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Abstract

We develop a three-sector Harris-Todaro (HT)-type model for a developing economy to
analyse the failure of the employment generation program in the rural sector as a policy
response to counter Covid-19-induced reverse migration of labour. First, we distinguish
between two alternative modes of implementation of the program and show how they pro-
duce diverse outcomes on both unemployment and welfare. Welfare is measured in terms
of Sen’s (Sen, J Public Econ 4:387-403, 1974) index which is inequality (distributional)
sensitive. If the authority’s sole target is to lower unemployment, the policy fails miserably
because it not only raises unemployment but also worsens welfare. On the contrary, if the
policy aims at both rural infrastructure development and additional employment creation,
it does not necessarily worsen social welfare. However, the rural employment generation
program may turn out to be counterproductive in the latter case provided the urban region
is relatively more labour abundant vis-a-vis the entire rural region. Numerical examples are
constructed to validate the sufficient and necessary condition leading to the counterproduc-
tive outcome. Finally, we have advocated in favour of a composite policy that might suc-
ceed in minimizing further possible damage of the COVID-19 disaster.
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Introduction

Given the recent COVID-19 disaster, a large rural-based developing economy like India
needs to undertake the correct migration policy so that the spread of the disease could
be restricted. However, the authority although initially had adopted to lockdown policy, it
later resorted to unlock policy that turned out to be disastrous and led to the spread of the
disease even to the hitherto unaffected rural areas.

According to data released by CMIE and published in Economic Times on August 19,
2020, we find that the disaster and the subsequent lockdown measures undertaken by the
Indian authority resulted in an unprecedented increase in the unemployment rates, espe-
cially during April and May. With businesses shuttered causing a huge wave of reverse
migration, the country’s overall unemployment rate rose as high as 27.11 for the week that
ended May 7. It has taken till August for the joblessness rate to return to pre-COVID-19
levels.!

According to DBS Report Published in Economic Times on 22 July 2020, the Pandemic
is expected to decrease India’s GDP by 6 per cent in FY21.2 The disaster struck India at a
time when the economy was going through economic distress because of demand scarcity.
After the arrival of the menace, many production units were temporarily shut during the
initial lockdown period. Many workers had lost their jobs and did not receive any public
financial support for sustenance. The authority allowed them to reverse migrate to their
villages (sector/region 1). They migrated with the hope of having better living conditions
at their places of origin. Some of the migrated workers were already in a diseased state.
Once they had reached homes, the authority instead of providing them direct financial sup-
port created additional jobs for enabling them to sustain themselves during this period.
Although the competitive rural/regional wage marginally increased, the migrated workers
had found that their average income in villages was far less than their average (expected)
income at the workplace (sector/region 2). During the unlock situation, many of them
returned to their workplaces. As they were allowed to migrate once more, many of them
did not find jobs at their respective workplaces because during the different unlock phases,
the demand for labour in the metro cities has only marginally increased. Hence, the unem-
ployment problem (in region 2) aggravated even further.

The migration policy undertaken by the authority during the lockdown stage was com-
pletely wrong. The faulty policy had taken its toll and produced devastating consequences
on society. The community infection had spread over the previously least affected areas,
thereby increasing both asymptomatic and active Corona cases along with overall death
count.

In this backdrop, we have developed a three-sector Beladi and Naqvi (1988) (BN,
hereafter)-type Harris-Todaro (1970) (HT, hereafter)-type model for showing that how the
migration policy of the government was faulty and what could have been done instead of
the employment generation program in restricting the spread of the disease throughout the
country.’ The economy is distorted with the presence of open urban unemployment and

! See ETNOWNEWS (2020). https:/www.timesnownews.com/business-economy/economy/article/how-
the-COVID-19-outbreak-has-affected-the-joblessness-rate-in-india-explained-in-4-charts/634284.

2 See https://economictimes.indiatimes.com/news/economy/indicators/pandemic-to-bite-deeply-gdp-to-
shrink-by-6-per-cent-in-fy21-report/articleshow/77106074.cms.

3 The HT structure is criticized because of the undesirable properties like growth in labour (capital) endow-
ment lowers (raises) the unemployment problem although highly populated (capital scarcity) is blamed for
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credit market imperfection. The stylized economic structure assumed resembles a typical
developing economy which is characterized by the presence of wage disparity and unem-
ployment; therefore, national income (aggregative measure) as a proxy of welfare may
lead to overestimation of result, and hence the distribution of income between different
groups of wage earners and those unemployed earning zero wage rate must be adjusted
with national income. Therefore, the welfare of this economy is measured using Sen (1974)
index which is sensitive to income distribution (inequality).

We have considered two policies depending on the target of the authority. This first pol-
icy is designed to restrict labour mobility across the country, while the second one is to
provide temporary relief to the already reverse migrated workers in the villages through the
creation of additional jobs. We have found that while relaxing the migration policy raises
the rural wage, the policy unequivocally worsens both the unemployment situation of the
country and social welfare. On the other hand, the creation of additional jobs in the villages
might produce exactly the same effects. From the perspective of both social welfare and
regional unemployment, both policies turn out to be counterproductive. Finally, using this
framework, we have designed a composite policy that could succeed in minimizing further
possible damage of the COVID-19 disaster.

A brief survey of literature, motivation and main findings

There has been a huge empirical literature that has identified faulty design, operational
inadequacy and poor implementation as some of the factors responsible for the failure of
the program.* On the other hand, some theoretical works have attempted in finding out
optimal wage under the scheme and its consequence on the rural labour market and wel-
fare of the working families.” However, all of them have resorted to the partial equilibrium
analysis and have not discussed the efficacy of the policy in mitigating the unemployment
problem, before and after the COVID-19 disaster.

To the best of our knowledge, no multi-sector general equilibrium structure has yet been
developed that can analyse the efficacy of the policies in controlling the spread of the dis-
ease. A couple of salient features of the developing economies are the existence of credit
market dualism, rural-urban (regional) migration and (regional) unemployment. Because
of intersectoral (regional) wage differential, many of the rural (region 1) workers decide to
migrate to the urban sector (region 2). Besides, there is also capital market distortion that
is reflected through the presence of intersectoral interest rate differential. However, all of
them do not get employed there (in region 2). Consequently, the urban (regional) unem-
ployment problem arises. In the migration equilibrium, the expected urban (region 2) wage
and rural (region 1) wage become equal. Therefore, it goes without saying that for exam-
ining the efficacy of a policy, one has to recourse to a dualistic BN (1988)-type general

Footnote 3 (continued)

the prevalence of the high unemployment problem in such a country. In BN, because of the presence of a
specific factor in sector 1, these undesirable problems properties could at least be partially overcome

4 Some of the notable works are by Datar (2007), Ambasta et al (2008), Imbert and Papp (2015), Nagaraj
et al (2016), Bhattacharjee (2017), Pankaj (2017), Zimmermann (2012), Berg et al. (2012) etc.

3 See for example, Basu (2013), Basu et al (2009) and Imbert and Papp (2015) etc.
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equilibrium model.® One might criticize our paper because of considering an HT structure.
However, we have already pointed out that the BN structure is free of such criticisms.’

Description of the economy and policy instruments

We consider a 3x3 H-T-type dual economy model for a small open developing country
with COVID-19 disaster.® Three basic factors of production are, labour (L), capital (K),
arable land (N). The endowments of these inputs are exogenously fixed at L, K and N,
respectively. Besides, there is a fixed amount of barren land, N* (in region 1) that cannot be
used for agriculture. There are two broad sectors, rural sector (region 1) and urban sector
(region 2). The rural sector (region 1) is further subdivided into two subsectors, the agri-
culture sector (sector 1) and one non-traded public sector (sector G). Sector 1 uses, arable
land (NV), labour and capital to produce an agricultural commodity,X; while the urban sec-
tor (in region 2) produces a manufacturing commodity,X, using labour and capital. The
capital-output ratio in sector 1,ax, is technologically fixed.? Finally, sector G(in region 1)
produces a non-traded public commodity, X; using a fixed-coefficient technology of pro-
duction. One unit of X requires one unit of barren land and labour each andag units of
capital. The chosen value of @ is either zero or positive depending on the type of policy
that the authority decides to undertake. The quantity of production X is also decided by
the government. The unit price of X, denoted by Pg, is then equal to its unit cost of pro-
duction, (W + R + rag;) where W (> W) and R are the government determined wage rate
and rental to owners of labour and barren land, N* in region 1, respectively.

We conceptualize sector G as a temporary public sector scheme (e.g., public employ-
ment generation programme) for giving some relief to the already migrated workers (in
region 1) that might indirectly affect the production of the traded commodities.'” The unit
cost of production in sector G (W+R+ rdgg) is financed through lump-sum taxes on
factor incomes. On the other hand, because of the presence of capital market distortion,
the informal interest rate faced by the agriculture sector (sector 1) in the rural region is r*
which is greater than the competitive (formal) interest rate in the urban sector .

® Ravallion (1990) is a rare exception where in terms of an HT structure, consequence of public work pro-
gram on both labour displacement in agriculture and rural income has been studied. However, the analysis
draws heavily on a couple of over-simplistic assumptions like uniform wages and homogenous commodities
across sectors and labour to be the only input of production, etc.

7 See footnote 3 in this context.

8 One possible pattern of international trade of this small open economy could be as follows. The country
exports commodity 1 while imports commodity 2. However, it should be clearly stated that the qualitative
results of the model are completely independent of the trade pattern of the economy in the absence of any
commodity market distortion.

® Although this is a simplifying assumption, it is not completely without any basis. Agriculture requires
inputs like fertilizers, pesticides, weedicides, etc., that are to be used in recommended doses. If capital is
used to purchase those inputs, ay, is technologically constant. However, labour and land are substitutes and
the production function displays the CRS property in these two inputs.

10 1t is needless to point out that the authority in a developing economy spends a substantial amount of
its resources on major irrigation projects, construction of roads, land development, etc., for building up
social infrastructure that is conducive to growth and employment. For this, the public sector acquires barren
land which is conducive for improving the productivity of the land used in agriculture sector. MGNREGA
(2012)is one such project which motivates the working of sector G in our model (see MNREGA Sameeksha
2012).
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The migration policy is captured through a change in y, where y is the subjective dis-
counting factor on the urban wage rate W* and thus yW* is the discounted urban wage
rate.'! On _the other hand, an employment generation policy is encapsulated through a
change in X.'> At the chosen value of dg;, the authority attempts in 1 temporarily employ-
ing at least some of the already migrated workers at the wage rate, W.This policy can be
encapsulated through an increase in the output of sector G. This expansion of the public
sector works can be either productive or unproductive depending on the choice of a;.
The policy is productive if some amount of capital (ag; > 0) might be utilized along
with labour and barren land for infrastructure development in region 1 that in turn could
raise the efficiency of arable land,N, denoted by, &, through positive production externali-
ties. On the other hand, the policy remains unproductive if no capital is employed (i.e.,
ax; = 0)." In both cases, not only the endowment of capital available to the traded sec-
tors,(K — EKG)_( ) changes but also nothing is contributed to GDP unless the effect of exter-
nalities on the efficiency of arable land is sufficiently high.

Workers in agriculture (sector 1) receive a competitive wage, W, in region 1, while
their counterparts in the urban sector (region 2) receive an exogenously fixed high wage,
W*. Because of intersectoral (interregional) wage differential (W* — W), some of the rural
workers migrate to the urban sector (region 2). However, the size of the urban labour force
exceeds the number of available jobs (in region 2). Consequently, involuntary unemploy-
ment arises in the sector (region) 2.

4, The model, equational structure and general equilibrium

Assuming that )_(G > 0, the efficiency (productivity) function of N is given by the following.

> 1 for agg >0

h(aKG}_(G) { (D

=1 for ag; =0
and /() > 0 for ag; > 0.
We define E,, (> 0) as the elasticity of the efficiency function where £ = [( n )( (akc¥c) )]

d(akGXc) h

' Consider the situation of COVID-19-induced urban economic crisis which increased uncertainty and
insecurity among unskilled workers, and thus they would revise downward their expectation about the
urban wage rate which implies an exogenous fall in the value of the discounting factor y. This effect is simi-
lar to the concept of wage cut or the Keynes effect. We are grateful to one of the reviewers for pointing out
this possible interpretation of y. This had been further elaborated in footnote 17.

12 Here we assume that the size of the public sector is exogenous in the model. Public sector programmes
such as the MGNREGP had turned to supply-driven top-down which is controlled exogenously by the gov-
ernment rather than remaining demand-driven bottom-up as it was initially envisaged in the act of MGN-
REGA 2005 (see Mukhopadhyay et al., 2015; Bhattacharjee 2017).

13 Sector G represents the public sector scheme targeted towards creation of job in the rural region. MGN-
REGP is one such public sector scheme, however, overtime it turned to mere creation of unproductive jobs
in terms of digging the pit and filling it up. These works do not create any sustainable rural asset and usu-
ally no capital is needed to be employed for such unproductive works, thus, ag; = 0. On the other hand,
considerable amount of capital is being used under the scheme for creation of productive rural asset such as
creation of rural roads, large canals etc., thus, ag; > 0. See Ambasta, Shankar and Shah (2008), Bhattacha-
rjee (2017) and Pankaj (2017), etc., for detailed discussion.
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The usual zero-profit conditions for the three sectors are as follows.

Way | + Ray, + r*ag, = P, )
W¥a,, + rag, = P, 3)
(W + R+ ragg) = Pg )

While the producers in sector 1 face an imperfect capital market and borrow capital
(working capital) at the high informal interest rate, *, the producers in the formal sector
(sector 2) receive credit from the organized credit market at the low market interest rate,
r. The two-interest rate, r* and r are related by the following equation that captures capital
market imperfection in the economy.

r* = pr, with p > 1 )

p > 1 signifies the existence and degree of credit market imperfection.'*!> It is to be
noted that sector G is completely government-controlled. Hence, the return to capital in
this sector is r.

The full-employment conditions for capital and arable land are the following,
respectively.

ap Xy +agX, + aKG}G =K 6)

ay1 X, = h@gX )N @)

where £ is the efficiency of arable land.
The labour endowment equation of the economy is as follows.

ap X, +apX, + X+ Ly =L (8)

where L, is the magnitude of unemployed workers in region 2.
The Harris-Todaro migration equilibrium condition is given as follows.

W= oW)(22-) 127 >0 ©)

apXo+Ly

Using Eq. (8),(9) can be rewritten as follows.

14 This is a very simplified way of introducing capital market imperfection in a general equilibrium model.
Marjit and Acharyya (2003), Chaudhuri (2003), Mahata, Khan and Nag (2020) etc., have used this simple
technique in their works. However, for a rigorous technique of informal interest rate determination starting
from the optimizing behavior of the informal sector lender in a general equilibrium setting see Chaudhuri
and Gupta (2014) and Chaudhuri (2017).

15 1t is easy to check that even if one considers a nonlinear positive relationship between r and r* with a
positive intercept term,f, like r* = [f + f(r)] with f’(.) > 0;8 > 0, all of the qualitative results of the paper
remain completely undisturbed. This is because it is the positive relationship between r* and r which is
required for the results of the model to remain valid. Credit market reform can still be captured through a
reduction in the value of the parameter,f.
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W o
7(W)“L2X2 tapX,+Xg=L (10)

Finally, we assume that in a physical sense, sector (region) 2 and sector (region) 1 are
the most and the least capital-intensive sectors (regions), respectively. Therefore, we have
(32)> () > (52)

'122 AL Ay

In this general equilibrium of the whole economy, there are eight endogenous variables
W,R,r*,r,Pg,X,,X,, and L;; with the same number of independent equations, namely,
Eq. (2-8 and Eq. (10). The values of r and r* are determined from Eq. (3) and Eq. (5),
respectively. Once r is determined, P is determined using Eq. (4). Solving simultaneously
Eq. (2, 6, 7 and 10), we get the optimal values of W, R, X, and X,. The variable factor—out-
put ratios are determined once all factor prices get determined. Finally, using Eq. (8) we
can determine the unemployment level. The equilibrium values of all endogenous variables
are obtained as functions of the two main policy parameters, y and )_(G, other than the usual
parameters present in the model.

The expressions for unemployment, national income and social
welfare

Subtracting Eq. (8) from Eq. (10), the magnitude of unemployment in sector (region) 2 is
obtained as follows.

ywr
L:
v=_05;

— DaX, (1n)

The expression for national income is given by the following.
Y =P X, +PX,) (12)

In the presence of a positive degree of income inequality, Sen (1974) measure of wel-
fare is the appropriate way to measure social welfare defined by the following expression,
denoted by s,16

S=y(l-g (13)

Here, y is the (mean) per-capita income and g is the measure of the Gini coefficient.

There are four different income groups, viz., the workers employed in sector 1 and sec-
tor G in the rural region (region 1) earning wage rate, W and w, respectively, workers
employed in the sector 2 (region 2) earning institutionally fixed higher wage rate, W*, and
unemployed workers earning zero wage rate. In this general equilibrium economic struc-
ture, we assume that all workers are the equal-proportionate owner of capital and land
of either type (barren and fertile); hence, total income from capital and land is equally

16 The usual measure of welfare is either a strict quasi-concave social utility function or national income;
however, such measures are invariant to income distribution. Sen (1974) measure of welfare is sensitive to
such income distribution. Sen% Welfare function is characterized by the following two properties: (i)

; =1-g >0 Vg<1land (11) — = -y < 0Vy>0. An increase in per-capita national income improves

welfare on the other hand, an mcrease in inequality measured by the Gini coefficient, g, penalizes the
measure of welfare. Gupta (1993, 1994, 1988), Chakravarty and Dutta (1990), Chaudhuri (2011), and

Chaudhuri and Dwibedi (2017) had also used this measure of welfare in different contexts.
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Table 1 Frequency distribution

I F
table showing income reome requency
distribution across different . _ — 5
groups of workers K+ Rh()N + (r* = K| + "Ii— (w+ raKG))ﬁG b

W + Rh(ON + (r* = DK, + rK — (W + rdgg ) X Xg

W* + Rh(N + (7 = DK, + rK — (W + rdgg) X L,

0+ Rh(ON + (* = DK, + rK — (W + rdgg) X Ly

distributed to each worker. Transfers are redistributed equally among workers and lump-
sum taxes are borne equally by each mass of the population. Normalizing total labour force
to be unity, the income distribution of the population is given by the following frequency
distribution table: _

Using Eq. (2)-(9), Eq. (11) and assuming total population to be unity (L = 1), the mean
income is given by

y=W+ (" =K, + K + Rh(ON + RX 5 — (W + rag; + R)X; (14)

Using Eq. (13) and Table 1 and after much simplifications, we can obtain the following
expression

yg = LiXo(W = W) + L Ly(W* = W) + L, LyW + L,X;(W* = W) + X ;LW + L,L,W*
15)

COVID-19 disaster and Policy Consequences

Let us consider the moment when the COVID-19 disaster just appeared as a jitter. We
are interested to capture the specific effects of the COVID-19 disaster on regional migra-
tion and policy response. The disaster struck India at a time when the economy was going
through economic distress because of demand scarcity. After the arrival of the menace,
many production units (say,a fraction in sector/region 2) were temporarily shut at the initial
lockdown period. In the meantime, workers do not receive any public financial support for
sustenance, and they revised downward their expectation about the urban wage rate which
implies an exogenous fall in the value of y.!” Fall in the value of y lowers the expected
urban wage rate relative to the rural sector wage rate; this causes reverse migration of
urban labour. The authority allowed them to reverse migrate to their villages (sector/region
1). This leads to an increase in the supply of labour in the rural region (region 1) which had
put downward pressure on the rural wage rate, W and overburdened the agriculture sector
(sector 1).

Proposition 1 Reverse migration of labour owing to COVID-19-induced lockdown
depresses the rural sector wage rate, thus burdening the rural labour market.

17 The lockdown inflicted sudden fall in income flows which caused negative expectation about future flow
of income among urban workers. This originated from constrained demand owing to uncertainty which
Keynes referred as “state of confidence effect”. See Dasgupta and Rajeev (2020) for theoretical exposition
of contraction in demand and World Bank (2020) for discussion about the COVID-19 impact on emerging
market economies.
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Once workers reached the rural region (region 1), the authority instead of providing
them direct financial support created additional jobs in the public sector (sector G) in
region 1, to enabling them to sustain during this period and to lower the burden on sector
1. The expansion of sector G’s output X in region 1 leads to the creation of some produc-
tive rural assets which improves the efficiency of arable land if sector G uses some positive
amount of capital along with labour and barren land; otherwise, it leads to the creation of
some unproductive public good if no capital is utilized. First, we analyse the case in which
an expansion of sector G mere generates additional employment without creating any pro-
ductive rural asset, in other words, the elasticity of the land efficiency function, i.e. E;, = 0.

This policy of unproductive employment generation programme does not require capi-
tal, i.e. ag; = 0. The level of employment in the non-traded sector,G(located in region 1),
is equal to )_(G. With the expansion of sector G,)_(G rises and draws labour from sector 1.
This creates labour shortage in sector (region) 1.'® Consequently, the competitive wage,W
(in region 1), goes up, while the rental to arable land,R, falls. Labour shortage in sector 1
leads to the Rybczynski type effect (RTE), thereby leading to contraction of sector 1 and
expansion of sector 2 both in terms of output and employment.'® Note that sector 1 is more
labour intensive relative to the sector (region) 2 in the physical sense. Although the inter-
sectoral wage differential has fallen, it cannot prevent the reverse migration of labour from
sector 2 to sector 1. Because of the contraction of both sectors at least, for the time being,
all the reverse migrated workers do not find jobs in either of the two broad sectors of the
economy. The net effect, therefore, will be a sharp increase in the urban unemployment
level. The following proposition, therefore, readily follows.

Proposition 2 Additional employment generation in sector G as a policy response to
COVID-19 induced reverse migration, raises both competitive wage in sector 1 and
unemployment level in sector 2 provided this policy do not create any productive rural
infrastructure.

On the other hand, public spending is productive only if some amount of capital is uti-
lized in the program located at region 1, i.e., ag; > 0 and E;, > 0. This leads to infrastruc-
ture development in region 1 which in turn leads to an increase in land productivity, h
thereby increasing the effective endowment of arable land 2(.)N and expansion of sec-
tor G located in region 1. The expanding sector draws both labour and capital from the
two traded sectors. Due to labour scarcity in sector (region) 1, the competitive wage, W,
in region 1, rises and sector 1 contracts. Besides, capital scarcity via RTE causes sector
(region) 2 to contract both in terms of output,X, and employment,L, because it is the most
capital-intensive sector (region). We, therefore, find that the expected urban (region 2)
wage falls, while the competitive wage in sector (region) 1 has increased.

These have two implications on the level of urban unemployment. First, an increase in
the agriculture sector wage rate, W, and contraction of sector 2 leads to a fall in the urban
unemployment level. Second, the contraction of sector 1 owing to labour drain out by the
public sector scheme (sector G) causes urban unemployment level to increase. We obtained

18 Note that both output and employment levels are equal in sector G. Both of them are equal to, )_(G. This
is because the production technology is of the fixed-coefficient type and the labour-output ratio is equal to
unity.

19 The term, ‘RTE’ has been explained in detail in footnotes 12, 13, 14 of Chaudhuri and Biswas (2016).
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that the net effect of urban unemployment level hinges on the relative factor abundance
ratio between the urban region (region 2) and rural region (region 1) which also constitutes
the necessary condition to determine the direction of variation. The unemployment level
accentuates (plummet) if the urban sector is relatively more (less) labour abundant than the
rural sector.?® This is implied by the following

iy o Aty App
= > ()0 jff L > (<)L
%o 550 (0 iff =75 > ()7 (16)

The following proposition is now imminent.

Proposition 3: Employment generation programme with the creation of productive rural
infrastructure in terms of higher land efficiency accentuates rural sector wage rate; how-
ever, the urban unemployment level accentuates (plummets) if the urban region is relatively
more (less) labour abundant than the rural agriculture sector.

Let us now concentrate on policy effects on social welfare. Sector (region) 2 of this
economy is distorted because of both labour market imperfection and the presence of
unemployment. Additional job creation in region 1 without the creation of any rural infra-
structure leads to an expansion of the distorted sector (region) and aggravates the unem-
ployment problem. Consequently, national income,Y, unequivocally falls and social wel-
fare measured using Sen (1974) index worsens under some sufficient condition.?! This can
be explained as follows. The welfare measure is a positive function of mean income, y,
and a negative function of the Gini inequality index, g. ¢ measures the inequality across
each pair of groups in the population-weighted by their population share. An increase in
the pool of unemployed labour earning zero wage rate widens the income disparity with
respect to the other two groups employed in the rural region and the urban region. Thus, it
accentuates the Gini index, g. The two forces of lowered y and higher g lower the welfare
of the economy. Hence, the proposition readily follows.

Proposition 4: Rural employment generation programme without the creation of rural
infrastructure lowers the welfare of the economy.

On the other hand, ours is a small open economy with multiple distortions. As per the
standard trade theory, any policy change that is designed to correct a particular distortion
might increase the degree of the other distortion. Hence, the net outcome on welfare could
be ambiguous.?? In the present case, exactly this happens. Additional employment gen-
eration in region 1 with the creation of productive rural assets corrects distortion in sector
(region) 2 although it creates a new distortion in the form of positive production external-
ity in terms of improved land efficiency. No second instrument exists for taking care of
this new distortion. Therefore, the welfare consequence is inconclusive. This is stated as
follows.

20 In India after the initial phase of lockdown which inflicted reversed migration caused a fall in level of
urban unemployment rate from 24.95 per cent during April 2020 to November 2020. The effect of expan-
sion of NREGP and post-unlock urban unemployment began to rise from the first week of December 2020
(CMIE, 2020).

21 See Appendix 6 for mathematical derivation of the effect on social welfare.
22 See Lipsey and Lancaster (1956), Bhagwati (1971) and Bhagwati and Srinivasan (1974) etc.
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Proposition 5: Employment generation programme with the creation of productive rural
assets may not necessarily worsen welfare.

We use equation (A.21) to construct the following table (Table 2). Table 2 offers a set of
reasonable numerical values corresponding to different parameters in the system for verify-
ing the relationship between X and L;; when E;, > 0. Two different sets, viz. set 1 and set
2, are considered to draw out the necessary condition of relative factor abundance between
the urban region and the rural region. The numerical values in set 1 correspond to the situ-
ation when the urban sector is relatively more labour abundant and the numerical values in
set 2 correspond to the situation when the rural agriculture sector is relatively more labour
abundant. Within each set, three different sub-sets are considered by altering the numerical
values of the parameters to show that our results are robust and hold under different con-
sistent values of the parameters.

Figure 1 (red plots) corresponds to the numerical valueg in set 1. The horizontal axis
and the vertical axis measure the values of E, and ﬁU/)_(G, respectively. The sub-sets
simul, simu2 and simu3 satisfy the condition Ag(4;, + A;y) — 471 Ag, > 0 . simul and
simu? satisfy the factor-intensity ranking assumption made in the model, while simu3 vio-
lates the factor-intensity ranking. Simul, simu2 and simu3 are depicted by the solid red
line, long-dashed red line and small-dashed red line, respectively. It is clear from Fig. 1
that all the three straight lines are in the first positive quadrant which implies that an expan-
sion of X causes L;; to increase for all positive range of values of E;, which proves the
counterproductive outcome. Simu3 violates factor-intensity ranking; however, it also lies
in the first positive quadrant which proves Ag (A, + 4;1) — A;; Ak, > 0 to be a sufficient
condition for the counterproductive effect of }G onL,

On the other hand, Fig. 2 (blue plots) corresponds to the numerical values in set 2. The
condition of relative factor abundance between the urban and the rural region is reversed
for the numerical values in the sub-sets in set 2, i.€.,Ag (A5 + Apy) — A1 Agp < 0. Ttis evi-
dent from Fig. 2 that X has a favourable effect on L, since all the three curves lie in the

fourth quadrant which implies that f—” <0V E, > 0. This proves that the relative factor
XG
abundance condition is also a necessary condition to determine the direction of variation.

COVID-19 disaster, composite policy and concluding remarks

A three-sector HT-type model has been developed for identifying factors that are respon-
sible for the failure of the rural employment generation program, in the absence or pres-
ence of any natural disaster. A distinction has been made between two alternative modes
of implementation of such a program. We have shown how any unplanned attempt to the
creation of additional jobs (in region 1) not only accentuates unemployment but also wors-
ens social welfare. On the contrary, if the creation of additional employment is accompa-
nied by matching investment on infrastructure development in the rural sector, the policy
unequivocally lowers unemployment. Besides, it does not necessarily lower welfare. Thus,
we can infer that from the perspective of both unemployment and welfare, the implementa-
tion of the program via the second route seems appropriate.
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Table 2 Sensitivity of L; against fG when E, > 0 for parametric changes

A1 oSS MG M1 My Mg Ey(range) S%\IL S%\IL Oni Oy

Set 1 (red plots) simul 0.078 0.068 0.853 0.04 0.03 0.03 0.1-1 05 05 04 05
simu2 0.0398 0.026 0.934 0.04 0.04 0.03 0.1-1 05 05 04 05
simu3 0.118 0.118 0.827 0.2 0.17 0.08 0.1-1 05 05 04 05
Set 2(blue plots) simu4 0.228  0.331 0.441 043 022 0.28 0.1-1 05 05 04 05
simu5 0.251 0347 0.402 038 024 033 0.1-1 05 05 04 05
simu6 0.21 0.358 0432 045 0.19 029 0.1-1 05 05 04 05

Source: self-computation

The basic structure of this model might be useful in analysing the impact of the lock-
down and Unlock 1 phase of the natural disaster, termed COVID-19, on the Indian labour
market.

What policy the authority should now undertake at least for controlling further damage.
First, there is an urgent need to strictly prohibiting return migration. Second, the hitherto
adopted counterproductive policy of additional job creation has to be immediately replaced
by direct cash transfer through net banking in favour of the people in distress. At this
moment, it is to be understood that human lives are far more valuable vis-a-vis economic
growth. The policy of direct financial assistance to the poor will automatically take care of
demand deficiency. Consequently, the growth rate will automatically pick up soon after.
Finally, the authority needs to undertake a dual policy comprising of taxing the superrich
and redistribution of income in favour of the poor. It is to be seen whether the authority
could be bold enough to resort to the composite policy that we have prescribed.

Appendix 1: Some Useful Expressions

Differentiating Egs. (3 and 4), we, respectively, find that
=0 a7

P;=0 (18)
Differentiating (5) and using (17), the following equation is obtained.
=0 (19)
Differentiating Eq. (2) and using (19), the following equation readily follows.
0, W+60yR=0 (20)

Differentiating Eqs. 6, 7 and 10, using (19) and after much mathematical simplification,
the following expression follows.

AW+ AR = —[A7 +A,X,] @21

where
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Aridgr — (A + A4 (A + Arg)Akg — Argh
A = |E, L1AK2 L2 Tk | 2 T ALu)AkG T ALk <0 (22
Ak Ak

A = [{ (Ao + A Akt — A dgo
, =

7 }S}VL — Sy — (A + /ILU)] (23)
K2

A3 — [{ AL A'KZ_(jII,(Z""ALU)AKI }SIIVL + )‘Lle\]]; and,

Ay =y + 21> 0

Arranging expressions (20) and (21) in a matrix notation, we get
0 O] | W 0
[ L1 Nl] T = N 24)
Ay A3 ]| R —(A7 + A Xg)

Appendix 2: Policy effects on factor prices

Solving (24), we obtain the following expressions.

(O], . e
W= T A4J/ +A1XG (25)
o (0N, . s
R=- T A4)’ +A1XG (26)
where
A = [0,,A5 = 03,4, (27)

From expressions (25 and 26) and using (27), the effects of policy changes on the factor

prices are obtained as follows.
4 OniAy
(7)- (% =

W\ _ (A
<_—>—< A > 29

) (30)
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R _ 0114,
(£)-)

Xq

Appendix 3: Policy outcomes on output composition
Differentiating Egs. (6, 7 and 10), using (19, 22, 23) and (25-27) and after much manipula-

tion, the following results can be derived.

b'e (0, + OyALS)
<%>=—[ L1 N1724° N (32)
4 A
X A Oy + 0,8}
() [zt
X6
X A Ay(0,, +0y)S!
%) <L1> 40 + 0515y, 34
4 Ao A
X, (/IKG + ﬂmEh) AKLS}VLAL (91\/1 + 9L1)
= |=- + (35)
Xg A2 Aga A
Appendix 4: Consequences on unemployment
Total differentiating Eq. (11) yields the following.
N Ao o (YW* YW % yW*\ »
L, =—I|X -1 Y —
Y [ 2< 4 " 4 4 (30)

after much simplification, the following two results are obtained:

(2‘_U) Ayt Ap A4SIIVL}”K1(9N1 +0.1) _ Ayl (/ILU + ﬂLz) 37)
4 ALy A A A Ay

Ly Ax1Sy AL (Oy1 +601) A0y (A + Apy) Ak t A E),

z = - - (38)

% PRV A o
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Appendix 5: Consequences on national income

Differentiating (12), we get
dY = P\dX, + P,dX, 39)
Differentiating the production functions, we can write the following.
dY = P|(F}dL, + F\,dN)) + r = dK, + Py(F;dL, + FrdK)) (40)

Now differentiating the factor endowment equations and noting that factors of production
are paid according to their value of marginal products, from (40), we obtain the following.

dY = |WdL, + RdN, + r*dK, + W*dL, + rdK,| A1)
Simplifying and considering the envelope property of the HT structure, we obtain
dY = |WdL + RdN + (r* — r)dK, | 42)

or,dY = [(r* — ray,dX, | (40).

[Note that a is technologically given and that the endowments of the three factors of pro-
duction are exogenously fixed. In other words, we have dN = dL = dK = 0Q].

Using (32)-(35), from (36) the following results are obtained:

dy\ _ (r* = ag X, (0, + 9N1)A4S11\/L 4
dy )~ rA )
dy (r* = nag, X, Szl\/LAl (aNl + aLl)
— )=, - (44)
dX, X, A

Appendix 6: Derivation of the expression for welfare and policy
consequences

Substituting Eq. (1, 2, 3,4, 5, 6, 7, 8) in Eq. (12) and assuming L= 1, we get
y=W(L, +Xg) + WL, + (" — K, + rK + Rh(agcXg)N — (W + ragg)Xs  (45)
Using envelope property of the Harris-Todaro migration equilibrium (45) boils down to
y =W+ (" = DK, + 1K + Rh(@gcX )N — (W + ragg)X g (46)

Using the frequency distribution table (Table 1) and equation, (46) we get

y8 =L Xg(W—=W) + LL,(W* = W) + LiLyW + L,Xo(W* = W) + XLy W + L,L,W*
(47)
Taking total derivative of Eq. (13)

dS = dy — d(yg) (48)
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Total derivative of equation (47) yields
d(vg) = XgAio + 74y, (49)
where

As = (W* = W)(Ay + Ag) Ay + WHApdy >0
Ag = (W* = W)Ay A + (W =W)Aghy — WAL A
Ay = A (W=W)>0
Ag = Ay [W* A, + W(Ay + A6)] >0

Ag = Ay [W*/le + A=A = At V_”Ll]

Sl A Al AsA
NL"1 54K1 7K1
Am:( i >(9L1+.9N1)[ At — K —Ag]

K2 K2
+E, [A6 _ A5y _ A7AK1:| _ Ashge _ I[AIGNI(ALU + Apn) N @]
o A Ao A s

ASL (O +6 A A Ay +4 A0
0= 4 NL( N1 Ll) A il+1 +A6£—A7 +Aq LU 12 1— 4UN1
A Ak2 Ak> ALy A

Substituting (48, 43 and 44 in (48), we get

Oy +6,,)S. A
(jTS) = (%) [(r*—r)ale(Eh——( il f) o 1)—Alo] (50)
G G

ASL By +6,)
@O
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— - simu 2 simu | — — simu 3|

19
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Fig. 1 Effect of public sector employment generation programme on urban unemployment in the presence
of land efficiency for different parametric values of A; corresponding to set 1

simu4 ---simu5 — —simub |
E
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1

0.1 02 03 04 05 0.6 0.7 08 09 1.0

Fig.2 Effect of public sector employment generation programme on urban unemployment in the presence
of land efficiency for different parametric values of A;; corresponding to set 2
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