice, after the wage increase the authorities appear to
have insisted that existing works in progress should be completed be-
fore new projects are opened. For many actual or potential workers,
this made EGS sites less accessible or less well known.*

The Effect on Agricultural Wages

A second testable implication of the existence of an effective employ-
ment guarantee is that one would expect to see a relationship between
the EGS wage rate and the agricultural wage rate. The strength of that
relationship will depend on specific labor market conditions. Many
EGS workers are also regular participants in the agricultural labor
market and vice versa. Furthermore, the work involved appears to be
quite similar, as are the hours worked. In these circumstances, with
EGS and agricultural wages roughly equal initially, higher EGS wages
with guaranteed employment would almost certainly result in higher
agricultural wages.

A visual inspection of figure 1 does not suggest that the agricul-
tural wage rate responded much to changes in the EGS wage rate
during this period. Granted, the simple correlation coefficient between
the two wage rates is high (r = .74). But this is largely a spurious
correlation, reflecting the serial correlation of both series; the correla-
tion coefficient is only .32 between the innovations in each series
around its first-order autoregression.”” The following dynamic regres-
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sion performs fairly well in reproducing the agricultural wage series in
figure 1 (all variables in linear form):

WA, = 2.607 + .675WA,_, + .134W, — .105W,_,

(1.95)  (3.66) (2.33) (1.99)
+ monthly dummy variables and time trend (3)
R? = 851; SEE = .347:; mean d.v. = 9.34; N = 31; LM tests:
autocorrelation (1) = .41, functional form = 1.57, normality = .19,
heteroscedasticity = 2.22.

Within a current month, the impact on the agricultural wage rate of a,
say, Rs 10 increase in the EGS wage rate is Rs 1.3,

While the short-run agricultural wage response is small, one could
still conjecture that there is some sort of long-run equilibrium relation-
ship between the two wage rates. Neither figure 1 nor the above regres-
sion offers much support for that conjecture. The long-run response
of the agricultural wage rate to the EGS wage rate implied by the
ahove regression is very much less than unity; an Rs 10 increase in
the EGS wage rate would result in less than an Rs | increase in the
agricultural wage in the long run. The existence of a long-run equi-
librium wage differential also can be assessed by testing for cointegra-
tion, using the methodology proposed by R. F. Engle and C. W. J.
Granger.”® The two wage series in figure 1 fail the cointegration test;
the null hypothesis of no cointegration cannot be rejected convine-
ingly.? There is little sign in these data of anything more than a slight
impact of changes in the EGS wage on agricultural wages in either the
short run or the long run.

While suggestive, these results fall short of being conclusive evi-
dence of rationing on EGS. The number of available time-series obser-
vations is modest and may be inadequate for detecting the true long-
run response; the power of these tests is questionable in small samples.
And, as long as there is at least some positive response from agricul-
tural wages, one cannot rule out the possibility that the EGS does in
fact provide a secure fallback position (or “‘threat point’’) in wage
bargaining, implying that it is really the low bargaining power of ag-
ricultural workers that underlies our empirical result.*

Nonetheless, while indirect transfer benefits to the poor from the
second-round effects of public employment on agricultural labor mar-
kets are potentially large, these data do not suggest that the potential
has been realized by the EGS, at least over recent years.’!

Y. Conclusion
Increasing the statutory minimum wage rate can seem an attractive
policy for politicians keen to enhance their popularity among the poor.
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Political pressure for an increase in the minimum agricultural wage
rate in Maharashtra led to its doubling in mid-1988. Subsequently,
there has been concern in government circles and the development
community about the consequences for the state’s famous Employ-
ment Guarantee Scheme. The view one takes of the Maharashtra expe-
rience also has implications for the design of other schemes of this
sort, such as the recently proposed national EGS in India and the
many actual or proposed rural public-works schemes in other coun-
tries.

Historically, statutory minimum wage rates in rural areas have
been virtually impossible to enforce, and the agricultural wage rate
often has been below the minimum wage rate. In thecory at least, a
scheme such as the EGS gives the government a policy instrument for
enforcing a minimum wage rate, as the guarantee should be a credible
threat in unskilled labor markets. However, unless the politicians are
also willing to foot the bill, the need for budgetary restraint will create
pressure for a relaxation of the guarantee. If so, the poverty alleviation
impact of an increase in the minimum wage rate may be dissipated
quickly; some will get higher wages but others will have to go without.

Our comparison of the budgetary aggregates and related statistics
on the EGS reveals that average monthly expenditures fell after the
increase in the statutory minimum wage rate. This is attributable to
two main factors: (i) After an initial adjustment period of a few months,
we find that the real average EGS wage rate increased by only one-
third, despite the initial doubling of all nominal piece rates. While
inflation helped, the more important factor was that EGS work shifted
toward activities that are paid at lower piece rates. (i) There was a
sharp fall in EGS employment after the increase in wage rates. Em-
ployment fell by about one-third.

However, this alone does not imply that the authorities introduced
some form of rationing. There are other variables to consider. The two
crop-years after the wage increase were good for agriculture, thanks
to excellent and timely monsoons, particularly in 1988-89. Only by
careful modeling of the determination of employment under the EGS
can we find out whether the imposition of higher minimum wage rates
led to a significant and substantial change in the scheme, such that an
unfulfilled demand for relief work emerged on a large scale.

Our econometric investigations suggest that employment rationing
did occur after the wage increase. We have presented three empirical
observations to support that conclusion:

i) A model of EGS employment (measured by an attendance
count) was estimated on monthly data over 13 years prior to the dou-
bling of the minimum wage rate in mid-1988. The model predicts sub-
stantially higher EGS attendances than those actually observed after
the increase in the minimum wage rate and allowing for the fact that
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1988—-89 was a good agricultural year. Our results suggest a structural
break in the process of employment determination, consistent with
rationing. Assuming that our model adequately captures the supply
function for local EGS work, we estimate that the EGS met only 43%
of desired local employment in the 12 months after the wage increase.
Over 80% of the difference between mean employment per month in
1988-89 and mean employment for the preceding 13 years was due to
rationing; otherwise the expected attendance figure in 1988-89 would
have been some 3.3 million persons higher.

ii) From further tests for a 3-year period up to early 1990 (for
which we have better employment data and a monthly series on the
number of EGS projects in progress) we find little evidence to suggest
that the observed series of EGS employment can be interpreted as
the workers’ desired local employment in the scheme. The number
of projects in progress has a sizable and significant effect on EGS
employment, which is not what one would expect if the scheme was
simply accommodating desired local EGS employment. Also, unlike
the period prior to the increase in minimum wage rates, we find a
seemingly perverse response of employment to EGS wage rates, and
agricultural wage rates do not appear to have influenced employment
on the EGS in recent years.

iii) Finally, we investigated the effect on agricultural labor mar-
kets. If the EGS really was absorbing the excess supply of labor to
alternative work, then one would expect to see a substantial impact
on wages for that work stemming from shifts in EGS wages. However,
we find no sign of an equilibrium relationship between the two wage
rates. Little more than 10% of an increase in the EGS wage was passed
on in the agricultural wage rate in either the short run or the long run.
This is consistent with the view that rationing of EGS employment
dampened the expected second-round income effects arising through
agricultural labor markets.

These results suggest that the doubling of the EGS wage rate in
May 1988 did not go hand in hand with a commitment to the extra
budgetary resources needed to avoid substantial subsequent rationing
of EGS employment. EGS administrators, upon being asked to explain
our findings, acknowledged that after the wage increase, directives
were issued stipulating that existing projects be completed before new
projects were opened. From our results, it appears that this signifi-
cantly restricted the number of projects in progress, and this appears
to have been the main mechanism through which rationing was
achieved. Thus EGS employment was probably rationed across de-
sired participants according to their accessibility to existing project
sites. While those with easy access to EGS work gained, others went
without.

Our results do not constitute a case against Maharashtra's EGS
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or similar schemes elsewhere. The concept of assured employment
does have a number of potentially attractive features from the point
of view of poverty alleviation: it often allows scarce resources to go
to the poorest first (at least to those able to work), it enhances the
insurance benefits to the poor, and it helps undermine some of the
possibilities for their corruption on such schemes and for their exploi-
tation in labor markets and tenancy contracts. However, achieving
these benefits must entail a wage rate consistent with budgetary re-
sources in a typical year. Finding those resources will not be as easy
as raising the statutory minimum wage rate, and there can be no pre-
sumption that higher wage rates under fiscal restraint will be in the
interests of the poor.
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tain a dummy variable for December 1977. We believe there is an error in the
data for this month. Excluding that variable had little effect on other parame-
ters, though it did yield significant nonnormality of residuals, as indicated by
the Lagrange Multiplier test,

17. Asevident in fig. 1, the actual increase in the wage rate was staggered
over June to September 1988, so starting the postsample forecasting in July
(rather than June) is reasonable. This also coincides with the beginning of the
new crop-vear. While 1988 was not the first instance when piece rates of the
EGS increased, that year had the largest increase. However, in the earlier
cases we do not find any evidence of structural instability, as indicated by the
evolution of recursive residuals since December 1978, Both the cumulative
sum (CUMSUM) and cumulative sum of squares (CUMSUMSQ) statistics are
well within the 95% confidence intervals; see R. L. Brown, J. Durbin, and
J. M. Evans, “‘Techniques for Testing the Constancy of Regression Relations
over Time,”” Journal of the Royal Statistical Society B 37 (1975): 149-92,

18. See M. H. Pesaran and B. Pesaran, Microfit: An Interactive Econo-
metric Software Package (Oxford: Oxford University Press, 1987).
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19. See C. W. J. Granger and P. Newbold, Forecasting Economic Time
Series, 2d ed. (San Diego, Calif.: Academic Press, 1986).

20. To focus on any possible changes in the attendance-wage relationship
in the postsample period we also estimated the following model over the entire
period:

L, = 4.73 + 0.8101L,_, — 0.2715Q, + 0.1866(1 — DPS)W, + 0.0816DPS, W,

(4.458) (22.14) (2.786) (2.178) (0.973)
— 0.00066r + other terms as in eq. (1),
(1.476)

R? = 0.95: SEE = 0.1115; mean d.v. = 13.0571; N = 167; LM tests:
autocorrelation (12) = 0.704; functional form (1) = 5.66;
heteroscedasticity (1) = 2.84; normality (2) = 1.273,

where DPS is a dummy variable taking the value one for the postsample
period, and zero otherwise. Thus, a significant positive relationship between
attendances and the EGS wage tends to vanish in the postsample period. This
disappearance of the attendance-wage relation for a period when the wage
itself increased appreciably is suggestive of there being some rationing of EGS
employment.

21. For example, it has been said that even in normal times the scheme
is less effective in reaching poor tribals in some districts, such as Thane.

22. Two types of forecasts can be made: (i) static (‘‘one-step’’) forecasts,
which are made 1 month ahead, and so are based on the actual values of the
previous month’s attendance count as well as the observed current values of
all other variables in the postsample period, and (ii) dynamic forecasts, which
do not assume that any attendance counts are known for the postsample pe-
riod; unlike static forecasts, dynamic forecasts use the forecasted values of
the previous months’ attendances. The forecasts in fig. 2 are dynamic fore-
casts. These are our best estimates of the time series of attendances in the
postsample period had there not been any change in the model that determines
employment. Unlike static forecasts, dynamic forecasts do not build in the
effects of any employment rationing since the increase in the minimum wage
rate.

23. The wages are in real terms. The Consumer Price Index for Agricul-
tural Laborers was used to deflate the nominal wages. The base date is April
1987.

24. These data are unpublished, though they are available from the Direc-
torate of Economics and Statistics, government of Maharashtra, in the form
of a fortnightly seriecs of daily wages by gender for various agricultural opera-
tions for each of 75 monitoring points spread over rural Maharashtra. For our
purposes, we have used the simple monthly mean of all observations of the
wage rate for an agricultural operation as the estimate of the average agricul-
tural wage rate for Maharashtra in each month.

25, The choice of these instruments can be justified within a partial adjust-
ment framework (or error correction model) expressing the actual number of
projects as a suitable function of its own lagged value and the current and
lagged values of the desired number of projects, and where the latter is a
function of the expected and unexpected components of desired EGS em-
ployment.

26. This particular policy response may well have increased the returns
to EGS assets, insofar as, by restricting new projects, a higher rate of comple-
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tion of existing works could be achieved. To the extent that the poor benefited
from those assets, this effect would have mitigated any adverse effects on
poverty.

27. The Durbin-Watson test on the OLS residuals from the static regres-
sion of real agricultural wage rate against real EGS wage rate is .86.

28. See R. F. Engle and C. W. I. Granger, '‘Co-integration and Error
Correction: Representation, Estimation and Testing,”” Econometrica 55 (1987):
251-76.

29. The Engle-Granger methodology involves first testing for unit roots
in each series and then (if unit roots are indicated) testing for stationarity in
the OLS residuals from the static regression in the levels of the two series.
We used the augmented Dickey-Fuller tests proposed by Engle and Granger.
Unit roots were indicated in both the EGS and agricultural wage series. The
first difference of the residuals from the static regression was then regressed
against its own lagged values (first and second order) and the lagged level of
the residual. The t-ratio on the latter was 1.06, which is well below the critical
value (for larger sample sizes) given in Engle and Granger. The test was re-
peated using nominal wage rates and with both real and nominal wage rates
in log form. In no case could the null hypothesis of no cointegration be rejected
(r-ratios were all similar to the above figure). While it is recognized that these
tests can lack power in small samples, the rejection of cointegration would
still seem convincing.

30. Agricultural workers in these regions of India are widely thought to
have little bargaining power in agricultural wage determination, and there is
supportive evidence from estimates of the asymmetric Nash bargaining coeffi-
cient. See Gaurav Datt, **Wage and Employment Determination in Agricul-
tural Labour Markets in India’ (doctoral thesis, Australian National Univer-
sity, Canberra, 1989).

31. See M. Ravallion, ‘‘Market Responses to Anti-Hunger Policies: Ef-
fects on Wages, Prices and Employment,’ in The Political Economy of Hun-
ger, vol. 2, Famine Prevention, ed. J. Dreze and A. Sen (Oxford: Oxford
University Press, 1990).
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