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Distributional Weights, Shadow Wages 
and the Accounting Rate of Interest: 
Estimates for India* 

DEEPAK LAL 

University College, London 

Introduction 

Project appraisal has traditionally concentrated on the efficiency aspects of 
project choice. This would be acceptable if the government could deal with the 
relevant equity aspects by independent tax-subsidy measures. It has been argued, 
however, that the government's fiscal powers to redistribute income intra-tempo- 
rally and inter-temporally are likely to be limited in developing countries, and 
hence equity considerations cannot be separated from those of efficiency in project 
choice. (See Little and Mirrlees [1972], Marglin [19761, UNIDO [19721.) We, thus, 
have to take account of the income distributional impact of the project's net 
benefits on social welfare in the ensuing second best world. 

In project appraisal, the impact on inter-temporal income distribution via the 
savings-consumption distribution of the net benefits of the project, and on the 
iritra-temporal distribution of income via income accruals from the project to 
different income classes amongst contemporaries must be simultaneously taken 
into acc0unt.l In making these income/consumption changes commensurable, 
we need a numeraire. The choice is between Little-Mirrlees' (LM's) "uncommit- 
ted social income expressed in foreign exchange" and the UNIDO Guidelines 
"aggregate consumption". The former is close to public savings, and if unlike 
LM we do not differentiate between public and private savings, the two different 
aumeraires can be said to correspond to "savings" on the LM and "aggregate 

*This is a substantially revised version of a paper "Distributional Weights and the Social 
Rate of Interest", Technical Paper No. 11, Project Appraisal Division, Planning Commis- 
sion, September 1974, Mimeo., written whilst I was working as a consultant to  the Plan- 
ning Commission. I alone remain responsible for the opinions, errors, and omissions in this 
paper which should in no way be ascribed to the Indian Planning Commission. Comments 
by a referee are gratefully acknowledged. 

1. In large countries like India it may also be desired to take account of the effects of project 
choice on the inter-regional distribution of income. We abstract from this aspect in this 
paper, but see La1 [1973, 19751, for ways in which this aspect can be incorporated. 
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consumption" on the UNIDO methods of project appraisal. If "co~sumption" 
and "savings" were homogeneous "commodities", then it would be a matter of 
convenience which of the two numeraires we adopted (see La1 [1974]). However, 
consumption and savings would be homogeneous "commodities" (in the sense 
that the social value of one unit of the "commodity" is the same as any other 
unit and hence the government values each unit of consumption/savings equally 
no matter to whom it accrues) only if the government did not want to effect income 
distribution in its two dimensions through project choice. 

As the need for distributional weighting in project analysis arises, precisely 
because this assumption does not hold, the problem then is to choose an item of 
national income which would be relatively invariant to this distributional weight- 
ing and hence be relatively homogeneous as a numeraire. Given the existing in- 
equalities in consumption in India, we would clearly want to use project choice to 
affect this distribution, and hence to differentially weight consumption changes 
of different groups. But this implies that homogeneity cannot be ascribed to 
"current aggregate consumption", which would therefore not be an appropriate 
numeraire as its own "value" could change with the distributional weighting 
adopted. 

Similar problems arise with current savings accruing to different income classes. 
For the savings of each group will determine its own consumption time profile 
and again we may not want to value the consumption profile which accrues to 
one group on a par with others. This has led Little-Mirrlees to recommend the use 
of uncommitted social income (which is close to public savings) as the numeraire 
for public sector project appraisal. For of the various alternatives, this item can 
be ascribed (at least from the government's viewpoint) the greatest degree of 
homogeneity. We have, however, decided not to adopt this numeraire exactly in 
this paper, partly as a simplification of the actual process of project appraisal, 
and partly because of our belief that private savings in India are probably as 
valuable as public savings. We, therefore, will not distinguish between different 
types of savings, and consider them to be equally socially va l~ab le .~  Given this 
assumption, current savings will provide us with a homogeneous numeraire. 
Moreover, as this numeraire is fairly close to the LM numeraire, it will enable us 
to use the methods they have suggested for estimating various "national para- 
meters" required for project appraisal in India. 

Our specific problems in this paper are (a) to derive distributional weights which 
will enable us to evaluate the interpersonal consumption changes in terms of their 
savings equivalent social value, and (b) to provide current saving equivalent 
weights for weighting the intertemporal consumption effects of projects. The 

2. If, however, it is  desired to  adopt the LM numeraire, the shadow prices we derive in this 
paper would still remain valid. It would only be necessary t o  make further estimates of the 
shadow price of private investment (savings) in terms of uncommitted social income, if 
necessary, differentiated by income group. 
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latter problem is equivalent to deciding on a discount rate, the accounting 
rate of interest (ARI), for social cost-benefit analysis for India. Estimating these 
parameters is essentially a part of the problem of delineating the optimal economic 
growth path for a labour surplus economy. Though we will not solve an explicit 
optimal growth model in this paper, our derivation of "national parameters" may 
be looked upon heuristically as approximations from a long-run optimal growth 
model for the Indian economy. It should also be noted that as the so-called em- 
ployment problem in developing countries - at least in what Sen 119751 has termed 
its "income" and "output" aspects - is essentially a problem of delineating the 
second best "optimal" distribution of inter- and intra-temporal consumption 
subject to various technological and political constraints (see Marglin 119761, 
La1 [1974]), we will also be (c) estimating the ratios of shadow to market wage 
rates for the economy. 'These will determine the second best "optimal" labour 
intensity for the economy on the "optimal" growth path. 

In Part I we derive the various formulae from which the distributional weights 
and the ARI can be estimated, and in Part 11, we provide our estimates. As will 
become apparent, in the process we also have to make estimates of various other 
"shadow" or social prices, namely the current premium on savings/investment 
(So), the ratio of the shadow to the market wage rate (k), and the consumption 
rate of interest (CRI), as these shadow prices and the ARI and distributional 
weights are interdependent. Moreover, in estimating these interdependent shadow 
prices, judgements on some "quasi-normative" parameters is required. These are 
discussed in Part 111, which also provides our best estimates of all the key "national 
parameters". 

I. Methodology 

1 . I  Distributional Weights 

Assuming, for simplicity, that all wages are consumed and all profits saved, 
project choice will affect the intra- and inter-temporal distribution of consumption, 
through the distribution of project benefits in the form of wages and profits. The 
latter, ex hypothesi, being saved are valuable at par in terms of our numeraire, 
which leaves the consumption changes resulting from changes in employment which 
have to be made commensurable in terms of our numeraire, savings expressed in 
foreign exchange. 

Assume that the government has some notional base level of income (b) at which 
it values czrrrent changes in consumption, socially at par. We can then postulate 
a social valuation function (V) which is iso-elastic in form, and which converts 
consumption changes into their numeraire (savings) value, as 



102 DEEPAK LAL 

where b is consumption at the base level of income, Y is the consumption level 
of the relevant income group, and e is the elasticity of social marginal utility of 
consumption. The marginal distributional weight (w,) is then 

1.2 The Premium on Savings ( S )  

To determine the distributional weights, we will have to determine the value 
of 6, which in turn will depend upon the value of S, the current premium on savings 
per unit of socially weighted current consumption. Ifwe define 1 as the utility price 
of investment (savings), and V' is the social marginal utility of (employment gene- 
rated) consumption, then by definition 

from which by logarthmic differentiation it follows thatS 

With savings (investment) as the numeraire, the accounting rate of interest 
(ARZ), which is the discount rate to be used in project analysis, is the pro- 
portionate rate of fall in the utility value of savings (investment), that is ARZ = 

-(dl%). Moreover, we define the consumption rate of interest (CRI) as the pro- 
portionate rate of fall of the social marginal utility of employment generated 
consumption over time; thus 

CRI = - (V/VO 

and ARI = - (ij1,) 

Hence, - SjS = ARZ-CRI. (6) 

(6) will, therefore, determine the time path of S over time. If we assume that the 
divergence between the ARI and CRI diminishes linearly over time, till at some 
date T, ARZ=CRI, and hence S, (t=T,. . , co) remains constant and equal to unity, 
then, the current value of S (So) will be given by (see LM [1969]) 

3. Marglin [I9761 has labelled (4) the inter-temporal consistency condition, and as he shows 
it is valid not only for optimal growth paths but "whenever capital is consistently valued in 
terms of its product" (Marglin, p. 186-187). 
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But the value of So can also be estimated in an alternative way. Suppose that as 
a result of a marginal investment project in the industrial sector, there is a margi- 
nal increase in employment, which leads to workers being drawn out of various 
sectors in the economy. Say that the proportion of labour drawn out of sector 
,j (j= 1 . . . n), is nj, with En, = 1. Suppose that the output foregone by withdrawing 
a worker from sector j is wj, at market prices. Moreover, define acc~unting 
ratios for commodities (Ai), where Ai = P," / Pi

m, where P," is the market and P," 
the shadow price of commodity i. Then the output foregone by creating one 
more industrial job will be 

Moreover, if the wage paid to the worker in his new occupation is wf, and is 
greater than that (w ,  . . . . .w,) received by the n, . . . n, workers withdrawn, in 
their previous occupations, then in addition the economy will be committed, 
ceteris paribus, to providing extra resources to meet the ensuing increase in con- 
sumption. Given the expenditure weights (q,j) from the pattern of consumption 
of different types of workers, we can define consumption conversion factors Cj 
for each type of labour, which convert Re.1 of consumer expenditure at market 
prices into values at shadow prices as 

then the social cost of this incremental consumption in terms of the numeraire, 
savings will be 

However, to the extent that this increase in consumption accrues to relatively 
poor workers (or equivalently that employment creation is considered socially 
valuable), the increase in consumption will also have some social value, which 
given the social valuation function (1) will be 

where nj are the average number of adult equivalent consumption units per 
household, and c* = cln and = aj/n, that is the "per capita" consumption at 
shadow prices of industrial sector workers and workers in sector j's households 
respectively. 

Thus the social value of the extra consumption generated per unit of savings 
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foregone will be (11)/(10), and this must by definition be equal to l/S,, that is 

and clearly, for  consistency (12) = (7) (13) 

1.3 The Accounting Rate of Interesf (AIR) 

It can be shown that on the "optimal" growth path - ( ) : / I " )  which is the ARI 
must equal the social marginal product of capital (see LM [1974], Marglin [19761, 
Newberry [I972 1, Stern 119721). Discounting the time stream of inputs and outputs 
of a marginal investment project (evaluated at shadow prices), along the optimum 
path by the relevant ARTS will, thus, yield a zero net present value. Assume that 
current investment of Re.1 yields a perpetuity of Rs.(r+w) of which r is saved and 
reinvested, and w is paid in wages and consumed in the period in which it accrues. 
If, moreover, the ratio of the shadow to the market industrial wage rate is k, then 
the ARI will be given by 

ARI = p = r + (1 - k)w. (14) 

1.4 The Ratio of the Shadow to the Market Wage Rate (k) 

Along the "optimum" path, the industrial shadow wage rate (SWR) will be given 
by the cost of the output foregone at shadow prices (8), plus the social cost of 
increased consumption (10) less the social value of this increased consumption 
(ll), that a marginal increase in employment (in the industrial sector) entails (see 
LM, Stern [1972], Newberry [1972]). As the market industrial wage is Mi, this 
implies that k is given by 

1.5 The Consumption Rate of Znterest (CRI) 

The CRI from (5) has been defined as the proportionate rate of fall of the social 
marginal utility of employment generated consumption over time. Thus, the CRI 
at time t ,  (it), given our general val~ation function (I), will be given by 

(1 + it) = (dV/dCt) l (dV/dC,+ ,) (1 6) 

that is 1 plus the CRZ is equal to the marginal rate of substitution between con- 
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sumption in period t (C,) and t + 1 (C,, ,). 
In deriving the CRI we need to take account of both the differing per capita 

consumption levels in rural and urban areas and the possibility that they will 
grow at different rates along the "optimum" path. Then denoting rural per capita 
consumption in the base period as a, and urban per capita consumption as c, and 
if the current proportions of the rural and urban population in total population 
are n, and na (n, + na = l), and given the expected growth rates of per capita con- 
sumption as ga for rural and g,  for urban areas, the social value of consumption 
in period 0, and 1, using valuation function (1) is therefore4 

4. I t  should, however, be noted that once inter-personal consumption differences are valued 
differentially, consumption ceaxs  t o  be homogeneous, and there is n o  unique consumption 
rate of interest (CRI) nor shadow price of savings (investment) in terms of consumption 
(S). The accounting rate of interest (ART) and the shadow wage rate (SWR) are, however, 
clearly defined in terms of our nurneraire savings (=investment). Thus, consider asimple 
optimal growth model for a dual economy, in which the advanced sector draws upon an 
elastic supply oflabour a t  a wage c, from the traditional sector where wages are also assumed 
constant, at  a. Wages in both the sec:ors are consumed, and profi's (in the advanced sector) 
are saved. There is a given labour force N, of which L can be employed in the industrial 
~ector ,  and this is  the government's control variable. With the usual neo-classical production 
function in industry, the change in the capital stock K (=dk/dt) will be 

K = .f (K, L) - cL (i) 

with K, K, and L time dependent and c, ex hypothesi, constant. Total utility using the J\ 6d-&tt- instantaneous social valuation function (1)Lwould then be [L V(c) + (N-L). V(a)], or 
CLl L3 a [L{V(c) - V(a)) + N .  V(n)l. The upper bound of social utility being N .  V(c), the objective 

function would be 
y t w  boi,\h-Q, 

00 

or I (L - N )  [V(c) - V(n)] dt. (ii) 
0 

The Hamiltonian of the problem: Maximise (ii) subject t o  0 < L < N, and with K 2 0 
given K(O), is given by 

ff = (L-N) [V(c) - V(d)] +A[ f (K, L) - d l  (iii) 

The necessary conditions for an  optimal path are given by 
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where Nc,  is the total national population at the base date and g, is its growth r 
From (1 6) and (1 7), therefore, 

For the special case where the rural and urban per capita consumption growth 
rates are the same, say g, the above expression reduces to 

1.6 The Inter-relationships of the Variables 

From (7), (12), (14), (15), (18a) we can derive the following equation which relates 
all the various variables which will determine a consistent set of distributional 

HL = 0; Hk = and AA = K 

Thcse im?ly f k  = j . / ~  

and fL = c - { V(c) -- V(a))/A 

The former, (v), states that the ARI equals the marginal product of capital at  all times on 
the optimum path. The latter (vi) provides the expression for the SWR. There is clearly no 
unique S ,  but rather two, corresponding to  Sc = A/V'c and Su = A/V'n. Nor is there a 
unique CRI, but rather two consumption rates of interest for the two income groups with 
incomes c and a. However, the inter-temporal consistency condition, in terms of  the con- 
sumption of  those at consumption level c, or a, still holds; for as can be checked, s / ~ ~  = 

( i / ~ )  - (v,/v/ ,)  and sa/sa = 6 1 ~ ) -  (vra ~ ' 2 .  
In a fully specified optimal growth model, there is no need to determine the S's and the 

CRl's explicitly, as for project analysis (with savings as the numeraire), we merely require 
the values of the ARI, and the shadow wage rate. For numerical simulations of these "na- 
tional parameters" within such a framework, see Newberry and Stern. In our more heuristic 
approach, however, the introduction of the CRI and S is useful. 

Following Little-Mirrlees (Chps. 13 and 14), we define the CRI "as the rate of fall of the 
utility gain from using a unit of consumption to make possible the transfer of people from (the) 
occupation (with income level a to that with income level c)" (p. 302). Then defining [V(c)- 
V(a)]/(c-u)=q, as this utility gain per unit of conlmitted consumption, we have the CRI = 
--qlq, and a natural definition of  S ,  is then A/q. Again this implies that -$s = h / ~ - q / ~  = 

ARZ-CRI. Moreover, the SWR in (vi) then becomes 

Note that m does nct appcar in this formulatioil as we have implicitly assumed that 
a = rn. 
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weights, the accounting rate of interest and the ratio of the shadow to the market 
wage rate. Note that we have for notational ease not transcribed the full equation 
((18) for i, (the CRI), but its special version (18a) 

-fie parameters in this messy expression are: 
c = the consumption level of the industrial worker at shadow prices 
a = the previous consumption level of the industrial worker at shadow prices 
r = the portion of social value added of a marginal industrial project which 

is saved and invested 
t v  = the portion of social value added that is paid in wages on the marginal 

industrial project 
g = the expected rate of growth of aggregate per capita consumption 
g, = the expected rate of growth of total population 
w f =  the market industrial wage 
nz = the output foregone by a marginal increase in industr'al employment, 

valued at shadow prices 
nj = the proportion of workers drawn from sector j, when one extra indus- 

trial job is created 
ra = the number of adult equivalent consumption units per household. We 
+ are also assuming that all n, = n, in (19) 
c = defined as cln, that is the "per capita" consumption at shadow prices of 
+ worker households in the industrial sector 
a = defined as uj/n, that is the "per capita" consumption at shadow prices 

of worker households in "sector" j 

This leaves 

b = the base level of income at which marginal changes in con~umption are 
socially valued at par in terms of the numeraire (savings) 

e = the elasticity of social marginal utility of consumption 
T = the date at which consumption and savings are expected to be of equal 

social value 

We can choose the values of any two of these latter variables and that will determine 
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the value of the third from (19). Once the values of b and e are thus determined 
within this consistent framework, then the distributional weights, the ARI, and 
the ratio of the shadow to the market wage (k)  can be determined from equations 
(2), (14), and (15) respectively. This is the procedure we shall follow in Part 11. 

It should be noted that for our purposes "unemployment" will also be consi- 
dered to be a sector, and the nj terms will include the effects of rural-urban mig- 
ration (see Harris-Todaro [1970], Lal [1973a]). We turn to the estimates in the nexf 
part. 

11. Estimates 

,2.1 The Proportion of Workers Withdrawn from Sectors (nj) 

For purposes of estimation we have divided up the Indian economy into five 
"employment" sectors, namely, organized urban (industrial), unorganized urban, 
unemployed urban, agricultural rural, and unemployed rural. We need to estimate 

Sector II 
wages 

and 
Supply 
Price 

W' 
- - 

W 

Sector I 
wager 

EII E EI 
Labour Force and Employment 

Fig. 1 
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the proportion of workers withdrawn from these sectors (on average) as a result 
of a marginal increase in industrial employment at the all-India level. 

We use a model due to Scott (see Scott et al. [1976]), depicted by Fig. 1 to deter- 
mine these proportions. We consider labour allocation between any two sectors 
I and 11, but the argument holds, mutatis mutandis, for many sectors. For simpli- 
city, initially we ignore the possibility of unemployment in the two sectors, and 
also assume that the wage rate is the same in both the sectors. Then if D,Dj is the 
demand curve for labour in sector j=I, Il, and SI, is the supply curve of labour 
from sector 11 to sector I,5 the initial labour allocation between the two sectors will 
be E b  in sector j=1, 11, at the wage rate W, and with a given total labour force 
of LIZ.,, in the two sectors. Now suppose the demand for labour rises in sector 
I by E,E,,. This will raise the wage rates in both the sectors. In the new equilibrium, 
the sector I wage will have risen by WW"; at this wage given S,, supply curve of 
labour, EE,, workers will move from sector II to sector I, and the wage in sector 
11 will only rise by W W .  (There will now be a wage differential between the two 
sectors.) Of the increase of EIEr, in sector Iemployment, EEI will come from within 
ithe sector and EEII from sector II. Hence, x1 = EEI/EIEII and nII = EEII/EIEI,. 

If the elasticity of the supply curve of labour from sector II is e,,, and of the 
demand curve of labour in sector I is e,,, then the slopes of the two curves S,, 
and D, (assuming they are straight lines) will be given by 

where NI and NII are the labour forces in the two sectors I and I I .  Clearly then, 
it follows that 

Of our five "employment" sectors, three are urban and two rural. We thus 
first need the proportions of workers drawn from the rural and urban sectors when 
one extra industrial job is created. From (20), we require estimates of the two elas- 

5. As drawn, we have implicitly assum~d that the effective supply price of sector I1 labour to 
sector I is greater than the wage rate (equ4 to the marginal product cf labour) in sector I. 
This is meant to take account of various imperfections in labour markets (like imperfections 
in information flows) as well as psychic disutilities and various real resource costs of moving 
from one szctor to the other. If we consider sector I to be rural and sector I1 to be urban, 
then the difference between the supply price and wage rate of rural labour will also depend 
upon theinstitutional features posited in the rural sector, like the relative proportion of 
landless and landed peasants, the extent of pure family labour operated family farms, etc. (see 
La1 [ 1976al). 
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ticities es,l and e,, (where 1I is the rural and I is the urban sector). No estimates 
of these are available. We have, therefore, estimated the proportio~ls n,,/n, directly 
from a simple rural-urban migration model of the Harris-Todaro type. 

In the simplest of these models, the flow of rural-urban migration resulting from 
a marginal increase in industrial employment depends upon the rural-urban wage 
differential and the probability of £inding an urban sector job which is given by the 
ratio of vacancies to the level of urban unemployment. Thus if M is the equili- 
brating number of rural-urban migrants (in the relevant time period), z is the supply 
price of rural labour, wf is the urban organized (industrial) wage, U, is the level 
of urban unemployment, and V the number of vacancies, then the equilibrium 
level of rural-urban migration in the Harris-Todaro model is given by the following 
general function : 

Expressing the numbers of migrants, unemployed (urban) and vacancies as a 
percentage of the urban labour force (NJ will yield a relationship between. the 
rural-urban migration rate rn- MIN,, urban unemployment rate p,, = U,,/N,, 
vacancies as a percentage of the urban labour force v=iV/Nu. In addition, it is 
plausible to assume that the rural-urban migration rate will also be directly related 
to the rural uaemployment rate p,. Thus our final formulation of the migration 
function is 

m = 4 (z, wf,  P,,, P,, v) (21) 
with 6tn 6z  < 0 ; Srn 6wf > 0 ; 6 m / 6 ~  < 0 ; 6 n 2 / 6 ~  > 0 ; 6nzi6v > 0. 

We have used (21) to estimate a cross-section regression in which 1971 Census 
Statewise migration data on the percentage of male rural-urban migrants (life time) 
as a percentage of the male urban population6 are regressed against (i) the State- 
wise estimated average supply price of rural male labour of the weaker sections of 
the rpral population who expressed a willingness to move outside the village in the 
NSS 25th round (1970-71);' (ii) the Statewise average industrial earnings of workers 
earning less than Rs.400 per m ~ n t h ; ~  (iii) the Statewise male urban and rural 
unemployment rates from the 1971 Census; and (iv) the Statewise percentage of 

6. This is a rather crude measure of the rural-urban migration flows we need. See La1 [1974d]. 
7. See La1 [1976a]. The averages were derived by weighting the expected wage for full-time 

work outside the village, by the numbers who would be willing to move given in the NSS 
report. 

8. The 1971 wage data from the Aiinual Survey of Industries were not available by State, and 
hence we had to use data based on the Payment of Wages Act. 
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vacancies in the manufacturing sector to the urban labour force.Table I sum- 
marizes the data for these various variables. 

THE DETERMINANTS OF RURAL-URBAN MIGRATION 

State 

Andhra Pradesh 
Assam 
Bihar 
Gujarat 
Kerala 
Madhya Pradesh 
Maharashtra 
Mysore 
Orissa 
Punjab 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 

Notes : 

m = Male rural-urban migrants as percentag.: of male urban population from 1971 Census. 
Z = Supply price of rural labour (derived as the average 'of the supply prices of small farmer 

and landless labour households, from NSS 25th Round data). 
Wf = Average earnings of industrial workers earnings less than Rs.4OO/month. 
Ur = Rural male unemployed as % of male rural labour force. 
V ,  = Urban male unemployed as % of male urban labour force. 

v = % of vacancies in manufacturing sector to urban labour force. 

Source: Columns (I), (4), (5), from Census of India (1971); 
(2), (6), from Indian Labour Statisticss; 
(3), derived from NSS 25th Round (1970-71) - Tables on Employmettt and 

Unemployment Situation in India, Provisional Tables (CSO, July 1972). 

We tried both linear and loglinear forms, but as the loglinear form gave the 
better fit, the results from this alone are reported. The estimated equation is 

9. The last date for which these data by States are available is 1965, and we have taken this 
to be also applicable for 1970-71. 
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logm = -7.52-0.33 logz+1.73 log wf"*+0.41 log p,*-0.64 log p,* 
(0.58) (0.68) (0.2 1) (0.3 1 )  

+O. 19 log I,* 

(0.09) 
R" = 0.26; F = 1.Q4 

(Figures in brackets are standard errors; 'psignificant at the 18% level; 
"*significant at the 5% level) 

Though the F value of this regression is not significant and the value of A2 is low, 
making the explanatory power of the equation fairly weak, nevertheless the signs 
of a11 the independent variables are as expected, and the coefficients of wf, p,, p,, 
and 1, are significant. 

For our purposes it is the numerical value of the coefficient of v which is of 
significance. This gives the elasticity of the rural-urban migration rate with respect 
to the increase in industrial employment as a proportion of the urban labour force, 
It suggests that every increase in an industrial sector job draws in only approxi- 
mately 0.19 of a rural worker. This in turn implies that the proportion of workers 
drawn from the rural and urban sectors (n,/n,) is 0.19!8.81 = 0.235. From 
the 1971 Census, the percentage of male agricultural workers to total male workers 
in India was 65.7 %,lo that is Nr/Nu = 65.7134.3 = 1.92. Substituting these values 
of n,/nU and Nr/Nu into (20) yields the value of the ratio of the elasticities of 
rural supply and urban demand for labour (esr/ed,) of 0.23511.92 =O.  12. This 
implies that the all-India "effective" rural supply of labour elasticity (to the urban 
sector) was 12% of the urban labour demand elasticity. This does not seem roo 
implausible. 

We, therefore, will use the above estimates which suggest that for every 100 
industrial jobs created, 19 "workers" are drawn from the rural sector and 81 from 
within the urban sector. We next need to estimate the proportions in which these 
workers are drawn from the subsectors within the rural and urban sectors. Using 
the same argument as before, from (20) this will depend upon the ratios of the 
labour force in the various intra-urban and intra-rural sectors and on the relevant 
elasticities of labour demand and supply. We have no estimates for these intra- 
sectoral elasticities, and no basis for determining them. Following Scott (Scott 
et al. [1976]), we assume that they are of equal size and close to unity. Then from 
(20) it follows that the intra-sectoral proportions of the sources of labour will 
be the same as the proportions of the labour force in the different intra-sectoral 
sectors, it being remembered that one of these intra-sectoral sub-sectors in both 
rural and urban sectors is the "unemployment" sub-sector. We have used the 1971 
Census data to determine the proportion of the rural and urban labour force in 
each of these sub-sectors. The resulting proportions of workers drawn from our 

10. See J. Krishnamurty [19731, Table 5. 



five sub-sectors when one extra industrial job is created is summarized in row 1 
of Table 11. 

TABLE I1 

ESTIMATES OF VARIOUS LABOUR MARKET PARAMETERS 

Organized Unorga- Urban Rural Rural 
Urban nized Unemploy- Unemploy Agricul- 
(Industrial) Urban ment ment ture 

I. Percentage of Workers Drawn from 
sector (j) when one extra industrial 
job created (Hi) 0.190 0.585 0.935 0.002 0,188 

2. Average Annual Household 'Out- 
put' (1970-71) Rs. (Wi) 2614 1307 0.000 0.000 1441 

3. Accounting Ratios for Output (A , )  0.61 0.75 - - 0.92 

4. Value of Output Foregone from 
withdrawal of one worker from 
sector j, at shadow prices (nlj) 
(= Widi) 1594.54 980.25 - - 1325.72 

5. Savings Ratios 0.10 0.00 0.00 0.00 0.00 
6. Average Household Consumption 

(Rs.) 2353 1307 650 720 1441 
7. Consumption Conversion Factors 

(ci) 0.86 0.86 0.86 0.82 0.82 
8. Increase in average household con- 

sumption at shadow prices when one 0.00 900 2023.58 2023.58 842 
worker from sectior j moves to c= a i  o j  a i  oi 
industrial sector (c-aj) (2023.58) (1 124.02) (0) (0) (1181.62) 

9. Rural-Urban Price Differential 
(Rural Price Index = 100) 115 115 115 I00 100 

10. Average Household Consumption at 
Urban Prices (Rs.) 2353 1307 650 828 1657 

11. Adult Equivalent Consumption 
units/household (n) 4 -0 4.0 4.0 4.0 4 .0  

12. Per Capita Consumption at Shadow 
Prices Taking Account of Rural- 
Urban Price Differentials 506 28 1 140 178 356 

13. (a) 2 nj  (C-aj) = 760 
i 

(b) C xj mj = 1126 
i 

n. be - 
i-e j .  
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2.2 The Social Cost of Output Foregone by Witlrdrawing Workers from 
Sectors (E7cjmi) 

I 

The output foregone at both market and shadow prices in the two unemployment 
sub-sectors (rural and urban) is obviously nought. This leaves the three sub-sectors, 
organized and unorganized urban, and agricultural for which we need to estimate 
the output foregone at market and shadow prices when one worker is withdrawn 
from these sectors (wj and mi). 

From the Indian Labour Statistics the average earnings of industrial workers 
earning less than Rs.400 per month, in 1970-71, were Rs.2614. It is not implausible 
to assume that this represented their marginal product, so that output at market 
prices would fall by an equivalent amount if one such industrial worker were 
withdrawn. Elsewhere (La1 [1975a]) we have estimated that the average accounting 
ratio ( A ; )  for converting the market value of industrial value added into social 
values is 0.61. Thus the social cost of the output foregone by withdrawing one 
industrial worker is 2614 x 0.61 = 1594.54 (see rows 2, 3, 4 of Table 11). 

From the NSS 25th round data on the incomes of the weaker sections in rural 
India, we have computed that the average all-India earnings of agricultural labour 
households in 1970-71 were Rs.1441.11 It is plausible to assume that agricultural 
wages in India are fairly competitive, and hence likely to represent the marginal 
value product of rural labour at market prices (see K. Bardhan [1973], La1 [1976]). 
Moreover, elsewhere we have argued that on the available evidence there is unlikely 
to be surplus labour in the strict sense to any appreciable extent in India (seeLal 
r1976a]).'2 Hence we will take the value of the average earnings of agricultural 
labour households to represent the loss of output at market prices, when a ruraI 
worker (with his household) transfers to the urban industrial sector. Elsewhere 
(La1 [1974a]) we have estimated that the all-India agricultural output conversion 
factor (A,)  is 0.92. Thus the value of the output foregone at shadow prices, when 
the rural worker is withdrawn is 1441 x 0.92 ---- 1325.72 (see rows 2,3, 4 of TabIe 
IQ. 

This leaves the unorganized urban sector. The only data on earnings of un- 
skilled workers in this sector are from rather outdated NSS surveys,13 and for 

11. SeeNSS [19721. 
12. Moreover, even if the maximal estimates of surplus labour [Lal 1976al are assumed to be 

valid, given the limited extent to which rural labour is drawn upon to meet increases in 
industrial emplcyment, the effects on the value of the S W R  are marginal. 

13. The relevant reports are: (1) NSS Report No. 94 (14th Round): Tables Witlz Notes on Small- 
Scale Manujacturing - Rural and Urban, (with data for 1958-59); (2) NSS Report No. 105 
(15th Round): Tables with Notes on Household Notl-Mechanized Transport and Utilization 
of Working Animals (with data for 1959-60); and (3) NSS Report No. 159 (18th Round): 
Tables with Notes otr Professionals arid Liberal Arts (with data for 1963-64). 
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different years. These show that the annual net earnings per small-scale manu- 
facturing urban household in 1958-59 were Rs.647.40; the annual earnings per 
worker in laundry services, domestic services and barber and beauty shops in 
1963-64 were Rs.687. Assuming that real earnings per household in non-mechanized 
transport and small-scale manufacturing remained constant between 1958-5911959- 
60 and 1963-64 the comparable annual household earnings in all three types of 
occupation in 1963-64 (using the Industrial Consumers Price Index to make the 
necessary adjustments), would be 

Urban small-scale manufacturing Rs.751 
Urban non-mechanized transport Rs. 542 
Laundry, domestic services, barber and beauty shop workers Rs.687 

By contrast, from the Indian Labour Statistics the average annual earnings 
of industrial workers (earning less than Rs.200 per month) were Rs.1,479. This 
suggests that unorganized sector earnings of unskilled workers are approximately 
half those received by the relatively unskilled workers in manufacturing industry. 
For 1970-71, this would imply that unorganized sector annual household earn- 
ings would be half of those of industrial workers, viz. Rs.1,307. We will take this 
figure as representing the value of the output foregone at market prices when an 
unorganized sector worker moves to the industrial sector. To obtain the cost 
at 3hadow prices, we need an accounting ratio for unorganized sector output. 
We do not have any such ratio. However, the output of the unorganized sector 
is likely to consist largely of services, and hence the market prices of the outputs 
are likely to be close to their social prices, as there are not likely to be as many 
distortions in the form of taxes, subsidies, and controls on the inputs and out- 
puts of this sector as compared with the organized manufacturing sector. Thus, 
an accounting ratio of 0.75 for unorganized sector output may not be implausible. 
Using this, yields an estimated social of output foregone with a transfer of an 
unorganized sector worker of 1307 x 0.75 = 980.25 (see rows 2, 3,4 of Table 11). 

As we already have the proportions of an industrial "worker" which are dra r n 
from ou - five sectors (row 1, Table II), we can o'.tain the social cost of theout- 
put foregone by creating one extra industrial job as Z7cjmnj = 1126 (see rows 1, 
4 of Table II). 

2 .3  Increase in Consumpfion at Shadow Prices when Workers move to the Indus- 
trial Sector (Z7cj(c - oj)) 

i 

We require estimates of the average household consumption level in each of 
the sub-sectors from which workers are drawn into the industrial sector, for the 
three sub-sectors, urban organized and unorganized and rural agricultural, where 
the "wage" is likely to reflect the output foregone by withdrawing a v orker from 
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the sub-sector. For the remaining two sub-sectors, urban and rural unemploy- 
ment, as output elsewhere will not fall when workers are drawn from the sub- 
sector, total consumption will rise by the wage paid to the rural or urban unem- 
ployed worker in his new industrial job. 

We already have the data on the average annual household income ("output") 
of the three sub-sectors (row 2, Table II) at market prices. To estimate the 
average annual household consumption levels, we need some estimates of saving 
rates. For industrial workers about 10% of earnings are saved in the form of 
provident funds, etc. (see La1 [1972]). For the other sectors, lacking any data 
we assume (though not implausibly) that the savings rate for unskilled labour in 
these sectors is close to zero. The resulting annual consumption levels at market 
prices have to be converted into their shadow price equivalents by using the 
relevant consumption conversion factors (19). We have estimated these else- 
where (La1 [1974b]) as 0.86 and 0.82 for urban and rural sector workers respectively 
(these are given as row 7 in Table II). Using these yields the average consumption 
levels of workers' households in the various sectors at shadow prices. The 
resulting increase in consumption at shadow prices, when one worker is withdrawn 
from each of the sub-sectors and employed at the industrial wage is then derived 
in row 8 of Table 11. Weighting these figures by the proportion of workers drawn 
from each sub-sector when one industrial job is created in row 1 of Table I1 
yields, the total change in consumption at shadow prices when one extra industrial 
job is created [Znj (c-aj)] of 760. 

I 

2.4 The Increase in Per Capta Consumption wlzen Workers are drawn from the 
Sub-sectors (c* - aj*) 

These estimates are required to derive the social value of the increase inconsump- 
tion that occurs with a marginal increase in industrial employment. We already 
have some estimates of the average household consumption at market prices for 
all the sub-sectors except the urban and rural unemployed. Lacking any direct 
information on these, we have assumed that they are half the level of the house- 
hold consumption levels in the urban unorganized and rural agricultural sub- 
sectors for urban and rural unemployed households respectively.14 (These are 
the figures given in row 6 of Table 11.) 

We next need some estimate of average household size of the workers in the 
different sectors. From the NSS 18th round the average household size in urban 
India was 4.65 and in rural India 5.17. We will, therefore, take the average 
household size in all the sectors as five. Furthermore, the Perspective Planning 
Division of the Planning Commission has estimated that an average household 

14. Given the small "size"of these "sectors" as suppliers of industrial labour (row 1, Table 11): 
clearly our final results will not be too ssnsitive to this assumption. 
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corresponds to approximately four male adult equivalent consuming units per 
worker household.15 

Next, we need to take account of rural-urban price differentialsin assessing 
the real consumption increase of rural workers (those in the rural agricultural and 
unemployed sub-sectors) who are drawn into the industrial sector. Urban prices 
are about 15% higher than rural prices for the expenditure classes into which 
rural workers fall (Bhattacharya and Chatterjee 11969, 19711). Using this figure 
yields the average household income of the various sub-groups at urban prices in 
row 1b of Table 11. 

The conversion of these consumption levels into per male adult equivalent 
units at social prices is straightforward. The market values at urban prices of 
household consumption are divided by the average household "size" of 4, and 
multiplied by the urban consumption conversion factor of 0.86, to derive the "per 
capita" consumption at shadow prices (taking account of rural-urban price 
differentials given) in row 12 of Table 11. 

2.5 Social Value added, and Its Components (r, w )  of a Marginal Industrial 
Project 

Using AS1 data for various years between 1958 and 1968, we have computed 
the social value added by Rs.100 of industrial investment on average in India 
((see Lal [1975a]). This declines steadily from Rs.36 per Rs.100 of investment in 
1958 to Rs.22.6 per Rs.100 of investment in 1968. As this last year was in the 
middle of an industrial recession in India, and hence likely to represent an under- 
estimate of the long-run marginal social return to industrial investment in India, 
we will take the computed value of Rs.26 of social value added per Rs.100 of 
investment for 1964 (a "normal" industrial year) as representing the expected 
long-run marginal social return from industrial investment. In the same year 
the computed portion of this social value added which is saved and reinvested 
is Rs.1.4 per Rs.100 of investment, and the remainder Rs.24.6 is the payment to 
labour per Rs.100 of investment. This means that in (19) the values we will 
take for the marginal social product of investment are 

2.6 The Consumption Rate of Interest (io) 

From (18) we need estimates of the "pw capita" consumption valued at shadow 
prices (and taking account of rural-urban price differentials for inter-sectoral 

15. See Perspective Planning Division [1974]. 
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comparability) at the base date for the "rural" and "urban" sectors. 
In the five-sector labour market model outlined above, with intra-temporal 

distribution as an argument in the social valuation function, the consumption 
rate of interest (CRI) for the economy as a whole, is not unambiguously defined. 
We will, therefore, use a more aggregative framework in deriving the CRI. As, 
by definition the CRIis the rate of change over time in the social value of employ- 
ment generated consumption [see equation (5)], we will derive it in terms of the 
rate of change of the social value from using a unit of consumption to transfer 
people from the agricultural (rural) sector to the unskilled industrial (organized 
urban) sector. The relevant values of and in equation 18 are then given by 
the per capita consumption at shadow prices in row 12 of Table I1 for these two 
sectors, namely, 

c = 506 and a = 356. 

We moreover need estimates of the proportions of the "urban" (n,) and "rural" 
(n,) populations, which from the 1971 Census are approximately 

12, = 0 .2  and n, = 0.8, 

and of the expected rate of growth of population. The "best" estimate of the 
likely rate of growth of population over the medium term is about 2% per 
annum,16 and we take this as our value for g, in equation (18). 

This leaves the expected rate of growth of per capita consumption in our two 
stylized sectors. For unskilled industrial workers we assume that their consump- 
tion levels will rise in line with those projected for the urban sector as a whole 
whilst those for those in agriculture will be in line with projections for the rural 
sector. Table 111 summarizes the past rates of growth of rural and urban per 
capita consumption, and the various rates projected in the Draft Fifth Five Year 
Plan. From this table it appears that all the Plan projections are much higher than 
the realized growth rates of per capita consumption between 1960-61 and 1973-74. 
We will, therefore, estimate the CRI for 3 alternative consumption growth rate as- 
sumptions, namely, that (i) future growth will be at past rates, (ii) it will be at 
the lowest of the planners' projections, that for the period 1973-74 to 1978-79, and 
(iii) on the planners' projected growth rate for the medium term (for the period 
1973-74 to 1985-86). 

The resulting estimates of the CRI, on these alternative consumption growth 
rate assumptio~s, and for alternative values of the elasticity of social marginal 
utility of consumption (e), are given in Table IV. 

16. See Ambannavar [l975]. ' 



TABLE I11 
RATES OF GROWTH OF PER CAPITA ANNUAL CONSUMPTION, RURAL AND 

URBAN (AT CONSTANT PRICES) 

% compound per annum 

Rural Urban All-India 

(A) Realized 
1960-61 to  1973-74 

(B) Planned Projeztions 
(1) 1973-74 to 1985-86 
(2) 1973-74 to 1978-79 
(3) 1978-79 to 1985-86 

- 

Notes : 

(1) For the All-India growth rates, we use first the data in Dandekar and Rath (Table 2.4, 
p. 23) for annual per capita private consumer expenditure at 1960-61 prices in 
1960-61 - Rs.276.3; 
1967-68 - Rs.287 0 ; 
which using the All-India consumer price index numbers rise of̂  92% in 1971-72 over 
1960-61, yields the All-India per capita consumption levels at 1971-72 prices for 
1960-61 - Rs.530.49; 
1967-68 - Rs.551.04. 
For 1973-74, 1978-79 and 1985-86, we use the data given in Table 7, page 7 of Vol. I of 
the Draft Fifth Five Year Plan, to work out per capita consumption (All-India) at 1971-72 
prices as follows: 

Total Private Mid-Year 
Consumption Population 
(Rs. millions) (millions) 

383,340 577 
490,910 633 
638,150 682 
711,530 702 

Per Capita 
Consumption 
(Rs.) 

664.36 
775.52 
935.70 

1,013.57 

The growth rates in column Cq) are then readily derived. 
(2) For the rural and urban per capita growth rates, we obtained the 1960-61 levelsfrom 

Dandekar and Rath (Tables 2.5 and 2.6, ~ p .  25 and 29), which were at 1960-61 prices. 
Adjusting these by the 92% rise in the general consumer price index yields the values of 
per capita annual consumption in rural and urban areas given below: 

For 1973-74 and 1978-79, we used the data given in the Draft Fifth Plan's Technical 
..Note (Tables 7.1 and 7.2, pp. 20 and 21) for the preferred variant of the annual per capita 
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VALUES OF CRl (i) 

(B) g, = 2.4 %; go = 2.9 % 
g, = g o  = g  =3.1% 

(n,lc-9 + n,la-9 
Note: (1 +i) = 

[(n,lc-'(l +g,)' + (n,la-c(l +go)'!] (1 +gn) 

2 = 506; a = 356; nc = .2; no = .8; g,, = 0.02. 

consumption in rural and urban areas at constant 1971-72 prices. 
For 1985-86, though we have the All-India annual per capita consumption figure frorn the 
Draft Fifth Plan document, no breakdown into rural-urban consumption levels is given. 
However, the Draft Fifth Plan's Technical Note (p. 5) states that "the total private con. 
sumption levels for the rural and urban areas have been obtained through applying an 
assigned ratio of per capita consumption in the urban area to  that in the rural area". 
The ratios adopted were : 

No ratio is given for 1985-86. Wehave assumed that this will be 1.2. Then if in 1985-86 
rural per capita consumption is C, and if urban per capita consumption is kc,, and if the 
urban population is u million and rural population is (702--u) million, then [B,(702 - u) 
-t- kc,,] 702 = 1013.57. As u from the Draft Fifth Plan (Table on p. 2) is expected to be 
168.8 million, and k, by assunlption, is 1.2, so that we have B, = 967.06, and Cu 
= 1160.47. 
The resulting estimates of annual per capita consumption levels in rural and urban areas 
frorn which the growth rates in colums g, and go above are derived are 

Rural Urban (Annual Per Capita Consumption Level 
1960-61 496,89 684.28 (Rs.) at Constant 1971-72 Prices) 
1973-74 591.24 744.96 
1978-79 679 - 08 840.72 
1985-86 967.06 1160.47 
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2 .7  The Value of the Accounting Rate of Interest ( p ) ,  Ratio of  Shadow to Market 
Wage Rate (k ) ,  and the Base Consumption Level (b) for Diferent Values of 
e ,  T and galgc 

We now have all the necessary components for determining p ,  k, s,  and b, 
given alternative values of P ,  T ,  and ga/gc (which determine the CRI) .  The 
resulting estimatesfor the various CRI values in Table IV, and for e = 2, 3, and 
T = 30, 50, and 100, derived from equations (19), (15), (14), and (12) are summa- 
rized in Table V. 

From Table V, it appears that the accounting rate of interest p is relatively 
insensitive to the alternative assumptions about e,  T, and g,/g,. It varies from 
8.29% to 13.21 %. Similarly, the ratio of shadow to market wages of unskilled 
industrial labour k varies between 0.52 and 0.72, and is relatively insensitive to 
the alternative values of the abovevariables. However, the value of s (the premium 
on savings relative to consumption) varies widely from 1.44 to 46.19, as does the 
value of b (the base consumption level at which current consumption accruals are 
valued socially at par) from Rs.56.91 to Rs.326.77. How do we choose the 
appropriate values for India from this range? 

It may be argued that, given the best estimate of the growth rate of consumption, 
the values of all the other national parameters should be derived by setting the 
base consumption level b equal to the national poverty line. For India, the Draft 
Fifth Five Year Plan 0701. 1 ,  p. 6) provides an estimate of Rs.40.6 per capita 
per month at 1972-73 market prices as the national poverty line. As all our 
consumption estimates are at 1970-71 prices; this poverty level would correspond 
to a per capita consumption level of Rs.432 per annum at 1970-71 prices (using 
the all-India working class consumer price index values of 186 in 1970-71 and 
207 in 1972-73 to convert 1972-73 into 1970-71 values). Next, we need to con- 
vert this value at market prices into its shadow price equivalent, to make it compar- 
able with our estimates of b which are at shadow prices. As the poverty level 
was 'presumably derived on the basis of nutritional requirements, and costed at 
average all-India prices, the appropriate consumption conversion factor would 
appear to be our rural ratio of 0.82, as the rural consumption weights and prices 
would tend to dominate any all-India average estimates of the national poverty 
line. Using this ratio of 0.82 yields the shadow price value of the poverty line 
in 1970-71 as Rs.354.24 S 354, per capita per annum. 

From Table 11, row 12, it can be seen that this value is fairly close to our esti- 
mated per capita consumption level at shadow prices of agricultural labour house- 
holds. If we fix the value of b at this poverty level, and solve for alternative values 
of T for e = 2, 3, in equation (19), we find that the value of T ranges from 1 to 5 
years on the alternative per capita consumption growth rate assumptions. It 
is clearly implausible to suggest that consumption and savings are likely to be 
equally valuable in India within 1-5 years. But this must be the implication if 



TABLE V 

VALUES OF i, b, S, k, p, ON ALTERNATIVE ASSUMPTIONS ABOUT e, T, and gc/gal 

30 years 50 years 100 years 
- 

e R, i ba S3 k4 p5 b S k P b S k P 

Notes : 
l i  = 

b = 
S = 
k = 

P = 
e = 

T =  
.PC = 

g, = 

consumption rate of~interest . 
base consumption level at which consumption accruals are socially equally valuable at par. 
premium on savings. 
ratio of shadow to market industrial wage rate. 
accounting rate of interest. 
elasticity of social marginal utility of consumption. 
the date at which savings and consumption are socially equally valuable. 
growth rate of rural per capita consumption. 
growth rate of urban per capita consumption. 



The value of b has been derived from equation (19), for alternative values of ye, T and g,/g,, with the fol lo~ing values of the other 
variables 
xxj(c-aj) = 760 (see Table 11) 

cxnj(c*l-'aj*l-e) = .00508P (when e=2) and 00001515 (when r=3) (see Table 11) 
1 -P  

x x j m j  - 1126 (see Table 11) 
r = 0.014 (see Scction 2.5) 
MI = 0.246 (see Section 2.5) 

Wf = 2614 
The values of i for different g,/g, and values of e are from Table IV. 

a The value of s is derived from equation (12) 
( n , ( ~ - a , ) ) l n . b ~ ~ x , ( c * ~ - ~ - a ~ * ~ - ~ )  

= 149606/ba (when e=2) 
and = 50165017/ba (when e=3) 

The value of k is derived from equation (15): 
n be + iK 

k = (xm+x,,(c-aj)- -xy(rl-e-aj*l-e))/wj 
1 -e 

= (1886-.00508b2)/2614 (when e=2) 
and = (1886-.00001515b3)/2614 (when e=3) 

The value of p is derived from equation (14) : 

p =  r+(l-k)w = ( 0 . 2 6 0 . 2 4 6 k )  
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we wish to value consumption accruaIs at the proverty line socially at par, because 
a large part of the population will fall below this base level of consumption, and 
it would make sense to increase consumption uptill this level if the current premium 
on savings was small and expected to disappear in the very near future. If this 
appears implausible, we will have to grasp the nettle of making an independent 
estimate of e and T, and thereby determining the level of b, which will obviously 
be less than the poverty level, the further away is T, as can be seen from Table V. 
These judgements about the value of e and T are discussed in the next section. 

111. Judgements 

3 .  1 Estirnatitzg (e) 

The elasticity of social marginal utility, e, is essentially a normative parameter. 
What would be a reasonakle value of e for India? 

Various attempts have been made to estimate e empirically. There is the 
method due to  Frisch and Fisher, recently revived by Fellner [1967], by which if 
total private utility is composed of two separable additive terms, food and non- 
food utilities, then e - e,/ep, where e, is the income elasticity and e, the price 
elasticity of the demand for food (after eliminating the income effect). In an 
ealier study, using the relevant elasticities derivable from NSS data, I had esti- 
mated the value of e for India of 2.3. Fellner9s estimates for the USA fell bet- 
ween 1 and 2.5. Brown and Deaton [I9721 have surveyed the large number of 
studies based on linear expenditure demand systems which have estimated e for 
a number of countries. They conclude that an average value of e = 2 is consistent 
both with most such studies and \li ith the results from fitting other models. They, 
however, note that there are considerable variations (some very large) in the 
estimates. 

Attempts have also been made to derive cardinal utility functions using the 
von Neumann-Morgenstern framework to analyse individual attitudes towards 
risk. Some of these studies have yielded values of e of about 16, involving a high 
degree of risk aversion. This "uncertainty approach", as Stern [I9771 emphasizes, 
"does not seem to be a hopeful route" towards estimating e. 

The final method of estimating e empirically is to  deduce its implicit value from 
government behaviour. Atteinpts have been made to derive the value of e from 
inarginal tax schedules. Mera [I9691 found that for the USA this yielded a value 
of e = 1.5, whilst for the U.K. Stern derived a value of e = 1.97 from its marginal 
tax schedule. There are, however, obvious probleins in assigning any "optimality" 
properties to derivations based on government behaviour. For government 
action is likely to be based on a whole host of considerations, and it would be 
implausible to  assume the "rationality" of government's posited by these taxation 
models. 



Thus, it seems that of the empirical estirn,ates, those based on complete demand 
systems, which on average yield values of e of about 2, seem the "best". How- 
ever, these are likely to be approximations to the elasticity of private marginal 
utility of income. Can we also assume that this will be the elasticity of social 
marginal utility of income? We can if we accept the full-blooded utilitarian 
additively separable cardinal social welfare function. However, as Sen [I9731 
has emphasized, such a utilitarian welfare function is not egalitarian. He argues 
that "the trouble with this approach is that maximizing the sum of individual 
utilities of supremely unconcerned with tile inter-personal distribution of that 
sum". Stern (1977) has shown that 

where the value of the social marginal utility of income (- e) is given by E ,  

the private elasticity of marginal utility, plus a term which depends directly upon 
r ] ,  the "index of egalitarianism". Unlike utilitarianism, which assumes r]  = 0, 
being concerned with equality, we will want to take r]  > 0. 

Thus, accepting the estimates from consumer studies of a value of E = 2, and 
then adding on something for q ,  say r]  = 1, we get a value of e = 3 [from (22)l. This 
is the value we recommend should be taken for e for India. 

3 .2  Estimating T 

Little and Mirrlees have suggested that T (the date by when savings and con- 
sumption are equally valuable) should be estimated as the date by when the 
proportion of the labour force employed in urban industry is fairly constant. For 
then additional industrial investment will not result in extra employment per se, 
but rather to increases in the capital per worker. In such a situation the value 
of S (the premium on savings) can be expected to be unity as we would not then 
want to give any extra weight t c  the creation of industrial employment and hence 
to the future "consumption" that entails. Little and Mirrlees also suggest that 
this estimate of T may be obtained in practice by making projections of the labour 
force and determining the data by which the proportion of the labour force in 
manufacturing is expected to be the same as in currently more developed coun- 
tries. 

We do not have projections for India for the likely proportionate changes in 
the labour force in manufacturing. However, J.P. Ambannavar [I9751 has 
recently projected the urban and rural labour force for India till 2011. His esti- 
mates are given in Table VI, whilst Table VII gives the percentage of the labour 
force in mining, manufacturing, construction, and electricity in a number of 
developed countries. From Table VI it appears that by 201 1 (that is in about 
50 years) the urban labour force will be about 29% of the total labour force in 
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GROWTH OF LABOUR FORCE 1N RURAL AND URBAN AREAS AND URBAN 
LABOUR FORCE AS PROPORTlON OF TOTAL LABOUR FORCE, lNDIA 1971-2011 

Year Persons Labour Force in Thousands 'Urban' 
Rural Persons Urban proportion - 
M F M of Labour 

Force 

Source: Table 3.9, p. 87, Ambannavar, op. cit.  

TABLE VII 

PERCENTAGE OF ECONOMICALLY ACTIVE POPULATION IN MINING, 
MANUFACTURING, CONSTRUCTION AND ELECTRICITY (1961 or nearest) 

-- 

Country 

Canada 
USA 
Japan 
France 
West Germany 
UK 
Yugoslavia 
Australia 
USSR 

Source: Table 11.2, p. 146-7, Pocket Book of Labour Statistics, 1973. 
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India. From the 1971 Census it appears that total workers (rural and urban) 
in mining, manufacturing, and construction were about 13.6 % of the total labour 
force in 1971, a figure which is close to the proportion of urban workers in the 
total labour force in India in the same year. If, therefore, we assume that in the 
future too the proportion of the labsur force in "modern" sector activities is 
likely to be close to the proportion of the urban to total labour force, then 
Ambamavar's projections would suggest that by 201 1 we could also expect about 
29% of the Indian labour force to be in these "modern" sector activities. As 
this proportion would not be far below that in currently developed countries, 
we might feel justified in taking T to be about 50 years. 

Another way of estimating T would be to estimate the date by which the savings 
rate in the economy is likely to be at the level in currently developed countries, 
for whom it would be plausible to assume that savings and consumption are 
socially equally valuable. Table VIII gives data on savings rates for a number 
of developed countries. Clearly if India could achieve the Japanese 1969 rate of 
savings of 37%, it would be fair to say that savings and consumption were equally 
valuable. Table IX summarizes the Draft Fifth Five Year Plan's projections of 
savings rates from 1973-74 to 1985-86. Simple linear extrapolation yields the year 
2007 as the date by which the savings rate would be at the Japanese level. This 
again gives a value of T close to 50 years. 

On the basis of these (admittedly crude) arguments we will take our best esti- 
mate of T to be 50 years. 

TABLE VIII 

SAVING> RATES IN SOME DEVELOPED COUNTRIES 

Gross Domestic Savings 
As percentage of GNP 

Japan 
Canada 
Australia 
France 
Italy 
Sweden 
USA 
UK 

Source: India, Pocket Book of Economic Information, Table 16.6, p. 222. 
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3.3  Best Estimates of Distributional Weights and Inter-Temporal Parameters 

Given a value of e = 3 and T = 50, we are finally left with some judgement to be 
made on the likely future per capita growth rate of consumption. We would 
suggest taking the moderate projections in the Fifth Plan Draft for the 1973-78 
period as applicable to the whole perspective plan period. It being noted these 
figures are still substantially above the realized rates of growth of per capita 
consumption during 1960- 1973 (see Table 111). 

From Table V, our best estimates of the relevant parameters then are: 

p = accounting rate of interest = 10.75 ez 11 % 
k = ratio of social to market industrial wage = 0.62 z 0.6 
b = the base line consumption level at 1970-71 accounting prices at which 

consumption accruals are considered socially as valuable as the numeraire 
(savings expressed in foreign exchange) = 262.28 z 262 

s = premium on savings = 2.78 
i = consumption rate of interest = 6.7 = 7 % 

Using the above value of b, we can derive the composite marginal distributional 
weights for different income groups at 1973-74 market and social prices, by using 
valuation function (2). These are summarized in Table X. It should be noted 
that these distributional weights are valid for marginal changes in consumption, 
for discrete changes formula (1) will have to be used. 

Finally, it should be noted that we have only estimated an all-Ipdia unskilled 
industrial workers shadow to market wage ratio in this paper. Elsewere the 
same methodology for estimating SWR's has been used to derive SWR's for 
the rural and urban sectors by State. In actual project evaluation it is these more 
sector and State specific SWR's which will be required, and hence in Table XI 
we summarize these more disaggregated SWR estimates we have made in La1 
[1974c]. 
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PROJECTED RATES OF SAVINGS IN INDIA : 1973-74-1985-86 

Year Domestic Savings as Percentage of 
Gross National hoduct 

Source: Table 12, p. 12, Draft Fifth Five Year Plan, Part I.  

TABLE X 

MARGINAL DISTRIBUTIONAL WEIGHTS (w) 

w = (blc)' with e = 3. 
b = per capita annual consumption level at shadow prices. 
b = base line per capita consumption level at shadow prices = Rs. 262.28 at 1970-71 prices. 

Notes: 

1 .  b at market prices in 1970-71 = 262.2810.86 = Rs. 305.58 
in 1973-74 = 366.6210.86 = Rs. 426.30 

2 .  Values in brackets are for the various consumption levels at market prices. 
3 .  The 1973-74 values of c have been derived by applying the rise of 39.78 % in the working 

class consumer price index which rose from 186 in 1970-71 to 260 in December 1973. 
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SUMMARY OF RATIOS OF SHADOW TO MARKET WAGE RATES FOR RURAL AND 
INDUSTRIAL LABOUR - BY STATES 

State Urban- 
Industrial 

1. Andhra Pradesh 
2. Assam 
3. Bihar 
4. Gujarat 
5. Jammu and Kashmir 
6. Kerala 
7. Madhya Pradesh 
8. Maharashtra 
9. Mysore 

10. Orissa 
11. Punjab and Haryana 
12. Rajasthan 
13. Tamil Nadu 
14. Uttar Pradesh 
15. West Bengal 

Solrrce : Table (A) in La1 (1974~). 
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