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Introduction

m Though there are a large number of micro-models of the Indian
economy (particularly of the rural sector) there is a lack of more
market level or macro models.

m This paper attempts to fill the gap by developing a model that
delivers a more market level analysis.

m We incorporate certain features of the Indian economy which are
well-understood and accepted, such as seasonality in agriculture and
the presence of an ‘informal’ sector in the urban areas.

m We then attempt to study the introduction of the NREGA in such
an economy and conduct some welfare comparisons.
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Introduction

Literature Review

m Micro models of the rural economy in India (Mukherjee and Ray
[1992], Mukherjee and Ray [1995], Basu [2002], Basu [2013]).

m Basu et al. [2013] is a recent attempt at building a multi-sector
model for developing countries.

m Many empirical papers on the rural economy: Dréze and Mukherjee
[1989] surveys these.

m Effects of the NREGA on employment and wages give contradictory
results (Zimmermann [2013], Imbert and Papp [2011], Azam
[2012]).

m Ravi et al. [2012] finds that the NREGA reduced rural-urban
migration and urban unemployment in India.

m Shamsuddin [2013] finds it led to a reduction in urban informal
sector employment.
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Setup

Worker Characteristics

m There are two ‘areas’ in the model - the urban area and the rural
area. Workers are born into one of the two areas.

m We denote rural workers by /, urban workers by L and the total
labour force in the economy by L.

m Workers are distingished not only by their place of birth, but also by
their education levels, which can be low or high (e=0, e=1).

m We assume that all those born in rural areas have low education,
while those born into urban areas can be either high or low
education workers.
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Setup

Education and Skills

m We distinguish workers with and without education using
superscripts e and u respectively.

m So a rural uneducated workers is /Y and an urban educated worker is
L¢. Then we have | = /Y and L = L& 4 LY.

m Workers born into urban areas cannot work in the rural areas (think
of agricultural skills, land ownership etc) but the reverse is not true.
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Setup

Rural Areas

m There is only one type of work in the rural areas, which is
agriculture.

m However there are two seasons, the slack (s) and the peak (p)
seasons, where the types of tasks conducted and the marginal
productivity of workers differs.

m Let the production function for season k be F(ek, ax) where €, is the
number of people employed and ay is a demand shifter (e.g.
rainfall). We assume that a, > as.

m Then the wage in season k is competitively determined as

o 6F(6k, ak)
o Ok

Wi
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Setup

Urban Areas

m Three sectors - the ‘managers’ sector (M), the ‘office-workers’ sector
(O) and the free-entry sector (F).

M sector jobs are only available to those workers with high
education.

O sector jobs can be filled by workers of any education level, but
high education workers are hired preferentially.

m F sector work is available to any worker who chooses it.

m Rural workers can migrate to the urban areas free of cost in search
of work.
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Setup

Urban Areas (contd)

m The wage in the managers sector is fixed at w,, and the number of
jobs available at that wage is E,.

m The wage in the office-workers sector is fixed at w, < w,, and the
number of jobs available at this wage is E,.

m We assume that the number of people employed in both of these
sectors is a downward sloping function of the wage.

m The wage in the free-entry sector is an average product and is
divided among all workers of a certain type who work there.

m The total fixed product for urban workers is F and for rural workers
is f,and F > f.
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m The model is a one-year model, with two agricultural seasons.

m Urban educated workers choose to allocate themselves among search
strategies first.

m Urban uneducated and rural uneducated workers see their choices
and then choose their own search strategies accordingly.
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Equilibrium

Search Strategies

m Workers are risk-neutral utility maximisers and allocate themselves
among search strategies in order to maximise their expected utility.

m Expected utility is a function of the workers expected income net of
status value of the job.

m The status value of the job is the amount of importance a worker of
a particular type assigns to being employed in a particular sector and
is assumed to be dependent on education.

m In particular, we assume that the status cost of having a job in the
free entry sector for someone with high education is s > F, while it
is zero for all other jobs and for those with low education.
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Equilibrium

m We distinguish workers who are searching for different types of jobs
by subscripts.

m For example, L8 [LE] = the number of urban educated workers
searching for an M [O] job.

m /) = the number of rural workers searching for an agricultural job in
season k, and /Y [/f] = the number searching for an office-worker
(free-entry) job.
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Equilibrium

Urban Educated Workers

Expected income to the educated worker from
Adopting the O-search strategy: V= new, + (1 — 7¢)0.
Adopting the M-search strategy: V& = mw,, + (1 — 7)0.
. _ _F
Safe search: V¢ = Tr s.

where

7e = probability of an educated worker getting a job in the O sector:

E
ne_min{l_—g,l}.

and m = probability of getting a job in the M sector:

Em

™= 7.
e
Lm
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Equilibrium

Urban Uneducated Workers

Expected income to the educated worker from
Adopting the O-search strategy: V¥ = n,w, + (1 — n,)0.
. _ _F
Safe search: V{ = =t
where

1, = probability of an uneducated worker getting a job in the O sector:

B, L
TR

Nu
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Equilibrium

Rural Workers

Expected income to the rural uneducated worker from

Taking a job in agriculture: v = wy = %ﬁi’ak) — for k = s, p.
6;(:;’

Taking a job in the free-entry sector: v{ =

=2

Searching for a job in the O sector: v¥ = n,w, + (1 — 7,)0.
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Equilibrium

Expected income equalisation

m In choosing the search strategies workers equalise the expected
utility from each strategy.

m For urban educated workers this means

e Emw . e Emw,
L, = ':Vom and L = L° — ':Vom < E,. (1)
m For urban uneducated workers this means
(Eo — LE)w, F
p— 2
Ly 4 [y Ly — Ly’ (2)

m For rural uneducated workers this means

OF (Es,as)  f (Eo—L)w, 3
ey 1F L+ ly
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Equilibrium

Graphically...
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Figure: Search strategies for urban educated workers
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Equilibrium

o F

Oo Of

Figure: Search strategies for urban uneducated workers
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Equilibrium

Ex-ante outcomes

m Using the expected income equalisation equations we can solve for
ex-ante outcomes, i.e. the number of workers who choose each
search strategy at the start of the slack season.

m Let us specify a functional form for the production function:
F(ex, ax) = axlog(ex) for k = s, p.

m With this functional form and equations 1, 2 and 3 we can solve for
all the unknowns L3, LS, LY, Ly, 15, If and [}
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Equilibrium

Summary of the Slack Season

m Ex-ante outcomes # ex-post outcomes

Table: Slack Season Final Outcomes

[ Type of job Wage [ Educated urban workers | Uneducated urban workers | Uneducated rural workers
Managers wWm Em 0 0
u u u u u u
_ e Emwm (JYwotas+F)L! —Fi (S wo+F)LY —(as+)1
Office Workers wo L “wo (R wo (LU+1T)
Jlwo+as+f+F as(LY41)
N o a5 - T J
Agriculture = 0 0 J0wo+as+i+F
Jwotas+f+F F(LY41Y) F(LY+1Y)
Free-entry L 0 T T
LY+1 Jgwot+as+f+F Jgwotas+f+F
Unemployed 0 Em(wim —wo) uH ut
wo
where

m J) = E, — L¢, the number of O sector jobs left over.

B u’ = max (O7 [1"(Jdwo + F) — (as + F)LY] [

m U = max (o, [1*(Jewo + a5 + F) — (F)L'] [
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Equilibrium

The Peak Season: Who moves where?

m The starting point in the peak season is the slack season final
outcome.

m Workers who were employed in the slack season can keep their jobs.
m All workers can also search for new employment if they choose to.

m Since we have assumed a, > as we have

OFp(Ep, ap) S OFs(Es, as)
0E,

f
o
E,=Iv OE; E,=I¥ I

i.e. there is some reverse migration of workers from the urban to the
rural areas in the peak season.
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Equilibrium

m Unemployed educated urban workers do not move into F because of
the large status cost.

m Those with O or M sector jobs do not move, as the wages in these
jobs are always higher than that of the free-entry sector and the
agricultural jobs.

m However those uneducated rural and urban workers who were
unemployed in the previous sector do move.

m There is thus reverse-migration of the rural workers who only get
‘informal’ labour, while those with more permanent positions remain
in the urban areas.
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Equilibrium

m The urban uneducated unemployed workers from the slack season
cannot work in agriculture and so they are absorbed into the
free-entry sector instead.

m The rural uneducated unemployed workers can move either into
agriculture or into the free-entry sector.

m The rural active population is /f + u” + //.

m They rearrange themselves among agriculture and the free-entry
sector so as to eliminate unemployment.
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Table:

Peak Season Outcomes

Job Wage Ed. urban Uned urban wkrs Rural wkrs
wkrs
Managers Wm Em 0 0
u u u u u u
Officekr wo e _ Emwm (Jgwo+a+f)LY —FI (Jgwo+F)LY —(a+f)!
Wo wo (LU+1Y) wo (LYY
) ap u (as+)LY — (S wo+F)I!
Agriculture wp 0 0 Freed 1Y+ T ()
(as+F)LY — (JY wo+F) 1Y
u u u LasTh)= —UoWoP)l
forfe—entry sec- wp /Wy 0 Le+u [/ + ( wo(IU+LT)
Unemployed 0 Em(wm —wo) 0 0
Wo
m where
u u
wo(a, + F)(I* + L)
Wp

T 1o [wo(1" + L) — (J¥wo + F)] + (as + F)L

A Multisector Labour Market Model for India




Equilibrium

Final Annual Income distribution

m Now we are in a position to calculate the final income distribution
from the various job combinations. These are given in the table
below.

Table: Annual Income Distribution

| Job combination | Annual Income | Number of workers |

(M, M) 2W, En
(0,0) 2w, E,
(F, F) Ws + wr/ T
(), (. p) (s p) | wetwp e
(U, F) W/ g
(u, ), (u, p) W, u
(U, V) 0 S——
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Welfare Comparisons

An Employment Guarantee Act: Basic Features

m We study the introduction of a rural employment guarantee act
(EGA) along the lines of the NREGA introduced in India.
m The employment guarantee scheme is available only in the slack
season, and only to rural workers.
m Following the manner in which the wage was pegged in this scheme
in reality, we make the following assumption
Wn > ws, and
Wn < Wo.
m In other words the wage paid under the scheme was more attractive

than the slack season agricultural wage, but less so than that of the
more formal urban employment.

A Multisector Labour Market Model for India Kalyani Raghunathan, Gary Fields



Welfare Comparisons

What changes?

m The only set of workers for whom the available search strategies
alter are the rural workers.

m Rural workers now have an additional option in the slack season,
which is to work for the EGA.

m However the ex-ante outcomes of the urban uneducated workers are
also affected through the migration choices of the rural workers.

m Urban educated workers behave exactly as before.

m Expected wage equalisation means that the wages in agriculture and
in the free-entry sector rise to equal w,.
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Slack Season with the EGA

Welfare Comparisons

m Agricultural wage higher = number of people employed in
agriculture is lower.

m The number of rural uneducated workers in the free-entry sector also
declines, and the wage each receives is higher.

m We can solve for the slack season final outcomes as before:

Table: Slack Season Final Outcomes - With EGA

[_Type of job [ Wage [ Educated urban workers | Uneducated urban workers [ Uneducated rural workers
Managers wWm Em 0 0
LY Ft+J8 wo —wip LY
Office Work- wo e — Emwm Wnl —F HloWoZWnZ
Wo Wo Wn
ers
Agriculture in 0 0 ‘f’v—s
JYwo+as+f+F
EGA Vin 0 0 Ly L. %
n
Free-entry Wi 0 £ £
( ) Wn Wn
Em(wm—wo Wo—Wn (yuz Wo —Wn u ooLu
Unemployed 0 - oo (Livin — F) o (F + Jowo — winl)
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Welfare Comparisons

The main points of interest are the following:

m The introduction of the employment guarantee scheme does not
change the outcomes for the educated urban workers at all and so
their welfare remains the same.

m It reduces the number of rural and urban uneducated workers who
search for free-entry sector jobs (/¢ and LY).

m It also reduces the number of rural workers who search for O sector
jobs, but increases the number of urban uneducated workers who
search in this sector.

m The effects on unemployment are ambiguous, therefore, as that
depends positively on the number of people searching for these jobs
and negatively on the probability that each of them will get a job.
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Welfare Comparisons

Peak Season with the EGA

m The analysis of the peak season follows the same lines as that of the
case without the EGA.

m The urban uneducated unemployed workers simply shift into the
free-entry sector in the following period, increasing the free-entry
sector employment to

e 7 " LNU Nn_ o F
[ = oy [u= 0 wo) T F WW)+ ,
o

m The active rural population consists of those who were in the EGA
or in agriculture in the previous period, those who were unemployed,
and those in the free-entry sector:

wolv  F

— — — —Ju,

Wo Wo

S N L

m These active workers reorganise themselves among jobs in the
free-entry sector and in agriculture.
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Welfare Comparisons

Peak Season Final QOutcomes

The final outcomes can be summarised as:

Table: Peak Season Final Outcomes - With EGA

Job

Wage Ed. urban Uned.  urban Rural wkrs
wkrs wkrs
Managers Wm Em 0
InlY — F+J8wo —wipL!
Office Workers Wo e _ Emwm wpl"—F 5 Wo —Vin
Wo Wo Wn
u
i h (o wal? Pl
Agriculture wy, 0 0 Frees M4 Wo Wo
T LY (Wip—wo)+F ap u apwn —wo(ap+f) u u
7wl n—wo
Free-entry wp/ W 0 — Fx 2ol ey Fpee (4 +F+ L")
Unemployed 0 Em(wWm —wo) 0 0
wo

m The main thing to note here is that the peak season wage with the
introduction of the EGA is lower than it is without the EGA, and the
mechanism operates through the reduced number of workers who
migrate in the slack season.
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Welfare Comparisons

Final Income distribution with the EGA

Table: Annual Income Distribution

| Job combination | Annual Income | Number of workers |
(M,M) W E,
(0,0) 2w, E,
(55, (f. p), (s P). (n.p) ip b wy | (14 L) — el
(F. F) Win + T 5
(v. ) | S, - )
(u ). (4 p) S M G NPT
(U, U) 0 En{sn—c)
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Welfare Comparisons

Putting it all together

m For both urban and rural uneducated populations the number in the
free-entry sector declines.

m The number searching for office-worker jobs declines among rural
workers, increases among urban workers and declines overall.

m As a result of the increase in the number of workers from the urban
uneducated population looking for O jobs, the effect on
unemployment in this population is ambiguous.

m In addition, while the slack season agricultural wage increases, the
peak season wage falls, as more people are engaged in search in the
peak season.

m Thus using income distribution comparisons yields an ambiguous
welfare comparison.
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Welfare Comparisons

First Order Stochastic Dominance?

No. of Workers
L ......................................... —

Annual Income
wr Wop w4+ wfws+w, 2w, 2w,

Figure: Welfare Comparisons Using the Income distributions
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Conclusions

Conclusions

m This paper builds a model of the Indian labour market, and the
linkages between the rural and the urban areas.

m It incorporates certain features like seasonality, reverse migration in
the peak season and the presence of different sectors within the
urban area that differ in terms of their skill requirements as well as
their wages.

m It studies the introduction of an EGA into a market of this type, and
analyses the changes in the distribution of workers across ex-ante
and ex-post outcomes.

m It delivers the prediction that the introduction of the EGA is
ambiguous about overall welfare changes.
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