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Chapter 0

INTRODUCTION

0.1 EVOLUTION OF BASIC NEEDS APPROACH

Problems of economic development have received a great
deal of atfentlnn in the last four decades. Thigs has led to
the evolution of g@everal development goals 1like growth,
redistriﬁutien, poverty alleviation and bagic needs gatigfac-
tion. Initially, Idevalopment gtrategies were geafed to
achieve maximum feasibla'growth rates. It was generally felt
that the benefits of growth would gpread widely to different
sectians of the population and iIn particular would percolate
to the lower Income groups. Judged by growth Iin national
income, the development efforts have been succesaful, though
to wvarying extent in different countries. But the percola-
1tion hypothesisg either did not work or worked slowly. Even
in the early yvears scepticlsm about percolation was expregsed
in s8gsome quartérs. International cumﬂafisan of time geries
and cross section data showed that inequallty tended to grow
- with . riging pgr' capita income upto a point in the rearly
stages of develepmeﬁt (Kuznets, 1955). This meant that the
Ppoor might have to tlghten thalg belt in the firgt phagse of

growth.

Despite decades of contlinued growth, poverty prevallsd
substantially in 'underdevaldped -counfries. It was then
thought that.a minimum desirables standard of llving should be
provided to all people &ﬁ a first priorvity. Develﬂpmﬁnt
economlsts thus turned their attention to an abasolute concept

of poverty. While poverty in the relative sensge ia - measured .



~ 'againat the level of living of a reference persgon or group,

poverty in the absolute approach referg to a le?el of living
g0 low that it preventsg the nofmal development of humaﬁ
physical well-being. For operational purpose, an absgsoluts
poverty  line (PL) ig deflined as the per capifta income level
that is just sufficient to enable a pergon to be fed a nutri-
tionally adequate diet. Persgsons whose income fall below the
PL are identified as poor. Improvement in Income of the poor
at least upto. the PL forms the poverty eradication objective

in a developmnent plan.

The basig needs apprqach to development ig a further
gvolution af poverty eradication policy. In a section of the
Literature fhelobjective of gatiasfaction of basic needg and
that of poverty alleviation are regarded as synonymous. Some
authorg, however, prefer to maintain a distinction between
the two objectlves.. [t hag been pointed out that‘a distlnc-
tive feature of the baslc needs approauh lJieg in itg emphasis
on fulfilling the needs of particular goods and gervices &t
some minimum levels. The focus in the basic needs 'aﬁproach
s shifted frﬂml proviglon of Income to that of speclfic

commoditiesg (Streeten, 1981, ch. 1).

Thig satudy anaiyseé gome of the.~iaﬂues related to
planning for basic needs in India. The problems investigated
hete e#sentlally arigse when a plan aims at ﬁrovision of &
bundle of consumer gooda'aé gome minimum levels. Iﬁ order to
appreciate the nature of the épeciflc aapects examined in the
present work, 1t will be ugeful fa briefiy digcugss the bagic

- needs strategles followed in varioug Five Year Plans in

India.



0.2 PROVISION OF BASIC NEEDS IN INDIAN PLANS

The congtitution of India enunciated certain Directive
Principles of State Policy which declared that the state
gshall direct its'pulimy towards securing, among other things.
"that the c¢itizensg, men and women equally, have the right to
an adequate meané of livellhood"”. Accordingly, provialon of
basic needs, in one form or other, has bean_ a prin¢1p31
Gﬁjective of the Five Year Plans in India right from their
lnceptiﬂn._ In the first phasge .coverlné the 1950's and.
1960'%, the objective was étated in a ganarallway a8 réising
the standard of living of pecple. The second phase gtarted
with the adoption of the Fifth Five Year Plan In 1974 and thé
BN objective wag gtated 1n more specific terms, Pﬂvérty
alleviation in the senge of provisgion of an explicitly quan-
tified absolute minimum level of living has been a prime
objective since than: Each Plan in the agecond phage hag
targeted for the upliftment of certain éectlon of people up
to the mlnimum level during the five-year plan period with
the ultimate objective of removing poverty altogether over a
longer time horlzon. The strategy formulated to achieve the

BN objective in Indlan plang has been ~summarised in the

phrage growth with redistribution”, though the policles In
thelflrst phage were mostly geared towards the general growth

procesg., In the second phaéﬁ the growth policies were accom-

panied by direct income enhancing policies uriﬂnted towards

~target groups.



Specification of BN Targets

In fhe firat phase, the BN ijectiveﬂ gpecified in the
plang by and large coincided with the general devaelopment
objectives of the economy, i.e., growth, redistribution and
eﬁplayment promotion. While the plang mentioned the need to
effectively tackle the problem of mass poverty and to make
provigion of 'adequate' or 'tolerable’ leﬁel of living,
gpecific targets were not gpelt out. There was no quantita-
tive gtatement of what exactly canstituted fhe "adequate’ or
"tolerable' living. Some relatlve_directlcnal movement was,
hﬁwever, 'implicit in the redigtribution objective in the
obvious sense that the poorer sectlionsg would receaive a largef
share of the overall incremental Income than the richer

sections.
Income-Consumption Provision

In 1962 +the Perspective Plan Division (PPD) of the
‘Planning Commieaion prepared a definitive document which
advﬁcated that development planning musf be concerned with
meeting the minimum needsg of the people 'hboth on humanitarian
grounds and as an essential condition for urderly prﬁgress'.
This document is congidered as thé first attémpt outgide the
Socialist economieg to work out the fmplidatlons of introduc~
Ing a target for the minimum level of living of the people
within the framework of a plan model. A warkihg group of the
flanning Commigsion had quantified the deslirable minimum
level of living as consumef expenditure of Ra. 20 per capita
per month at 1960-61 prices, which was suffic;ant to buy 'a
physical volume of commodities'. PPD (1962) ﬁét targets - to

cnsure this minimum standard of living for 80 per cent of the



.pﬂpulatlan over a 15-year period : 1960-75. Although the
paper waaiprepared during the Third Plan, such a quantitatlve

target was not adopted in the official plans for about anoth-

ar decade,

The Fifth Plan, which marked the beginning of the
gecond phase, explicitly stated poverty alleviation asgs a
prime objective. It defined a poverty line In terms of the
minimum level of living as quantified in PPD (1%642) and set
the target in terms of raising the per capita expenditure of

the 1aﬁest three deciles of the population up to the poverty

line.

The approach followed to egtimate PL in the Sixth Plan
and gubsequent ones wasg formulated in the Report of Task
Force on Projection cof Minimum Needs and Effective Consump-
tion Demand set up by the Planning Commigsion (PPD,1979).-The
Task Force ©considered the calorle requirement for varlous
age—~gex—activity groups ﬁf the population as recommended by
the Indian Councll of Medical Research and the proportionate
" share of theselgroupa in total population. It egstimated the
per capita per day calorie requirement of the Indian popula-
tion as 2400 and 2100 calories In rural and urban areas
regpectively. Uaing hougehold consumption survey data c¢ol-
lected by the National Samgle Subvey Organigation (NS50}, Lt
computed the per caplta calorie intake of householdﬁ taking
into account the congumption levels and tﬁelcalorie content
of the food items. The PL was then estimated as that level of
per capita total consumption expandituba (PCE) where- the

calorise infaka'equala the average calorie need. The egtimat-



ead level of PL turned out to be monthly PCE of Rg.49.0? and

Ra.b6h.64 for rural and urban areas feapectively at 1973-74

prices.

"The above Tagk Force's egtimates of PLa congtituted
the ‘'hage’ PLs for the Sixth Plan. These lines were updataed
te 1979-80 prices for thelr use in the plan because all
other calculations were at those prices. The updating was
carried out with the help of a suitable price index to ensure
thaf the PL uae& in the plan had equlﬁalent purchasing power
.as' that of the base PL under the agsumption of congtant
congsumption pattern. A similar procedure was followed in the
Seventh Plan. While the wholesale price index wag used for
updating the PL in ﬁhe Sixth Plan, the authors of the ngenth
Plan choge the consumption deflator .implicit in the National
Accounta Statigtices (NAS) of the Central Statlsticai' Organi-~

gation (C50).

The quantitative targets on Incidence of poverty gpeci-
fied in the Indian plans have varied over the vearsg. Since
the PLs used in the Sixth and Seventh Plang were on a com-
parable footing, it might be ugeful to make a comparison of
the targets in these two plang (gee, Table 0.1). The Sixth
Plan (1980-85) egtimated that about 48% of the population
lived below the PL in 1979-80, which formed the bage year of
the plan. It targeted to bring down the percentage of poor to
about 39% through the mechanism of growth assuming no change
in congumption diatributian'and to aé low ag 30% through both
the growth  and redistribution mechanisms by 1%84-85, the
terminal year of the plan. Even though the Sixth Plan

achicved its targeted GDP growth, the achlevement on the



poverty front was modegt. The lncidenﬁe of poverty actually
decl ined to only 37% by the year 1984-85, Although the target
of bringing down the percentage of poor to 30% could not bhe
attained during the Sixth Plan, the 'success achieved In
reducing poverty by about 11% over five years was significant
in relation to the previocus record. The Seventh Plan targeted
to reduce poverty to about 26% by the vyear 1989-90. This
included the effect of both growth and redistribution. The
poverty'red;ctiun target in the Seventh Plan was thus moder-
ate compared to the previougs plan target. The obgsrved per-

centage of poor in 1989-90 hasg provigioconally been egtinated

at around 29%.

" Table 0.1

Target on Percentage of Poor in Sixth and Seventh Plang

- e feight PN S T emE o speyeh dnley B S By el ol el T S Py kel gyl Tl el R gy pelyT Syl T T TG ey e s il s Hpy sl oy Sy el ek e s vEm wem el AR Sl A TR YRR PEE W gl e gl T, REE  EPE  waem

Observed Sixth Plan Obdgerved Seventh Plan

Level Target Level Target
1979-80  1984-85 1984-85  1989-90
| (a) (b)
Rural 50.70 40.47 30.00  39.90  z28.20
Urban 10.31 33.71 30.00 27.70 19.3G
All-India 18.44 38.93 30.00  36.90 25.80

_—_“__“_“#H-Il-_d——.—q.ll-—‘,-.-lﬂ#-____“-_—h-__‘“-—-_.—l-l-—hl_——uﬂ“m“—_‘_“_ﬁﬂﬂ—ﬂﬁ#—ﬂhﬂ

Note : (a) refers to target wlthout redistribution
(b) refers to target with redistribution.

A few obsgservationsg may be mads on estimates of povearty
made in theIIndian plang. Flrst, the adopted definition of PL
impliea that households with this level of PCE will, on an
average, spend on food an amount adequate enough to meet the
given calorie norm. It permits expenditures on other needs at

behavioral levels and asgumes that each Individual 18 the

beat judge In declding his or her non-calorle needs,



~ Secondly, the price index appropriate for the updating
procedure should ugse a weighting diagram based én the con-
$umption pattern of the people at or around the PL in rural
or urban areas. Minhas et.al. (1787) have attempted to con-
gstruct such price _lﬁdiGES and have found that the price
novements faced by the poor in rural and urban areas wete
different and that both were different from the deflators
uged 1in the plang, The choice of a suitable price index g
not easy and regearchers have obtained different time trends
in Incidence of poverty by uging different price indices
(gee, for example, Bardhan, 1973; Minhas et.al., 1987),. Thé
ideal alternative Ls, of coursge, to uge consumption survey
data for different years and egtlimate the PL afresh satigfyﬂ
ing the chosen calorle norm. This procedure, if feasible,
- would take into <consideration the changing relationship
between calorie congumption and PCE of households. But, non-
availability of congumption gurvey data on yearly basis does

not permlt guch freagh egtlmate of PL every year.

Thirdly, the use of ICMR recommended calorle norms used
in the plaﬂs has been questioned by Sukhatme and othersg on
the grounds that it is not the minimum requlremenf of Indl-
vidualg, but relates to the average among the healthy .and
active Individuals. Sukhatme’s arguments have. led to an
extensive debate and these issues are examined in detall in

chapter 3.

Fourthly, there are considerable differencesgs bhetwesn
the two geries of aggregate private consumption figures

available in 1Indla from two gsources - one .-through direct



hqusehald survaysa by the NS5S50 aﬁd another through commodity
flow method in NAS by the CS0O. Uhile estimating the inci-
dence of poverty the Planning Commisgion adjugts the NSSO
consumption distribution figures taking ag control the egti-
mate of aggregate congsunption expenditure given in NAS. The
ad justment is carried out gince the plan prﬂjﬂcti&na naed to
be based on a congistent accounting framework related to
production, income, consumption, lnvestment and trade transg-
actions. NS5O Qrovides only private consumption estimates and
their direct.use would give rise to inconsigtent and implau-
gible regults. For example, if we adupt N5S private cansﬁmp~
tion estimates and GDP estimates of C50, then the Implied
gavings rate would turn out to be 'above 25-30 per cent and
fast Increasing over time'. This can not be supported by

avallable gstatigtics on domegtic investment and forsign

savings (Gupta, 1989).

Concentrated attention being given to calorle needs,
the plang have mostly bypassed the problem of pfﬂvlalon of
ather nutrients at adequate levelsg. The Firgt Five Year Plan,
however, contained a c¢lear recognitlon of the prﬂblem: It

took into a¢count Investigations by expertsg into nutritional

requirements of Indlang and compared them with actual average
consumption or availabllity information obtalined from diet
surveys, It concluded Ifhat the average Indian diet wag
lapsided primarily becaugse of its extremely high cereal
cqntent. The diet lacked in adequate levels of 'protective
fooda 1leading to inadaquacy and very often to total lack of
prqtelns of good quality’. Anothar important feature Qas

inadequacy of minerals and most of the important vitamins in



varying degrees (see, Planning Ccmmission, 1951, P.498-500),
Noting these conclusions, the First Plan argued for higher

growth rates in non-cereal food sector.

Other Means

Provigion of adequate income to the poor permits
congumption of one sgset of gooda, hnamely those ftransacted
through the market. Another gset of basic needg duly recog-
niged in the Indian plang relates to provigion of ceaertain
gocial wgervices like health, education, sanitation and safe
drinking waterf In India these services are meant to bhe
supplied by the state free (or nearly free) of charge to tha
people. The;E' eggential itemyg belong to the category of
'meprit goods', which provides a rationale for their public
proviaion. Here again, the Fifth Plan lald down certain
minimum normg of gocial consumption for the priority areas,
which were jdentified as elementary education, rural heaith,
nutrition, drinking water, provigion of hougse sgiteg, glum
imprﬂvemenf, rural roadg, and rural electrification. The
incluslon of the lagt two areas in what wag known as 'Nation-
al Programme of Minimum Needs’ was becauge 0of the fact that
fhe priority package was selécted "taking into account not
only the broader consideration of agsuring a minimum in tarmé
of the overall quality of life, but also tﬁe role played by
various facilitiegs 1n supporting the,pracesa of sugtained
economic development” (Planning Commigsion, 1973, P.87), In
the Sixth Plan, the list of minlmum needs to 53  provided
through public services was extended to Include adult aduca¥

tion and the norms were algo changed to lmprove the coverage.



A point to note is that the norms for public services
have been fixed at the average level for the entire popula-
tion (i.e. one doctor for so many thousand population) and
not for any gpecific targetl group. The benaeflt in most of the
gervices accrues disproportionately to various gocio-economic
groups. The influential non-poor grbups preempt the facili-
ties In @ome cases. As a result the access of the poor to
public services gets limited. Another point is that the item
nutrition is included in the above package only as a sgupple-
mentary item, becauge nutritional requirements were primari-
ly to be met thrmugh.prlvate congumption., The scheme involved
gupplementary meals for guch vulnerable groupg as pregnant

women, lactating mothers'and preschool or school golng c¢hil-

dren.

Governmant intervention in procurement and digtribution
of food graing hasg been a major element in proviglon of
adequate foodgraing for the people, specially in urban India.
The public digtribution gsystem (PDS) wasg developed to agsurs
reagonable gpatial and temporal gtabllity in the availability
and prices of foodgrains. The PDS aimed at procuring a part
of excegz production of foodgrains (principally wheat and
rice) - from surplus producers and distributing it through a
network of falr price shﬁps. The price charged by the PDS are
lower than the market price and thug carry an element of
subgldy with it. The PDS network, beglnnlng wlth the urban
aread, hasg progregsively Seen axtended to the rural areas In
recent years and hag covered some other food items like sugar
and edible o0ils. The food gubsidy involved In the operation
of PDS amounts to about 2% of total Central Government budget

in recent years. Some experts have advocated 1limiting the

i1



coverage of PDS to lower income groups 30 asg to release more

fundg for other activities of the government.

Special provisions have been made in all Indian plans

for certain backward classeg known as 'scheduled castesg’ and
'gchaduled tribesg’, who have higtorically been victimg of
gocial oppresgsion and discrimination. Thege clasgses, congti-

tuting about a fifth of the population, get educational
conceggions (n the form of gtipends, scholarships, free
tuition and provisgion of books and gtationary. Also, certain
percentage of jobhs in the.public gector have been reserved
for them along with some relaxation in educational qualifica-

tion, expetrience, and age for entry Iinto the jobs.

It 1is also recogniged in the plans that another group
of people might not be able to derive any benaefit from the
normal production and income géneratlﬂn procaegds o0f the
economy. Thisa grdup congtitutes destitutes, orphansg, gick and
aged. Thelir 1level of living could be improved by sgpecial
meang like income transfer and social expenditure. But no
glignificant and concrete measures have been adopted for this

purpose,

Strategy Followed

For enhancting income of the poor, the Five Year Plang
have followed a twin strategy of relying on the growth proc¢-
288 and on the redistribution measures. It wasg recogniséd in
the First Plan Fhat poverty alleviation could nﬁt be achiaved

merely by redigtribution of exlsting Income and wealth.



Subgtantial expangion iﬁ production potential of the gociety
wad cansidefed to be an egsential condition. At the same
time, it was also recognigsed that growth must be accompanied
by redistribution measures to have a gsignificant impact on
slimination or reduction of poverty. It was felt necessary to
reorganige the goecioceconomic framework for thisg purpose with
the maln focus on land refotrm policies related to aboeolition
of intermediaries, guarantee of tenancy rights, fixation of
land ceiling and the digtribution of surplus land. Although
gome land reform maasureslware catrried out by abolition of
intermediarieg, there weré geveral canétraints with regard to
other meagures. Large scale asset redistribution programmes

were not easy to implement within the framework of political

democracy and mixed economy.

The growth policies received priority over distribution
meagures in practice and the BN gtrategy baslcaily depended
on the growth process upto the Fourth Plan. The policies were
congequently directed towards generation of maximum posgible
gavings and Invegstment. The role of industbialisation. in
generating growth was emphasised by pollcy. makers. A per
capita income growth of around 3 per cent per annum had been
targeted by the plang and it was presumed that the benefits
of growth would spread over all gections Gf_tha goclety and
in particular would trickle down to the low Lincome groupsd.
Actual experience, hnweve;, turned out to be different. .The
per caplta Income grew only by a little over 1 per cent on a
trend basis upto mid-seventies. As some have put |it, there
was8 indeed very littla to percolate to .the poor (Srinivasan,

1986; Gupta, 1989).

13



This led to the bealisatimn that not only greater.
affort to raise GDP growth rate was necessgary, but special
programmesg for the poor were required. The Fifth Plan formu-
lated in the early geventieg had admitted the failure of the
+rickle down mechanism and gtressed the need for gpecial
target group oriented programmes meant to directly help the
poor. Ag a result, geveral gpeclal programmeg for the uplift-
ment of the poor were launched. Such programmes had direct
income implicationg for the beneficiaries and were intended
to play complementary role to the growth procegs in providing

a minimum income to the poor.

The sgpecial programmes broadly fall into two catego-
rieg: (a) area oriented, and (b) Individual orlented. The
firat category includes the tribal sub—plan and the drought
prone area programme (DPAP). The tribal population are locat-
ed 1in inaccessible foregt areas and are hardly integrated
with the maingtream of the economy. Being isqlated, they ars
not able to take advantage of the general growth process.
Hence, the need wasa to open tﬁese areag and bring the tribals
in contact with the mainstream. The tribal subplans were
adopted earmarking special financial allocation for develop-
ment of the tribal areas. The DPAP wag initiated to tackle
the impact of droughta in the ecologically disadvantaged
areas which were prone toqdroughts. The small and marginal
farmers and agricultural labourers were regarded ags target
groups in this programme. Because of the heavy concentration
of poor in tribal belts and drought prone areasg, these two

pfagrammes, though area orliented, were egsgentlially antipover-

ty in nature.

14



The Iindividual beneficiary oriented programmes aim at
helping the poor either through wage employment or through
gelf employment. Several programmes have avolved in the lagt
fwa decades which aim at providing wage employment to land-
legg labourerg and marginal fafmers during off-agricultural
gesagon when employment nppﬂrtunitigs are limited in rural
areas. Thege programmeg undertake activities related to
creatlion of certain durable community asgets Like village
roadg, minor irrigation facilitieg, school building, etc. The
Food For Work (FFW) programme was introduced in 1977 and was
replaced by National Rural Employment Programme (NREP) in
1980. Part of the wages in FFW and NREP ig paid In foodgraing
go aga to utilise surplusg foodgrain stocks and to protect
entitlement of the poor from price fluctuations. The target
in NREP was to generate employment ranging bestween 300 and
400 million man days per annum., Another programme started in
1983 is Rural Landless Employment Guarantee Programme
(RLEGP). It aims at guaranteelng employment up to 100 days
per year, mostly during the lean period, to at leagt one
member of a landlesgs labour hougehold. NREP and 'RLEGP wer e
very similar schemes, differing mainly In coverage and admin-
istrative arrangements. Both the programmes were merged into
a gingle one in 1989 and almed at creating employment at an
extended.level of 650 million man days. Among the gtate level
pragraﬁmes, the well knawn_Emplayment.Guaranteé Scheme (EGS)
has been In operation in Maharashtra since 1972. It aims at
providing public works to all thogse who are willing to do

manual work at fixed minimum wage rate.

15



A Gomprehenﬁiﬁe development prﬁgramma started in 1978
wag the Integrated Rural Development Programme (IRDE)Y. Its
‘objective was primarily to assist hougeholds below the PL to
raige their income through gelf employment. [t was expected
to contribute significantly to the poverty removal objective
in the Sixth and Seventh Plans. While the FFW, NREP and RLEGP

were degigned to help the poor through wage employment, the

1IRDP aimed at providling a package of productive asgets forp

gelf employment keeping in view the availability of . local
-raaources. The capital cost of the projects are subsidised by
25-33% in mogt cases, but the subsidy goes up to 50% in some
cages like tribal households. IRDP covers 3-4 million benefi-

ciarieg per year.

" While c¢reation of additional employment opportunities
ig visualised ag a principal means for raising the level of
living of the poor, employment by itself has not alwayg been

regarded ag an end, i.e. ag an objective In ILtgs own right.

The Fifth Plan, for example, clearly cautlons: 'Providing

for greater employment ig a very important consideration for
planning. But sufficient care should he taken to ensure that

employment provigion does not become an end In itgelf’

(Planning Cﬂmmisslan; 1973, p.23). In contrast Draft Flve
Year Plan 1978-83 treaty employment as an end in itself along
with other goals. The three principal objectives It defined
to achleve within a period of ten years are ordered as
follows: (i) +the removal of unemployment and significant
_undepemplﬂyment, (ii) an appraeciable rlae. in sgatandard of
living of the poorest gsectionsg of tﬁe pﬁpulatlon and (lli).

provision by tha' gtate of certailn minimum needs. Thesae
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primary objectives were to be achieved while attaining a
higher growth rate, reducing inequality and making progresd
towards gelf-reliance. The Eighth Plan initiated in 1990 also

states provision of employment opportunities as the prime

objective.

Evaluation

Several evaluation gtudies note that the direct anti-
poverty programmes have more or legsg achieved their gtipulat-
ed targets in termg of expenditure -and employment generation.
Doubtyg have, however, been raiged about the benefits having
reached the target groups to the extent aimed at in the
gchemes. Even though it 18 agreed that the programmeg have,
on the whole, made favourable lmpact on the conditions of the
poor, criticisgsmeg have been made on geveral grounds [see,

Dandekar (1988), Narayana et. al. (1988), Ahluwalia (1990),

and Chakravarty (1990) for some of the recent discugsgsions on

the problem]

(a) Aggetyg created Iin the wage employment programmes are not
of durable qualility. It Ils alleged that rural roada bullt
through the programmes get washed away In the flrsat rain.

(b) Aﬁtivities undertaken Iin the programmesg are not of poten-
tially productive type such asg renovation of tanks, minor
irrigation 'works and soll -consarﬁatiﬂn. Such activitied
increase the productivity of land resource leading to long
term incqme and employment generation capability of local
agriculture.

(c) Some of the benéflciaries are wrongly identifled from the
non-—-poor group, who are not iﬁtended to 'be in the target

group of the programmes. While wrong ldentification is a
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valid c¢riticism in the IRDP, It may not be-a gerious c¢riti-
clam in the wage employment programme, S50 long as wages paid
are not much higher than the PL, the beneficiaries would
mostly be from the target group.
(d) Even where the benefit has gone to the poor, it is8 al-
leged that the marginally poor have benefited more than the
very poor. Since it lg easier to bring the marginally poor
above the PL, the evaluation criterion of success on the
bagig of number of hougseholds crogsing the PL might influencae
the nfficiars in-charge to concentrate among those who are
not far below the PL, while the programmeg aim at focusing on
'the poorest among the poor’.
(e) Some of the activities in IRDP are Ilneffective because of
the absence of adequate auﬁpart gtructure llke provision of
quality Inputs, infragstructure and marketing facllitieg,
Measupes. need to be taken to provide Institutional sasupport
for this purposge and also to select viable projects,.
(f) The IRDP programme seeks to promote self- employment by
providing the poor housgeholds with produc¢tlive assgsets financed
by subsidigsed bank credit. A poor hougehold, which has lived
in poverty for generations, may not eagily achieve antrepre-
neurghip go ag to be able to operate within market forces.
(g) It haé been admitted that large scale leakages occur in
these programmes due to collusion among the implementing
authorities and vested interest groups. Misapproprlation of
funds means that expenditure ig Incurred but no real employ-

ment takes place.

The shortcomings In implementation of these programmes

notwithagtanding, major benefits have accrued to some of the
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poor. There 118 a need to take an integrated approach to
various poverty alleviation programmes as also to establish
of fective linkagegs with other developmental activities ﬁimed
at creation of gocially productive assetg. The intended
beneficiaries should be actively involved in the implementa-
tion of the programmesg. With proper design and implementa-
tion, the target group oriented programmes could go a long
way In providing the poor with capability for acquaring thelir
bagic needs, I
The allocation of funds for gsuch programmes have been
too small in relation to the requiremeﬁt of the problem.
Dandekar (1988) estimated that the resource allocation for
such programmes taken together at best covered only a third
of the total regquirement during the Sixth Plan and early
vears of the Seventh Plan. Ahaluwalia (19%90) concluded that
the wage employment programmes provided jabs.far lagg than 1%
of the rural work force, while the NSS estimates have indi-

cated about 7% as the unemployment rate (on a 'daily statusg

baglig’).

The target group oriented programmes are  in recent
years congtrained by availability of budgetatry regources.
The asgets created particularly in the wage employment pro-
grammeg do not turn out to be productive in the sense of
generating revenue and so they cannot be continued on a self
gustaining basgis. Thus, any expanslion of these programmes
calls for more budgetary support. Since resources can be
diverted from genearal growth procegs to direct programmes,
one may examine the posaible trade-off between thege twp

approaches. Narayan et.al. (1987) explore this pogslbility

wlthin a general equilibrium framework. They c¢onclude that 1f
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a large scale rural works programme. {(invelving approximately
&% of GDP over a 20 year“periﬁd> is financed by reducing the
ievel of investment in the economy, the cogt in terms of fall
in GDP growth rate is modest (aboul 0.23% per annum), while
the income gain to the poor is substantial., In the terminal
year GDP is lower by 4.&%, but income of the two poorest
classes is higher by 40%4 compared to the base run. OSuch
simulations under different alternative assumpltions could

throw useful insights into cost benefit of the competing

strategies.

To summarise, Indian plans have always expressed con-
cern for provision of basic needs of life to the people. Such
concern has been translated into quantitative targets since
mid~seventies. The sirategy adopted in the plans in this
regard puts emphasis not only on the growth process bult on
direct target group oriented programmes as well. These pro-
grammes either provide wage employment or supporl self em-
ployment. In addition government directly provides certain
public services which help in improving levelinf living of
the poor. The resull achieved Aas heen a mixed one. There has
been some success; but, it has fallen ghort of expectalions.
The direct programmes are likely to compete more in fulure
with the general growth objective for scarce resources. Lt
may be necessary to steer.-the general growth process itself
in such a way that the poor receives significant benefit from

it.
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0.3 THE ABSORPTION PROBLEN

The digcussion in the previoug section reveals that the
bhagic need strategieg followed in Five Year Plans in India
have centred around meeting the minimum income target rather
than explicitly attempting to provide for the wminimum con-
gumption of a bagket of basgsic¢ need goodg. The lncome target
ig defined wlth the help of a calorie based poverty line.
Given the obsgerved consumption behaviour of the populatiqn,
hougeholds at or above the PL meet the average calorie need
of their members. While the First Plan recognlsed gevere
inadequacy in intake of non-calorie nutrients, the gubsequent
plans *'have almost totally neglected thlis aapect. The plans
have hot attempted to fix any normative target for nutrients

other than calorie.

In a sgection of the literature, the PL 1is, however,
congtructed based on a bagsket of basgsic need goods taking into
congideration calorie as well as non-caloris needs.r Authors
like Bardhan (1973) and Rudra (1974) specliy food consumption
norms through a balanced diet bagket and campufe the cost of
this basket at prevailing prices. They then estimate the PL
ag that level of per caplta income where a typical consumer
gpends on the bagic need goods an amount equal to the cogt of
the basket. [f ssuch a PL ls_cﬂnsidered in a plan, the target
group, when ralgsed upto the PL, acaguires the purchasging
power to buy the basket. But the target group may not spehd
itg Income to consume the bagic need goods at the normatively
specified levels, i.e. the behavioural consumption levels may
be different from the normative levels. Thus, the problem of

"abgorption' of the normative basket by the consumers arises.
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The absorption problem is not just a theoretical possgsi-
biltity, buf it alsgo occurg in practice. To demonatrate Ltsg
scecurrence for India, we consider the PL constructed by Rudra
(1974) and the actual congumption pattern of people near
the PL. Rudra usag the balanced diet basket worked out by
Sukhatme (1%965). Thig baagket and the unit prices In 1%260-61
for rural area used by Rudra are reproduced In Table .2
(columng 1 and 2). Column 3 shows the required consumption
expenditure on different itemg as implieq by the first two
columng. The expenditure required to congume the balanced
diet is Rs. 15.72 per caplta per month. Using NéS consumer
expenditure data for 1960~61, Rudra egtimates the PL as per
caplita total congsumer expendliture (PCE) of Rs. 22.73 per
month at 1960~-61 prices. The obgerved expenditure by rural
PCE classg Rs. 21-24, which contalins the PL, on various food
items ag avalilable from NS5 data fﬂr.1960~61 are given 1In
column &4 of Table 0.2. A comparlgon of the lagt two columnsg
reveals that the obsgerved congsumption pattérn of people at
the PL ig very different from the normative . pattern. For
cereals, for example, the observed expenditure ig nearly
double the raquired level. On the other hand, for some
itemg like milk, edible oilg, and meat-fish-egg, the observed
expenditure is much lower than the normatively required
amount. Similar conclusions also broadly follow, if one uges
the food bagsket gelected éy Bardhan (1973), though an exact
comparigson In this case 18 not pogsible because the food

norms used by Bardhan are on per adult basls while the NSS

figures are on per capita basis.
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TRELE 0.2

COMPARISON OF CONSUMPTION MORMS AND ACTUAL COMSUMPTION
AT FOVERTY LINE : RURAL INDIA {1560-& 1)
Gukhatme's (Unit oriced Normalive 1 Actual Copsunplion
[lem gasksl  1940-61 1 Consumplisn ¢ 3t Paverly Lins ¢
Ky per dayl (Per Hyg))i--—mr=emmesme e me e o oo o

per capilal) i (Rs. per month per capifa al

l : ! 1760-61 prices)
T e s s v
Woersals o3 oA Es on
2. fulses & nuts 0. 104 0.500 118?2 1,04%
3. Sugar 0.050 0.400 0.500 0.77
4, Milk 0.201 0.5300 3.015 2.4
5. Edible oils 0,018 2,230 t.215 0. b7
b, Heal 0.007 2,130 0,447

0.54

7. Fish & egys 0.01% 1,300 0,855
8. Slarchy rools 0.046 0.373 0.218 -
9. Fruils & vegelables 0.137  0.500 2,055 -

iyl ek eyl elnp Rl ey g B g s b e S g B el el Bl el B E Al -PEE BN BN TUTE WUE T PR B e ey s b ey skl el el Seol A S S R ST W P mr e rmr vt vk G cwe] e e el P e Sl S Bk g Sl el el P Sl S EE R - - - e vy -rew el

#  Consumplion by per capita expenditure ciass Rs.21-24. which conlains

Lhe paverty line

#%  Excluding nuls,

Source ¢ Rudra (1974) for columns 1 and 2. NSS Report No. 138 for column 4.
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The prcbleﬁ of abgorption {8 obviously an important one
in the bagic needs approach to davelopmenf. The problem hasg
begn noted earlier by some authorsg. Bardhan (1973) hinted at
it when he gaid people might not choose diet according to the
nutritional normg and "it may not be uncommon to obgerve
geriougly undernourighed people even in expenditure groups

above the poverty line”. Ghal et. al. (1977) and Rudra

(1978) are more explicit in recogniging the abgorption
problem. Manipulation of the price gsystem and a general
rationing schemé are among the measuréa suggagstaed by them to
gsolve the problem. The empirical implications of adopting
thegse solutions have not been examined by them. Moreover, in
the context of planning for basgic neads, mogt of the existing
plan models with their constant price characters are not
suitable to examine the consumptlon and productlon structure
required for meeting normative consumption targetg. There is

a need to integrate the conventional structure of a plan

model with a method of solving the absorption problen.

0.4 SCOPE OF PRESENT STUDY

The presgent stu@y examines some problems in the basic
needsy approach to econémic development with speclal reference
to Indlia. One problem we examine relates tc evaluation of the
performance of an economy in the.sphare of basalc need goods.
Another problem is an exaéination of the-nutr;tlanal_.laaués
relevant for setting food consumption térgeta on normative
baala. .Aftar .diacuaslng these two problemg} the atudy

proceeda to analyae the pfoblem of abﬁarptlon of the norma-

- tlve baakatxby:tha congumera and incorporation of the norma=



tive targets into a plan model. An income-price strategy ig
used to aolve the absorption prﬂblem.‘. Subgsequently, this
golution procedure ig integrated with a plan model in ‘GPdEP
to analyse impliaatiﬁns of meeting commodity specific targets

in a bagic needsg plan. The chapter-wisgse coverage 18 ag

follows.

In chapter 1 we start with a survey of plan models with
gpecific reference to those models which attemptltn incorpo-
rate the minimum level of living target., The survey iﬁcludea
models that endogenously sgspecify priceg within the broad
planning  framework, It also covers the use of Linear

Expenditure System in Indian plan models and plah related

wot ks,

The conventional national income measures like Gross
Domestic Product (GDP) are not considered ag good yardsticks
to monitor satisfactlon of bagic needs (Hicks and Streeten,
1979). In chapter 2 an index called the Bagic Need Goods
(BNG) index is developed to evaluate economle growth of an
underdeveloped country where provigion of basié needs ia the
primary objective of economic policy and programmes. The BNG
index ig a summary measure of per capita production of a
basket of goods and services counted ag basgic needs of life.
For aggregating the heterogeneocous elements In the BNG basket,
a gsystem of welghts lg derjved from congiderations of consum-
er preferencesd. The BNG index ig then wused to evaluate
performance of the Indian economy gince 1951 and the results
are compared with those obtained from conventional GD? meésﬂ

ureg.
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In the subéequent chapters we move on from pasgst pepr-
formance to future planning. The Eirsf problem in any plan-
ning exercise would relate to setting the plan taragets.
Since the nutritional considerations provide the normative
bagiag for fixing absolute food consumption targets, chapter 3
iga devoted to an examination of the relevant nutritional
igsues. An important debate hag taken place in recent years
on the choice of a c¢ritical calorie limlt for meaﬁurementr o f
undernutrition. The debhate gtarted due to an ’Tadaptation’
hypothesig put forth by-Sukhafme (19278, 1982) and iﬂ impor-
tant becausgse the c¢ritical calorie limit is a majﬂf determi-
nanﬁ of the slze of the basic needs plan. We attempt to
bring out in chapter 3 the different gtatus of the inter- and
intra~-individual components of varlability in calorie re-’
quirement and discugse the posgible errors and agsocliated
rigkg involved in accepting different pogitiong in the calo-
rle debéte. We then digcuss the need for considering other
nutrients like protein, fat, wvitaming and minerals needed for

the human body d&nd argue for consgldering normative food

congumption targets In terms of a balanced diet ‘basket for

India.
Next, we look into the Inatrumentg to achieve the
s
congunmption targetgs. Income igs obviousgly a neceggary instru-
ment. But mere provision of adequate income to buy the
normative congumption bagket 1s not gsufflcient due to

presence of the  abgorption problem. In chapter 4 it is
suggested that the income target should be SUpplgmented:by a
price gtrategy to deal with the problenmn. The variaué
income-price strategles that would engure consumption 6f BNGs

at leagt at the normative levels are discussed and the one
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+hat doeg not involve excess consumption of any good, over
the normative level, i3 chosen. A method 1a then developed
to obtain the ilncome-price solution which inducesg the consum-
er to adopt the normative congumption pattern. It i3 agsumed
that congsumer behaviour is represented by Linear Expenditure
System (LES) due to Stone (1954). Given that the consumption
levels of BNGs would be af the normatively gpecifled levels,
we ugse LES to get solution for price of BNGs and consunption
level of non—-BNGs. The non-BNG priceg are specified exoge-
nougly. The cmrrgspnndihg total consumer expenditure on BNGg
and non-BNGs defineg our PL. Thigs PL and the prices egtimated

through LES provides an income-price strategy that solves the

absorption problem.

In the next chapter, this sgsolution procedure ig
axtended to make the framework more general and it isg
integrated with the usgsual gstructure of a plaﬁ model. One
extenglon relates to a feedback mechanigm from solution
prices to the cnnsumptian norms, A sgtandard method of
obtaining a balanced diet involves a cogt minimising program-
ming problem satisfying the nutritional constraints, The
normative targets (exogenously specified above) wduld, thus,
in general depend on prices uged for cogt computation. To
capture thig feature, a feedback mechanism Is eatabllﬁhed
trom the priceg that sgolves the abgorption problem to the
- cost 'miplmlsing diet prnbiem‘ In other words, the consump-—
tion norms are reviged in the light of the prices required

for ensuring absorption.

Another exteﬁslan relates to introduction of a cost

based price determination sygtem where the prime coat la
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inflated by ﬂlmﬂfkup rate and an indirect tax rate to givae
the market price of a commodity. This helps In making the
non-BNG prices (trea;ﬂd axogenously earlier) andogenous and
captures the effect of BNG price c<¢hanges on noni—-BNG

prices. The tax and subsidy implicationg of the required BNG

prices for consumers are also examined through the above

price gystem.

Next, the PL and the priceg determined from such an
extended framework are used to derive aggregate and seétﬂral
private congumption corresponding to plan target on prévisian
of BNG basket for a given percentage of the population, A
open Leentléf System is then employed to analyse the
gtructure of production implied by the normative congsumption
targetyg in the BNG basket. The private congumption and output
vectorg are derived in the traditional way using a cansistent
type plan model developed for India (discussged in chapter 1).
Thus, in 8o far ag consumption and output blocks are
concerned, the basgic strﬁcture of the model used In thisg work
- Ls the conventional multi-gector plan model. The extensions
we have carried out mainly relates to integrating thls tradi-
tional structure with an income-price golution of the absorp-

tion problem.

An integrated framework ag above produces a price
endogenoug plan model suitable for analysing price and output
inplications of meeting basic needg. The model atructure s
pregented in Chapter 5, while the empirical use of the model
on Indian data is carried out in Chapter 6. Fﬁr empirical
implementation, some of the key behavioural parameters like.

those in congumption and Investment functions are taken from
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the Planning Commission. The basic sources of data for
agtimatlon of mogt of the other parametersg are the varlcua
official statistics. OSince the data gathered from vaprious
gourceg often turn ﬂﬁt to he incongistent, we have prepared a
conglagtent structure of the Indian economy for 19284-8bH and
derived coefficiantsg relating to intermediate inputs, labour,
imports, taxes and markupg etc. The dgtalls on data are given

in Chapter 6 and Appendix.

For the illustrative ampirical uge, targety dn BNG
basket are set for t%n terminal years: 1989-90 and 1999-2000
with 1984-85 as the base year of the plan. The two terminal
vears are intertemporally linked through an invegtment
function. The ultimate plan target ig filxed for provigion of
a balanced diet basket for almogst the entire Indian popula-—
tion by the yvear 1999-2000. An interim target is set for the

vear 198%-90. Someé Qf\the maln igsueg examined in Chapter 6

arle.

(a) price gtructure required to Induce congumers at the
PL to adopt normative consumption pattern in rural
and-urban areas; |

(b) tax and subgidy lmplications ﬁf the required con-

gumers’' pricas.

(¢) income, congsumption and productlon implicatlions of

meeting bagsic food needs under several gcenarlos

relating to redistribution, intermediate targets,

pogt terminal cahditlans and import substitution.

Finally, in Chapter 7 we summarise the regults and make

an apprajisal of the gtudy.
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The study thus attempts to develop a framework of
analyeis for meeting basic needs and demonstrates the
practical applicébility of the framework to Indian data. The
framework is an extension of conventional input-output baged
plan models Keeping in view the problem of absorption of the
basic needs basket by consumers. 350 far as consumaers have
freedom to choosge their consumption pattern, the income-price
gtrategy advocated here to éalva the absafptimn problem
provides ‘“inducement' for a normative cmnéumptiﬂn pattern,
The empirical regults show broad magnitudes ‘af changesg
required in price gtructure and production pattern to satisfy

bagic food needsg in India.
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Chapter 1
SURVEY OF PLAN MODELS

A large number of plan models have been developed 1in
India over the last four decades. These models reveal a
systematic chronological evolulion from application of simple
technigques to complicated anes in the areas of development
planning. The technigques range from Harrod-Domar type of
equations in ‘simple decision models® to Leontief tLype
inter—~industry consistency analysig and aptimiﬂgtiun
procedures invleing linear programming. While such Dbasic
techningues themselves were not new discoveries by the plan
model builders, the innovative features ﬁF the plan models
lie 1in applicatidn of these ltools to tackle various problems
in macro level planning for economic development. It 18 1in
this important respect of economic modeling and analysis Lhat
several well known contributions have been made in India.
The process of application, of course, 1led to not only
modifications of the conventional tools bul also integraltion

of the individual tools used for specific aspects of the

overall planning problem.

1.1 Evolution of Indian Plan Models

"The first identifiable Indian plan model is implicit in
the First Five Year Plan document prepared by the Government
of India in 1951, 1t examines achievable growth rate far
national income wusing a variant of the Harrod-Domar (H-D)

gqrowth model

(1) g = s/k

where g = growth rate in national income
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g = averajge savings rate in the economy
k = incremental capital-output ratio (ICOR)
However, unlike the H-D model, the First Plan model assumes
savings rate on the margin to be higher Lhan that an the
average (see, Bhagwatlti and Chakravarty, 126%9). Hence; its
growth rate does not remain canstant as in the H-D model but
rises aover time. Mahalanobig (1961) also makes use of such a
model with the H~-D assumption of constant average savings
rate. A point to note is that H-D use equatien (1) to de-
scribe the movement of an economy with s and ¥ as parametlers.
In the planninﬁ application, this equation provides an nperaF
tional frame where 5 is a decision variable to be used as an
inatrument by the plannars. Since the H-D type equation
provides a bhasic minimum macro consistency condition, all
plan models must satisfy it in one form or other if only as a
check on feasibility of aggregate growth target from the
angle of financial resgsources. Séveral simple Jeneraligations
of the H-D aquatinn tan be made incorporating differeant
.propensities to save by income calegories, Cobb-Douglas tyﬁé
production function, and two-gap problem of domestic or
foreign  resource constraint (see, Taylor, 1975 for &

discussion}.

The two aectnr model developed by Mahalanocobis (1933)
gives the rationale for the heavy industry oriented plan
strategy followed in the Second Five Year Plan. It is an
elegant exposition of growth in consumption and income in a
closed economy with non-shiftability of capital. The choice
problem Mahalanobis considers relates to allocation of total

investment hetween two sectors, one producing consumer goods
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(c) and another producing capital ygoods (k). The  total in-
vestment I4 is divided by proportions p. and p,. between the

two sectors (p. + pp = 1). Assuming one period lay, we have &

(2) It“ltmﬂmpk-bkult”1

where Ly and Cy are lhe capacity output levels of the two
sectors in time period t and b is the inverse of the ICOR

({incremental output per unil of investment).

These two atructﬁral equations give the following solutionss
(4) Iy = Lo(1+py b)Y
(5) Cy = Cotlg (Prabp/Ppeby) CCI+p by b=q]

(&) Yt=1t+ctﬂvo+10 E(pk.bk+pc.bc)fph.bk3.t(1+pH.bk)t -1

The Mahalanobis model shows that the larger the proportion of
total investment allocated to capital goods (p,?, the higher
is the asymptotic growth rate in income and consumption (p|.
b). Also, if b, is higher than by, a proportionately larger
investment to capital goods sector implies a - -lower growth in
immediate consumption and income. It thus throws light on
the likely conflict between short (or medium) term and lonyg

term growth rateg.

The First Plan model emphasises on the necessity Lo
ralse savings for growth. It involves an implicit assumption
that there are no ‘structural® difficulties in tranaﬁnrm“
ing savings into physical investment. The Secaond Plan model
as developed by Haﬁalannbis, on the other hand, fucusés an
the physical aspect of investment by assuming that investment
is limited by domestic production of capital goods under the

closed econamy assumption. It implicitly assumes that tLhere
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are no institutional canstraints in generating savings neces-—
gary to finance invesimenl. Such an assumplion is implicit in

almost all the models developed later in India.

The. next phase in evolution of the plan mndéls led to
development of computable multi-sector models. The program-
ming models developed by Frisch in 1955 and Sandee in 1939
(both published in 1940) cunﬁtituteltwu pioneering attempts
'un an experimental bhasis. Frisch provides one af the first
frameworks incorporating the idea of using linear programming
techniquéa for national planning subject to saltigfaction of
linear constraints on material balance, though he leaves
unfinished the numerical exercises, His objective function
is a linear combination of additional employment (U), rate of

investment (V) and increase in nel foreign assets (F) .

(7)  maximise z = wy U + wp V + Qa F

These variables are in turn related to activity levels.
Although Frisch dérivas the weights (w) through some aubjacﬂ_
tive and controversial reasoning, the idea of multiplicity‘nf
social objectives and the explicit recognition of possible
tradeoffs amonyg them is of considerable appeal to decision

makers.

Sandee (1940) succeeds in getting numerical solulions
for a 18 sector uptimising‘madel. He assumes fixed technnlugﬂ
ical coefficients with regard to current and capital inputs

except for agriculture, where he prefers a linear production

function with fertilisers, irrigation and extension as in-
puts. Assuming linear growth path in consumption and invast-

ment over the plan period, Sandee maximises consumption 'in
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the target year in incremental form over the base year sub-

ject to conditions on inter—-industry balances and trade

account feasibility.

A number of models have been built within the consist-
ency framework during thé sivties at the Indian 8Statistical
Institute (IS1), Delhi and the Perspective Planning Divigsion
(PPD) of the Planning Commission. With assumptions close to
those of the official plans, they aim at providing guidelines
for quantitative projections and policy analysis over medium
or long term spanning over 5 to 1% years. SQEh models in-—
clude the ones dJdeveloped by PPD (1762), Manne and Rudra
(196%), and 8rinivasan, Saluja and Babharwal (1964) and are
concernad with projection of principal components of domestic
expenditure and derivaltion of a consistent set of secltoral
outputs. These are terminal year models and do naet specify
the time path of the economy from the initial year to ‘the

terminal year.

Around the same Lime, intertemporal oplimisation models
providing complete time path and phasing of ihvestment have
heen developed by Chakravarty, Eckaus, Lefeber and Parikh
(CELP) (see, Chakravarty and Lefeber, 1265 » Eckaus and
Parikh, 1948). Their 11 sector model covers five years of
the Third Plan and maximises discounted aggregate consumption
over the five year periods An earlier paper by Chakravarty
and Eckaus (1964) outlines the lagic of an intertemporally
congistent multisectoral plan model without numerical axperi—

mentation.

Home pnlity models deal with foreign and domestic
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resource constraints through sensitivity analysis. Weisskopf
(1967, 1971) examines alternative patterns of import substi-
tution through a model that permits choice between producltion
and imports according to comparative cost criteria. His
mode}l belongs to terminal year opltimisaltion categmry wilh
predetermined targets in final demand. Mosl of tThe plan
models are of ‘open—loop’ Lype with an implied assumption in

q
the Mahalanabis tradition that domestic financial resources

do not pose any constraint if it is possible teo procure the
physical vresources. Tendulkar (1971) deviates from this
assumption. | He explicitly recognises domestic savings con-
straints by considering savings functions of two functional

income earning classes — wage earners and profit earners.

Since the Fifth Five Year Plan (1973-78), the Indian
Planning Commission uses terminal year consistency lype
models -fur gsetting official plan targets. The Fifth Plan
model (PPD, 1973} is a modified version of the semi-official
model built earlier (PPD, 1962). The Sixth Plan (1980-85) and
Seventh Plan (1985~-90) models (PPD, 1981 and PPD, 1286) are

further extensions of the Fifth Plan model .

Of all these models, only a few incorporate the basic
need objective in the form uf_setting targets for a minimum
level of living to a specified target group of the popula-
tion.. The PPD (1942) document, which remained relatively
unknown till its vreproduction in 8rinivasan and Bardhan
(1974), has played a pioneering role in this reapect.' The
poverty alleviation objective has been integrated with aggre-
gate consumption and its distribution in the official plan

models in more or less the same fashion as in PPD (19462).
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These models have several characteristics common with other |
consistency models like thal of Manmne and Rudra (M-R). We
disruss below the main technical features of this class of

multisector models with some references Lo other models.

1.2 Structural Details

The ufficiallar gemi—~official models developed by PPD
start with an exogenously specified maximum feasible arowth
rate in national income and obtain terminal year aggregate
consumption and inéastment weing macro relations. The sep-
toral breakdown of consumption is worked out either through
Engel elasticities or through more general deménd funcltions.
A Leontief input-osutput (I-0) system is then used 1o arrive

at sectoral production structure.,

Macro Relations

The Fifth Plan model explicitly shows the macro rela-
tions. The main equations (omitting certain detaila like

composition of indirect taxes) are the following?

vO (4+p)t + TIND?

ii

(8) GDPY
(9) GDPY = ¢¥ + GV 4+ 1t 4+ gl - Mt

(10) 1¥ = 10 4+ gl ¢

# 5ot 5 0
(1) 1* = £ 1V = k (GDP? - GDPUY)
Whers

Y = gross domestic product at faclor cost
GDP = gross domestic product at market price
C = total private consumption at marketl price

G = total governmant consumption at market price
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1 = total capital formalion at market price (including
inventories)
E = Lotal exports at f.o.b.

=
H

TIND= total indirect laxes

Growth rate r in Y over the plan period is determined
exogenously on consideration that the volume of resources
needed Fué achieving this growth rate is the same as (or no
motre Lhan) the tﬁtal resodrce availability sestimated inde-
pendently of the plan model. The corresponding ltarget year Y
along with total indirect taxes gives estimate aof GDP. Total
inveathent over the sntire five year period of the plan (1*)
is obtained by applyiﬁg capital—outpult ratio (k) on incremen-
tai GDP in target year over base year. The parameler Bt  in
equation (10) indicates the annual rate of investment phasing
and 1is chosen so that total investment over 3 years equals
that estimated by (11). Government consumption (G) and ex-
parts (E) are specified Eﬂngénnusly (a common feature in
almost all plap models) and imports (M) are determined in the
I-0 block discussed below. Naw, with I given from (10},
private consumption (C) in the Fifth Plan model is determined

as a residual from the income—~expenditure macro balance (2).

In some other models (e.g., PPD, 1942) terminal vyear
private consumption 1is exogenously specified as a tarjget
variable and the model determines the required GDP growth

rate.



Input—Output Specificaltion

A terminal year Leontief type I-0 model in its ‘open-
loop' version lies at the core of multi-gecltor official plan
models in India. The commodily bhalance equationg in  this

accounting framework are-—:

p - |
(12) )(1= E = -XJ + Ci -+ Gi 4 11 + -&51 -4 Ei - M.

pr ‘
n
B R EERE S . i=1,2,...000.n.

The total ﬁupply‘nf the goods prndﬁced by a particular
sector 1 equals all categories of demand for thal good.
Supply consists of gross domestic production(X) plus competi-
tive imports(M) . Demand consists of intermediate demand
from all sectors and final demand(F). The notations for the
various forms of final demand are as parlier in equation (2
except that I now refers to only fived investment and stock

changes (A8) appear separately.

A standard assumption is that the I-0 coefficients
remain constant in  the sense that they do nolt change 1in
response to changes in lhe endogenous variables of the plan
mndfl. Some axogenous changes are, of course, often made in
the input coefficients estimated from a base year data set on
the basis of likely future inputl slructure. with the constant
coefficient assumption. (12) may be written in matrix form asi
(13) (I-A) X = F—M, or
(14) X = (I~ (F-M)
which gives the solution of an internally consistent vector
of secltoral output levels given a forecast of the net final

demand vector.
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The treatment of different components of final demand
differs from model to model. Government caonsumption and
exports are exogenously specified in most of the plan mudels.
on considerations of trend growth rates and expected policy
changes over the plan period. Some policy models, however,
impose upper and lower bounds on them and even carry out
variational exercises: (e.g.'senaitivity on exportls in the
import substitution model of Wiesskopf). Frisch {(19460)
assumes exports and Jovermmenl consumplion of various seclors
to be fixed proportions of the corresponding totals. It is
only in a few cases (e.g. Chenery,1953) that exporlts are

ralated to ratio of domestic production cost to export earn-

iﬁ‘;gn

imparts

Treatment of imports have varied a great deal in dif-
ferent models. Normally digstinction is made between two
types of imports?! competitive and non—~competitive. Compet i-
tive imparts, in principle, refer Lo tlhose imports which
could be. produced within the country (during the plan period)
and mayrbe substituted by domestic production and as such a
problem of choice bet@ean the two arises. Non-competitive
imports, an the other hand, consists ufl dﬂmestiéally nan-—
producible imports needed for the production process and

imports of the ‘complementary’ type.

Non-competitive material inpul imports are normally
linked to ocutput levels through fixed proportions?

(15) M€ = Cayl X
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Where MNC and X are noncompetitive imports and output vec-
tors, and Lapd 1is a diagonal matrix ;hmwing intarmediate
imports—output ratios along the main 1diagnnal. In some
cases, as in M—~R model, ‘competitive’ imports are also treat—
ed as fFfixed proportions of output. Rudra (1979%) raises a
question regarding appropriateness of labelling such imports
as ‘competitive’, bhecause the fixed proportion assumption
means that Lhese imports cannot he substitutes for domestic
joods. He says these may better be EaLled ‘complementary”

imports ‘arising odt of certain desired product mixes'.

A more elaborate treatment of imports occurs in the

Fifth Plan model in the following way!?

(14) Ml:agl(mi-]—'dljj )(j +Ei .Ci"l“gi 'Gi+bi a .Ii

where

m;y = imported inpul of seclor I per unit of output of

i3

gector j,
dij = pxltent of reduction in my due Lo import substitution,
€;+33:b; = proportions of good i coming from imports in

private consumpltion, public consumption  and

investment raspectively.

There 18 clearly no scope for competitive impoarts in the
above equation. This may not pose much problem in a consist—
ency model which is not suitable to handle the question of

choice anyway.

The choice question 1s relevant in  the optimising

models. Authors of the CELP model, thus, detarmine‘levels of
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campetitive imparts hy the oplimising mechanism of the model.
However, in order thatl the model does not produce unacceplt-
able extreme soclulions like allocalting available foreign
exchange to only one or two sectors, they impose upper bounds

on competitive 1mporls of each seclor:

(17) M;® ¢ my (E + A - L M;0C )
Total foreign exchange (exporits and aid) is first used to

finance essential non-—-competitive imports and the rest 1isg
allocated tlo competitive imports uf dif?erenp gactors with

upper limits my on the allacation proportions.

Investment

As discussed earlier, the macro relatians in the Fifth
Plan model determine the total plan invesiment using an

pverall ICOR and the terminal year investment is computed

through a step function showing phasing of total plan invegt—
ment.nver different years during the Plan period. The termi-
nal year tolal investmenl is broken down into various deliv-
ery sectors using exogenously given prnpnrtiané. This metlhod
of lreatment implies that the volume of investment and its

composition are independent of the structure of output.

M-R specify investmenlt in two different ways. In one
version, it is specified exugenﬂusly. In the other version,
it is endogenous in the following ways

Nn
(18) I‘i = d . 35: kij ( XJT - XJO)

Investiment here is related to oautpul increase over tha

entire plan period. The parameter kKjj indicales amount aof

gqod 1 needed as fixed capital for producing jth good at unit
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level and i1s used Lo compute total plan investmenlt require-
ment of ith type of capital good. The terminal year invesgt-
ment is then determined as a proportion aof tetal plan invest-
ment tThrough & stock—-flow conversion factor d. Under the
assumption of a constant gestation lag (1) ftor all secltors
and a constant exponential rate of growth in investment (r)
aover the plan period ‘d’ is obtained as?
-

(19) d = ef'l / f afb 4t = r.afl 7 (1 - o~ TH
] |

A similar prucedgre of linking terminal.year investment
to cumulated investment over the plan has been followed in
the aarlier work by Sandee, who assumes investment to in-
crease linearly over time, instead of exponentially as in

case of M—-R.

In theif dynamic intertemporal models the CELP dgroup
experiments with great detailed specifications of investment
‘focussing on the future productive capacity ageneration as-—
pect. They distinguish between invéatment demand far new
capacity creation and that for replacement of ﬁapital stock.
They assume a three—-year structure of gestation lag so tThat
investment demand in year t depends on increase in capacity
(dutput) in year t+1, 1+2 and t+3. The current flows of i1th

inﬁestmentrgnnda for new capacity creation is given by ¢

3 1 '
(20) Nyt = E &Eikijl . zyvHl

where th is addition to capacity in sector j in year t  and
kij quantity of investment jJood i required per unit capacity
increase 1n sector j. A similar gspecification is adopted for

replacement investment too. In some versions the authors
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assume  thalt each gectar grows poast-terminally at the annual
sactoral growih rate & implied by ij and on sa that con-
straint on capacity (K} takes the form

T+l . L PR BV
(213 K_] A kj ({ 1 + FJ) XJ

The data bhase for estimation of the capital Fnefficient
matrix often happens to be very weak. The easily avallable
.cumpany halance sheel data providing book values of capital
relates to past prices and often ohsolete technology. Anoth-
er source — more relevant and often used — refers 1o projgct
reparts of current investment projeclts. Buch reports, howev-~-
er, may nol be available in adequate number. As Rudra (1975)
notes, the capital coefficienlts compuled with data from tLhis
source in the sixties were based on too small samples énd had
‘large margins of error®. The Sixth Plan exercise (PPD,1981)
explores the possibilily of using lime series capital forma-
tion data available in the National Accounts GSlatistics,
which give data only by two types of capital goods: (a)
machinery and eguipment, and (h) construction. AN advantageL
here is that the parameters are estimated through econometlric
functions assuming different values of time lag and the ane

jiving best fit is chosen.

In the 8ixth Plan model, replacemen? investment i3
related to sectoral outpul by fixed coefficient. Netl invest-
ment ig considered through.sactnral capital-output ratio (k)
with different gestation lag for different Qectnrs (140

Assuming equal diahursement of investment over the gestation

period, one may write net investment demand far jth sector of

destination as
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T = (K + g1 - T
(22) U (ky 7 13) £C1 + ry) 13 X

where r; is post terminal growth rate in output of sector j.
The link between investment by destination (U ) and thét by

origin (IL;} is given by

y. T

T i
(23) '[i ne ,E bi' i

.
where the distribution coefficient bjj indicates proportion-
ate share of ilh capital good producing sector per unit of

investment in jth receiving seclor.

Laﬁtly, turning to inventory investment, in some of the
models such investimenl over. the entire plaﬁ period is related
o incremental output over Lhe same period and the terminal
vear investment 1is then determined wusing the stock-+low
conversion facltor. In the official models, it is related to
output of the current period, alt times subject to some given

total ﬁtnck changes.

Private Consumption

Private consumption is the most dominant component of
the final demand vector accounting for two-thirds or avan
three—~fourths of final d;mand in most of the consumer goods’
gsectors. Hence, projection of output structure, would great-
ly depend on determination of the private consumption vector.
In some of the models, whare GDP growth rate is specified as
4 tlargel, aggregate private consumpltion may he determined
fraom macro relations as digcussed earlier. A multi-sector

plan model in this case determines the gsectoral composition

of private consumption.
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In some of the optimising models, on the other hand,
the objective function is stated as maximisation of discount-
e& sum of private consumplion over the plan period. While
the model generates the optimum level of consumption, its
composition 1is assumed to be fixed inm the CELP model. To

state formally 3

T
(24) maximise t? Wity C(1)
=4

where W(t) = (1 + r)”% and Ccld C(L) £ F(L)

wheré r is sacial discount rate and Ccl is diagonal matrix of
consumption proportions with L ¢;,=1. Given this assumpltion,
only the scale of consumption of the composite good is deter-
mined by the solution of the optimising mechanism. The {ixed

proportionality assumption for private consumption is indeed

very restrictive, because it implies that income elasticities
of consumption do not differ from commodity tTo commodity

(Srinivasan, 19465).

The most commonly used, though not always satisfactory,

method of detarmining commodily composition of consumption is

through the use of constant elasticities of demand:
t ty t tyei
(25) (Cl. / N¥) = Clo ( C / N¥)

where Cit-= consumption expenditure on commodity i in time t
cl= total consumption expenditure on all goods and

gervices in time period L.
Ne= Population in time 1t

8y = Engel elasticity for commodity i
" tjo ® 4 constant
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The above squation states that the per capita consump-
tion expenditure on commodity i depends on per capita total
consumption expenditure. In particular, it implies percent-
age change in per capita demand for commodity i equals per-—
centage change in total consumption expenditure multiplied by
the Engel elasticity

A problem with the use of Engel elasticity is that the
adding up candition may not hbe aatiséied i.8. The secltoral
deménd projectinna may not add up to the total. To guarantee
the adding—up condition, the Engel elasticities should satis-

fy the condition

il
-

(27) Egiei (C; 7 C)

The loglinear function is simple and convenient but has
unsatisfactory features. The implied constant elasticity
contradicts the fact that for most commodities,  elasticity
tends to decline as income or total consumption expenditure

increases. The {function also passes through the origin,

which is not a desirable feature in a consumpltion functian.

M-R use Enéel curves estimalted from cross—section data
along with g(g), the density function for frequency distribu-—
tion of households by per capita total expenditure «c. The
parameters of g(c) for base year O are estimated +From
available N&S8 data. Givén plan targets on growth and distri-

hution of consumption, one may obtain g(c) for the target

Yyear.

The consumplion demand for specific item i is ¢
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£30

(28)  C; 7 = nT 3 al (¢) . Dj(e) . dc
‘ «~ %

where D;{(c) represents cross seclion demand function (Engel

curve) for commodity i,

The Jquestion now 18! undey what conditioms will (Z28)

reduce to (246) 7 Rudra (19246%) mentiaons the foallowing two

conditionsi

(i) D;(c?) has log linear form
(ii) gl¢ey and g%c) have the same Lorenz ratio, though
different mean. This would mean consumpltion of all fracltile

groups would increase by the same factor.

Empirical evidence on Indian data shows that g(c) has a
lognormal form specified by meanfu' and standard deviation 7\ ;
An advantage in the use of two parameter lognormal distribu-
tion is that the Lorenz ratio is a monotonic function of A

only.

Now, so far as plan models incurpnrating the bhasic
needs dbjective in terms of poverly line PL are concernad
(PPD, 1962 and the official mndela), an important feature
relates to consistency between the statad BN ubjectiue; the
agjregate private consumptlion and its size distribution. Letl
Cp be the PCE of the pooar, i.e. the laoawest p proportion of
the population. Suppose the plan objecltive is to raise Cp

upto PL. The following relations may now be employed to

achieve the required consistency!

(29) ey = p

300 ey, - A =g
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where ((t) = area in standard normal curve from -Coto t
and Yp =pgint in abscissa of standard mnormal distribution
corresponding to consumption level PL. Now, one approach
followaed hy PPD (1262) is lo exngenuugly specify "\ (or L)
and 3et PCE of the entire population c. Given p and PL (mcp),

we may compute Y q and ¢ froam the above eguations. Note

[
that 9 is share of the poor in aggregale consumption. Anoth-
er apptroach adopted by the official plan exercises (PPD,
1973) is to start with ¢ given from the macro relations and
use the above ejualtions Lo detarmine inequality parameter)‘

(Equations (29) and (31) are used to get Yp and g respective-

ly; then, (30) is employed to determine A ).

1.3 Use of Linear Expenditure System

In the c¢ross ﬁectimn demand function of the Engel curve
type, consumption demand for a specific item is a function of
income (or tolal cansumplion expenditure) aiﬂne. Dafinite
improvements in estimation of demand Functinns_have been made
by a Task Force of the Planning Commission (PPD, 1977) whose
paraméter estimates have heen used by the Sixth and Seventh
Plam models. Demand projections are made in two slages in
these exercises. First, all commodities are grouped into 16
hroad groups and demand for these Jroups are projected con-
sidering the Linear Expenditure 8System (LES). Secondly, best
fitting Engel curves are employed for different finer commod-
iiy sub-groups covered in each LES group and their demand_
levels are projected subject to LES totals. Experimants'with

LES on Indian data had, however, bheen made earlier in the

sixties (Paul and Rudra, 1964y Joseph, 1968). Although 1lhe
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astimated parameters had not been used directly by a plan
model as such, these were nevertheless used in a plan related
exercise by Rudra (194&7) to investigale balance in gruwth"

rates estimated by the Plan documents for the decade 1241-70.

The LES developed by Hlone (1934) specifies expenditure
on each commodily group as a function of income or total con
sumplion expenditure (y) and prices (P) of all jgroups. The

syalem is expressed as

n M |
I-E pj’q ..j) y 1=118rilnin

jt '

(32)  pyqy = pia~y + by (y -

n
where by » O , % by = 1

Here, q; is quantity of consumption of ith good and p; its
price. The parameter q*i 18 interpreted as committed
quantity of consumption purchased irreape;tive of prices,
The other parameter b; is a marginal prnpeﬁaity to  consume

and indicates the proportionate share of ith good in tﬁtal

consumpltion in exXcess of all committed consumption.

The LES 1is a complete demand system maximiging the
Stone—Geary type 1log linear utility function subject to
budget constraint. The system possess, interalia, the

property of additivity i.e.,
(33) ;
_ y = L Pidy

Since b1>6, the system cannot accommodate inferior goods.
PPD (197%9) estimated LES paramelers by applying Newton-Raph-
son method to time series of cross section data obtained in
various rounds of NS8 consumer expenditure surveys spanning

over Uhe period 1961-62 to 1973~74. The need to use time-
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aefies data based demand funclions for macro deménd praojec-—
tion has begen recognised for long. Parameters of such demand
functions reflect some essential characteristics of the
growth process and are preferable for plan projections. In
this sense, the Sixth Plan model represents a definite
improvement.

Dividing (32) by p; one gets

* ' 1 H

® )

n
=47y k by = (py/pg) tay moan

14

Thig shows that quantities demanded are linearly related to

each other, given the relative prices. Dividing (32) by g,

we gel
3 1 ¥
(35) Pi pi(q i/qi) + bi jgi((q_j“lll _J)/ lqi) p_j
This shows that one may determine prices, given quantities of

i

demand in absolutle magnitude.

Rudra (1967) uses LES to investigate Uthe extent Lo
which agriculture actsg as a constraint on industrial growth
and lto compute the magnitude of price and fafeign exchange
pressures that may be generated if the growth process
happens to be unbalanced. 8ince he intends to measure the
price~affects af a supply constraint situation, it is neces—
sary to employ a demand function involving prices in additian
to income. The LES becomgs a convenient tool for this pur-
pose and it is integrated with the I-D system to study the

demand-supply balance.

The study uses 3 aggregative sectoral classification
scheme. It i3 a terminal year model and the notion of balance

refers to the terminal year. To study the ‘balanced growth’



pattern, Rudra assumes relative prices in target year to be
the same as Lhose in base year. This helps him 1o gat two
independent linear relations involving g4, qp and qg, the per
cépita quantities of consumption. SHubstituling the corre-—
sponding total private consumplion values in Lhe commodity
halance equations, one may derive a relationship belween
output, net exports and other exogenously given final demand
elements. Thean i£ is possible Lo produce balanced combina-
tions of rates of growth for the tLhree secltors and to calcu-

late foreign exchange effecls of unbhalanced growth.

In order Lo predict price effecls of ‘unbalanced’
growth, the sleps are followed in the reverse direcltion.
Given outputl and exogenous components of final demand, com~
modity balance equations yield total private consumption.
The corresponding per capila consumpltion values are then used

in LES to calculate relative prices.

Since the purpose of Rudra's exercise was to use LES
once to predict gquantity demanded at given relative prices
(for the halanced growth consideration) and another time 1o
predict prices with given guantity of supplies (for price
effects of imbalanced growth), he estimates the paramelters in

two diffearent ways. In the first case the expression

T n " |
(34) I L {qit L I T bi

_ % (pjt/p“,) (qjt - q*j)}e
't=1 L*1 af

|

is minimised for variations in by and q*;. This he calls

quantity fit. In the second case the expresgsion

T n | *r n % 2
@70 FO Lttt faTi/age? iy 7 by L ey (A50 = 970400
{s minimised for variations in by and ¢%j. This he calls
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price fit. As the following table shows the estimaled values

of the parameters, however, do not differ much between the

two fils.
Estimates of LES Parameters by Rudra (192467)

_.“.-'—“Hﬂ._m-h_.“w“H—Imﬂﬂ”““m“u—m—ﬂu_-—pm_“nﬂ_m . R K 3" N _ 3 ' R’ 32 2 B __§ X § 2 _ __E___3 _§N'"" N __E- __E____ N __E___]

Commodity class Quantity fit Price fit
1§ by " by
Foodgrains 6 .00 0.355 o O Yoo 0.344
Other food products 4.34 0.307 4.23 Q.97
Non—food products 4.98 0.343 4.86 Q.339

WH”#Hﬂm“.ﬂ_“ﬂ““m“#—_#hﬂﬂﬂ-“ﬂm“““m

1.4 Prices in Multi—-sector Models :

Multi—-sector plan models are typically concerned with tUThe
real variables by focussing on +inal demand and output. A
few plan models, haowever, consider price determination rules
and endogenous response of some real variables 1o price
changes. The I-0 system has got a price counlterparl where
unit pricea.(Fi) are expressed as cost of intermediale inpuls

and facltor payments 3

"
(38) Pi = Eiajin + Vl y Wl 2

ﬂ

" .

where V; = value added per unit of uutput
l; = labour-output ratio
ki = capitalwnutput'ratia

wy = wage rate per unit of labour

33



r;y = rent and profit per unit of capital

If A' denotes Lrangpose aof the I-0 coefficient malrix

4, we may write the above equations in matrix form as

(1-av)" Ny, or

(40) P

it

(41) P (I-A°)" 1V (C17 W + Ckl R

where {131 and Ckl are diagonal matrices of labour-oulput
ratios and capital-output ratiocs. Goods prices are thus
expressed in terms of factor prices. An alternative formula-
tion 1is to treat cost of capital in mulliplicative rather
than additive form. The intermediate material cost and wage
hill together constitute the prime or variable cosit. The unit
prime cost is then inflated by a markup rate lo gét price
following Kaleckian tradition. The price furmatinn rule is

then expressed as

~ ",
(42) Py = ( L ajipj + Wili) (1+Ti)

rl

Price equations of the above kind in one variant or tﬁe
other often track observed prices fairly well under normal
conditions (Ghosh, 19447 Watanabe and Shishido, 1970). Given
the linear technology and lhe mark-ups, the cost based pricea.
are independent of the.level and ﬁtructurexuf final demand.
These price equations also neglect the speculative elements
which may have. significant impact aon prices in abnormal
conditions like war or natural calamities. In these condi-
tions the I-0 models may fail to pravide efficignt tracking

ability.
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The cost based price equations have been used in
multi-sector models for price projections. One of Llhe first
to use this methodology for numerical computations was
Johanson{19260) in his exercise on multi-sectoral growth
projections in some more general form by separately consider-
ing the cost of nopn—competitive Iimporls, depreciation allow-
ance and indirect tax rate, While retaining the I-0 1tools
for current input demand, Jobanson allows for pessible sub-

stitution bhetween labour and capital depending on their

relative prices.

Such price systems have heen adopted by many Indian
studies, some recent ones being Barkar and Subbarao (1981),
Taylor (1983), Gupta and Srinivasan (1%984), Jha and Mundle
(1987). Bame aof them intarpurate wage—-price interaction by
making wayges dependent on prices of consumer gJoods,. Su ch
interactions are noarmally more relevant particularly for the
organised secltors where there are institutional mechanisms
linking wages te consumer price index number. The mark—up
rate, on the other hand, is often assumed to be fixed exoge-
nously. An alternative hypothesis is that mark-up rate
Qaries directly with excess demand conditions. This can be
captured by relating mark-up te level of capacity utilisa-
tion., This relation helps to introduce a feedback mechanism
from the real block to the price block in gome computable
general equilibrium (CGE?} Eodela in the structuralist tradi-
tion (see, Taylor, 19833 Panda and Sarkar, 19?0_ for such
models developed for Iﬁdia). With the I-0 guantity (closed
loop version) and price systems at their care, these models

~are very similar in structure to a plan model.
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another class of CGE models developed in the tradition
3¢ ‘Adelman and Robinson(1978), also evolve from a closed I-0O
quantity system. ~ A distinguishing character of lhis class of
maodels is that all factor and commodity markets are cleared
by their respective prices. Since Lhe set of equations is
homogensous aof degree zero in wages and prices, such CGE
models determine only relative prices., ILf producl prices are
giveﬁ, there are as many number of equations as number of
endogenous variables in the factor markel equation system.
With the factor prices given, it is necessary to have in the
product market equation system one exlra eguation providing
the normalisation criteria ﬁn determine the level of ahsolute
prices. While the input-output models or Uhe -Taylur type
. stEucturaliat CGE models are demand cnnﬁtrainéd, the
ﬁdelm&n-ﬂnbinsnn type models are supply constrained because

‘aggregate supply of primary factors limits outpul growth.

Lastly, we may draw attention to a price endogenous
model by Rudra (12&6&). Although its focus was on formulation
of a frame for decentralised long—term planning, the objec-—
tives of the plan were'ﬁtated in terms of prﬁvisiﬂn of mini-—
mum needs of both private and publi¢ goods, reducltion in
inaguality and attainment of self sufficiency. In some
respects like integrat%un of inequality and aggregate
private consumption, Rudra follows PPP (1%62) with lognarmal
distribution assumption for PCE. An interesting fealure 1in
Rudra's paper relates to the objective of private consumption
in terms of attainment of normative minimum quantities of

cansumption for certain goodds. This was stated as !
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(43) Di(ca FP"IFPEF"""!P“) ::I ':Ii ¥ i='1r---=-rﬂ'l.

The demand functiaon D; is used to ensure that:harket price of
commodities Py,v..uu,P and C,, the PCE of the lowest a% of
the population, will bhe such as to make the demand for com—
igd

modity 1 egqual to the normative minimum. By definition Cq

N
' (44) Ca - _EipinDi (Caf P.ﬁ'f.ll-ippn)
Lz

Rudra wuses (43) and (44) to solve for Ps,.....,P, and
Car given prices of nnn“EEsential goods P4 to Poo In a
later sltage, the prices P,.q4 lo P, are determined by a linear
programming method with minimisation aof foreign assistance

over the plan period as the objective function.

Rudra's faormulation.is impotrtant in so far as it recog-
nises Lhal an income—price strategy*is necessary to attain
normative minimum private consumption ltargets. By assuming
the consumption norms as given exogenously, Rudra, however,
ignores the feedback from the prices to the " consumptlion
norms. Incorporation of such a feedback process is .easential
particularly for the foed items. A standard procedure 1o
determine the food consumption norms is to operate a linear
phiogramming problem thalt minimises the cosl of a fooed baskel
saltisfying the minimum requirement levels 1n regpect of
various nutrients. With changes in prices, the coat
tonditions change and hence, the normg also should change.
Secondly, if one uses a complete demand system that satisfies
the adding up criteria, equation (44) will nol be an inde~
pendant one. It would be necessary te introduce one more
equation to determine pricealth1, ....,.Pm ) and Ca from

(43) and'(44>: for instance, one may pul a restriction on the



epst of the normative baskef.

To conclude, the Leontief input-outpul system is at the
core of virtually all plan models used to analyse issues af
gtructure of production and investmenlt. The main virtue af
such models lies in the fact thalt they provide a consistent
framework for cﬁnﬁidering policies that affect VArious
interdependent seclors. A majaor proaoblem with such models is
that they are concerned with the real side of tLhe economy
ignoring the price variables. It is important to extend the
input—-output models to iﬁcnrpnrate the price variables
hecauge certain incentive inslrumenits such as taxes and
5ﬁbaidiea could be built into the model system. This would
help 1in proper design of policy toals that work through the

market in a mixed economy.

.
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Chapter 2

INDIAN BCONOMIC GROWTH AND THE
RASIC MEED GOODS (BNG) INDEX*

In this chapter we make an assessment Of the performance of
the Indian economy sinCe the beginning of the planning era. 1In
section-2;1 we briefly discuss séme key features of the Indian
econamy relating to growth and distribution in national iﬁcome and
changes in absolutc poverty. We then argue that national incqne is
not a good indicator of the performance of the ecoramy in so far as
provision of basic needs is the pfimary objective of planning. In
section 2.2 we propose an index called the Basic Needs Goods (BNG)
index which is based on production ©f a small range of essential
goods and services. The question of choice of an appropriate set of
weights 1s discussed at some length and two alternative sets are
chosen for construction of the BNG index. Section 2.3 deals with the
data base for construction of the imdex. In section 2.4, we then
examine India's development experience with the help of the BNG and

the conventional GDP indices. Lastly, scme concluding observations

are made 1n section 2.5.

2.1 AN OVERVIDW OF GROWIH AND POVERTY

GDP Growth

It is natural to initiate a discussion on the overall
performance of an economy by looking at movements in its national
income, which is a measure-of the volume of aggregate production.

Judged by national income growth, the Indian economy has been MoV 1.1

Py sy el " - T ——

* This chapter (excluding section 2.1) is a revised and updated
version of Panda and Chakrabarti (1981).
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on a steady trend growth path since the beginning of the Five Year
Plané. Gross Domestic Product (GDP) at constant price has grown at

a trend rate of 3.6% per annum over the period 1950-51 to 1986-87.

The growth rate has been more or less stable over the various sub-

periods with some indications of accelera}:iﬁn since mid-seventies
(See, Table 2.1). A large part 'of the benefit of the overall l
growth has, however, been offset by population growth of about 2%
per annum, The trend growth rate in per capita real GDP 1is only
about 1.5% over the plan period as a whole, though in recent years
it has been a little more than 2% per year. The growth performance
of the Indian economy has generally been rated as modest, parti- .

cularly in comparison to that of other developing economies during

the post-war years.

Table 2.1

Trend Growth Rate in Real GDP

Period — v TGP ' Per capita GDP
I |
1950-51 to 1986-87 3.65 1.48
1950-51 to 1964-65 3.85 1.86
1667-68 to 1986-87 3.89 1.66
1974=75 to 198687 " 4.30 2.11

L .

. -

Note: 1. Growth rates are estimated by fitting semilogarithmic
functions of the type log Y = a + bT, where Y = relevant

GDP and T = time.

2. The yéar:s 1965-66 and 1966~67 are excluded from the sub-
periods because of very abnormal situation due to two
successive droughts, a wak with Pakistan and devaluation

of rupee.
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Income Distribution

An important question that is often asked is whether the

benefit of the modest economic growth has percolated to the lower
income groups. Income distribution data are not available in India
on a systematic time series basis, But data on per capita consumer
expenditure (PCE) distribution a're avallable on a fairly comparable
basis for a long period from surveys conducted by National Sample
Survey Organisation (NSSO). According to the NSSO data, the degree
of inequality in size distribution of PCE registered a statistically
significant fall in both rural and urban areas during 1960 through
1973 (Dutta, 1980). The NSSO data are at current prices. The
question as to whether the inequality reduction has taken place in
real terms as well cannot be answered without considering relative
price rise faced by vaa;ic}us income groups., Some investigators (e.g.
Murty and Murty, 1977) have found that the lower incame groups
experienced a higher rate of inflation than the upper income groups
between 1965 and 1973. If so, reduction in Gini-coefficient in

nominal terms overstates the change in real terms for this period,.

Absolg_g_ te Poverty

A more direct answer on the question of percolation could

Pe obtained by examining the extent of "absolute poverty". Ahluwalia
(1978, 1986) estimates poverty in rural India using two measures:

(a) the head count ratio, which refers to percentage of population
living below the poverty line; (b) Sen's index (Sen, 19706) which con-
siders not only the number of the poor but the intensity of poverty
as well. His finding is that extent of rural poverty declined in
the‘fifties, rose to a peak in 1967-68 and decl%ned further there-

after (See Table 2.2). He does not find any significant upward or
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Table 2.2

Poverty Estimates

i

Year 'Percentage of popu—! Sen's Index  'lotal popu- 'Percentage
‘latlon in poverty 'lation in  'of poor
! : ' 'poverty '
' Rural ' Urban ' Raral ' Urban '{Million) ;
! ' '\ ' ' _ALL INDIA
(L S A MY S - S A S
1956~57 54.1 0.23
1957-58 50.2 0.22
1958-59 46.5 0.19
1959-60 44 .4 - 0.17
1960-67 38.9 40,4 0.14 , 156 173 39,2
1961-62 39,4 39.4 0.14 155 Vi 39.4
1963-64 44,5 42.5 0.16 . 161 208 44,1
1964-65 46,8 45,7 0.177 226 46,6
 1965-66 53.9 46,4 0.21 . 180 234 47.2
1966-67 . 56.6 48,4 0.24 278 55.0
1967-68 56.5 48,3 0.24 . 188 285 54,4
 1968-69 51.0 45,5 0. 20 .176 264 49.9
1969~70 49,2 a4 .4 .19 . 108 262 48 .2
1970-71 47.5 41.5 0.18 . 108 256 46,3
1971-72 41.2
1972-73 43.1 44.6 280 48 .4
1973~74 46,1 38.7 O.17 . 130 - 264 44 .6
1977-78 39.1 39.0 0.14 262 40.0
1983 33.2 34.9 245 33.0
Sources:; Ahluwalia (1986), Dutta (1980),'TEndulkar (1987) .
Last column estimated by us using data in Tendulkar (1987}).

Note: (1)

('2) Poverty line is defined as 111onthly per capita expenditure |
-~ of Rs.15 and Rs.20 at 1960-61 prices for rural and uroan

areas. EESPECthElY
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downward time trend in rural poverty for the period 1956 through
1977. But there has been large fluctuations in the extent of
poverty over time and these are negatively related to agricultural
performance. Dutta (1980) reports f.hat movements in incidence of
poverty in both rural and urkban sectors exhibit common pattern of

fluctuations, rising or falling phase occurring together in both

sectors.

- The Indian economy has been on a steady growth path in
terms Of aggregate and per capita real GDP growth during the
planning era. Income (consumption) distribution has improved
slightly indicating scme percolation of benefit of growth to the
lower income groups. These changes have, however, not been strong
endﬁgh tO cause a significant fall in absolute poverty. Even after
about four decades of planning, poverty persists at a high level
with atleast one third of the Indian population living below the
poverty line. 1In the following sections, we examine India's

performance 1n the BNG sectors.

2.2 BASIC NEED GOODS (BNG) INDEX

In this section we develop what we call the Baéic Need Goods
(BNG) irdex. The conventional national Aincome concepts such as GDP
used in the earlier section do not seém to be sufficient for assess-
ing performance of the Indian economy in the sphere of basic need

goods. There are two main reasons for this. First, the GDP measure

Wl - e alkiiedaliiniier T

L —

1/ The treatment of GDP ac a meaningful measure of 'growth' has come
+ to be questioned even in advanced econamies in recent years although
for different reasons (see, Nordhaus and Tobin, 1971). See also
Hicks and Streeten (1979) for a survey of measures supplementary
to GDP, | | | . | ._
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relates to a comparatively amorphous total of 'all goods ard services'.
It may happen that in a particular year national income shows signi~
fiﬁ:ant rise because of substantial provision of luxury goods or
'regrettable necessities' like defence dr law and order, while there
i1s little or no increase in provision of essential consumer goods. In
so far as success 1n provision of basic needs is to be judged, the
appropriate yardstick should be based on basic need goods and services.
Secondly, in the GDP measure, which gives aggregate value of all .
- goods and services, market prices are used as weights - a car costing
One lakh rupees being given a thousand times greater weight than a
quintal of wheat costing one hundred rupees. Such use of the price
structure as welghts for the BNG basket is not conceptually satis-
factory because relative prif:es need not reflect the relative =
basicity of BNG items.

Our objective for construction of the BNG indexr is two~-fold:
(1) to take into account only a range of consumer goods which
qualify as BNG, and (2) to use a weighting system that reflects the

relative basicity of the goods considered,

A simple way to judge progress in provision of BNG basket

might be through consideration of the market value of the basket

;&; where P, = price of ith good, X, = production of level of ith

good, and i ranges over the items considered in the BNG basket.

P

Prices here serve two purposes : (a) weighting the different items,
and (b) translating the hetefogemus basket 1nto a common dimension.
If we eschew the use of prices and use a set of pure numbers W, as

mights, (z:wri = 1), the sum IW, Xi will be a meaningless quahtity'.

However, we can still construct a meaningful index of change in the
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production of these goods, through weighted aggregation of the index

numbers of physical production of the goods with a common base

year.  We thus define the BNG index as:

{2.1) BNGt = I, W Q..

= index of physical production of the et

basic need good in year t in per

9t
capita terms

w, = welght attached to ith good (discussed below)

An index of this kind enables us to make a comparison
between BNG basket at different dates, although it does not help us
to meaeere the absolute size of the basket at any date. We use
above per capita output rather than aggregate ocutput because the
index is intended to measure success of the camunity in providing

basic needs to all its members.

The BNG index may be interpreted as an index, 1nh some sense.,
Of potential per caplta welfare of the comunity, measured in terms of
satisfaction of basic needs. It is potential because the index
proposed here 1s an aggregative index that leaves out the distribution
factor. The weilght W, can . then be viewed as a measure of the rela—

. th

tive contribution of the 1~ good or service to aggregate welfare. A

value judgement that non-basic consumer goods have zero welfare welght
will perhaps be quite generally acceptable_in a situation of wide-
5prea5 absolute poverty. The index as defined also gives zero weight.
to the productic:;n of capital geode. Capital or intermediate goods
need not be viewed as end by themselves, but as means of producing
Other goods, Their performance should ultimately be judged by the
BNG sector. ' .
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Turning next to the question of choosing an appropriate
weighting system, one position may be that the weights should all
be equal; that once we recognise some needs as 'basic', there is
no ground for further ordering them as more or less basic., It is
not easy tc refute such an argument on a priori grourds, given some
exogenous listing of basic need ‘items. However, assighing equal
weight to all items - e.g., treating clothing to be as important as

food - does not intuitively appeal to us as a right procedure.

'jfmother procedure would be to choose weights in proportion
- to the percentage shortfall of actual per capita producticm from
some absolute minimum standard consrructed on the basis of some
physiological or other norm. For example, suppose that the desired
minimum quantity or norm of food (per capita per year) is 200 kg, and
~of clothing, 20 meters. Let the actual production in the benchmark
year per capita’ be 150 kg. of food and 10 meters of cloth. Then the
shortfall fram the standard is 25 per cent in case of food and 50
per cent in case of cloth., According to the criterion under
discussion, the proportion between the weights attached to food ard
clothing should be 25:50 i.e., 1:2. A weighting procedure of this
type is used by Drewnowski arnd Scott [1966, Section 1.4] inlthe

construction of an index of level of livirg.

Despite its intuitive appeal, there are difficulties in
employing this weighting procedure. First, it will be difficult to
fix up the absolute standards;indeed for all items other than food,the
norm or the standard set up is likely to be essentially arbitrary.

Secondly, the logic of the procedure requires that weights e
changing over time., When the weight of scme basic need good falls
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s s
to zero, it will disappear fram the index. The fact that the

community has succeeded in achieving the target or the norm for

this cammodity will not be reflected in the index in any way.

The index will thus reflect failure more than success or achieve-
ment. Thirdly, this procedure also essentially treats all the
basic needs -as equally basic, This is so because if the percentage
shortfall in respect of one commodity is twice as much as that of
another, 1t gets twice as high weight, irrespective of the nature
of the camodities. The comunity, however, may accord different
degrees of importance to different goods. The greater shortfall

in the production of one basic need good relative to another may,
in such a case, be a consequent:_e of the relatively smaller .

importance attached to it by the mmnuhity.

Once it 1s accepted in principle that goods are basic in
different degrees, it is natural to look for guidance on their
relative 'basicity' in household preferences as expressed in house-
hold consumption behaviour. Following this line of approach, one
possible weighting system is to take the weights as proportional to
the budget shares of the commodities (for all consumers or for a
particular class of consumers). However, the difficulty with this
system 1s that the weights are similar to those in a GDP index and
relative prices sig'ﬁificantly affect them. In a tm—c;::mzodity |

econamy, the budget shares (weights) w, and w, may be written as:

i

il nl—

L _ —

1/ The item for which the norm has been achieved does not
disappear in the particular variant considered by Drewnowski .

and Scott, but it gets the minimum weight,
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(2.2) Wy = 5, arrﬂr W, = b,
q1 + (“f)'i‘")qz q" + (_ﬁ,T“)qz
. Pr
vhich directly depend on relative price, 5.

A welghting system which does not involve prices can, however,

be built up from the budget shares. Consider a class of high income
households 'h' and another class of 1ow income households '0'. The

weight of a comodity 'i' may be taken as:

501 201
(2.3) W, = / L.
. L Shi S ¥

where S and - Sh denote the budget share of ccrmiodity '1' for

= ., .. 1|
l‘/ TR Y

the two income groups (in the 'base' or *benchmark® period). Since |
the welghts are intended to measure the relative 'basicity' of
different basic need goods, i1t will be appropriate to define the
budget shares as shares in total expenditure on basic need goods only

ard not on all 1tems of consumption.

That the above ratios of budget shares do not involve prices

in a significant way can be seen in the following way. Consider L,

(2.4) r, = ——i0%0 . Pihdin
) 1 L. Ps A L, Pinds
1 710710 i “ih*ih
_ [E}i.'_l._hqlh ) Ti0%i0
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1/
which does not involve prices. It may be noted that this result

continues to hold if Ps g and p.,, are not equal, b.it the ratio

- between them is the same for all basic need goods and services.

Here, we ignore any indirect dependence which may result fram
dissimilar reactions of per_lcapita consumption of the two groups of
households to changes in the price of one basic need good relative to

another.

Another welghting procedure based on consumer expenditure 1is
to‘take welghts as inversely proparltioml to the income (or expendi—.
ture) elasticities of demand for the basic need goods. Treating a
comodity with lower income elastic:ity Of demand as more 'basic’
“than another with higher incame elasticity of demand appears to be
'reasonable' on intuitive grounds. It 1s easy to f:heck ;, 1n the same

way as above, that these weights also do not depend on prices.

Two alternative sets of weights, Wi g and Wi based on these
last two approaches have been constructed and reported below, It
will be seen (Table 2.3) that the two sets of weights are not very

2/

digssimilar. This is not unexpected if the cross-section and time-

serles behaviour of expenditure on particular items with respect to

o bl ™

1, The weights thus turn out to be proportional to ratios of quantities
of different basic need goods consumed by the two incame classes.
In view oOf this one might consider calculating the weights directly
from the ratioc of such quantities of consumption. However, data
on physical quantities of consumption by different expenditure
classes are not availabhle in the Indian NSS reports systematically
and for all the relevant items. There are also conceptual diffi-
culties in measuring quantities of services like health and
education., In any case, for actual calculation of the weights,
1t will be much simpler to use the relative budget shares rather

than the relative quantities of consumption.

2/ As noted in(Section 2.3) the ratio of budget share weights in case
of education and medical care have also been used for the set W,

- based on elasticities.
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total household expenditure can be treated as similar. The_relatioﬁship
between the two sets of weights can be explained in terms of the Engel
curve for the commodity 'i' in Figure 2.1, where!Eb gives the per capita
total expenditure level for the low—indome class and Eh the level for
the.high—iHCGme class. RT 1s the tangent to the Ehgel curve at T. The
slopes of the lines OT, OH and R'I"are given respectively by o, B and vy.

. Now the weights based on ratio of budget shares, Wiqs will clearly be
proportional to the ratio «/B. On the other hand, remembering that
elasticity 1is given by the ratio of the marginal to thelaverage; the
weights w,. based on inverse of elasticities (at expenditure level EO)

12
will be proportional to o/y. Clearly, there is a level of B relative

to E, for which the two weights are exactly equal; and they will not be
| very unequal 1f the level of Eh is not very different from that level.

Also, in general, the less the curvature of the Engel curve the less

unequal are the welghts,
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The weights W, in the BNG indexhare-constaﬁt; while,the
per capita production d; + changes over time, A gquestion arises as
to how we treat the case of a commodity 'j' whose per capita
production has exceeded the physical noﬁn Ejj (however defined).
Since the BNG index is intended as an indicator of;prégress in meeting
basic needs, we take the pOSitiaﬁ that in such a case, the index of
per capita output qj should be frozen at the lavel of the norm 7&5,
while keeping the weight unchanged at wj. This will make the index

reflect the success of the cammunity in achieving the norm in respect

th

of 1§ with appropriate weight of the j item, while not taking into

account further gtowth in the production of this item, because such
production can no longer be treated as meeting needs of the same kind

of urgency as the other items in the basic need goods basket.

Before concluding this section, we discuss the-quesﬁion'af the
choice of the low and high income classes, Sﬁppose we choose for the
. low income class a group of households whose average standard of living
falls considerably short of meéting basic needs, In this case, some
basic need qoods may get negligible budget share or elasticity weights,
Thus, it will be appropriate to take in the numerator an income group
such that a. representative household of this group is just able to
satisfy its basic needs, i.e., enjoys a standard of .living at or about
the poverty line. The group we choose for representing the low income
class is the class of households whose per capita monthly expenditure
lies between the median and the third quartile of the distribution of
- rural households in India by monthly per capita expenditure - a Class

which we may describe as the 'third quartile group' for convenience.

71



5o far as the choice of the high incame class for calculating
the weights Wi 1s concerned, what is required is that it be a high
enough incame group to bring out the differerces in expenditure pattern,
and hence the relative importance of different basic need goods,
sharply. On the other hand there should be comparability in economic,
"social and cultural environment and in the quality levels of producté
consumed. For this reason, it is not desirable to take a 'too' high
incane group also. In this exercise, we have chosen the richest five

per cent in the distribution of consumer households by monthly per

capita experditure to represent the 'high incone' class,

2.3 CHOICE OF ITEMS AND CALCULATION OF WEIGHTS

Turning now to the details of the actual constructién of.the
index, we first take up the question of the choice of the items in the
basic needs'basket. Authors like Khan (1977) and Streeten and Burki
(1978) are of the view that there are no objective criteria to decide
vhich items shoﬁld be included in a basic needs basket. Yet in a
situation of extreme and widespread poverty and deprivation as in India,
there is usually a cOngensus in defining basic needs in terms of food,
water; clothing,.shelter, educétion and health. These items obvicusly
do not éxhaust the possibilities, but are comon to most discussions on
~ basic needs. We may choose these as constituting the class of basic
need goods. for the present purpose. Since data on production and
household consumption are available for a number of subgroups of food

items, it is possible to take separate account of these subgroups in .

 the construction of the BNG index.
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In this exercise, the following items have been counted as
basic needs: (i) cereals, (i1i) pulses and prod'ucts, (11i) milk and
ﬁroducts, tiv) edible 0il, (v) sugar and gur, (vi) meat, fish and egqq,
{yil) c'lc:thing ; (viii) primary education, and (ix) medical facilities.
Due to nori—availabili_ty of output and expenditure data, we‘ had to
leave out housing ard. safe drinking water from the scope of the BNG
. index. Thus, apart from our own judgement about the general consensus,
considerations of pragmatism as well as avallable data base have

determined the coverage of the BNG index construction.

For calculating weights based on ratios of budget shares, the
consumption experﬂitu;:e,data have been taken fram the NSS reports.
The item~wise per capita experditure (PCE) of the third quartile group
has beeﬁ obtained as a population-weighted average of per capita |
expenditure of the expenditure classes caning under that group. The

PCE figures for top five per cent of the population have also been

obtained likewise.

A set of weights W, can be constructed in this way fram the
expenditure data for a single NSS round. To get weights which are free
from accidental year to year fluctuationS, it }.nias Coﬁsidered desirable
to take the average of ratios over a number of years, rather than those
of a sin-gle. vear. 1In our calculations we used consumer expenditure
data fram 5 rounds of NSS: 20th, 22nd, 24th, 25th and 28th, which

cover the period from 1965-66 to 1973-74,

Private expenditure data on education and health are not in
general published by the NSSO separately. We could gét the PCE figures

~on. education and medicine only for 3 earlier rounds, 7th, 12th and 16th
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from tables prepared for Prof. P.C. Mahalanobis in connection with
Y
his work for the comittee on Incame Distribution and Levels of living.
We used the budget share of pi.lvate expendlture on these two itamns

obtained fram the above rounds only.

For ca‘lc:ulating welghts based on expenditure elasticities, we
have taken the elasticity figure._;s from Radhakrishna, Murthy and Shah
(R-M-S) (1979}). We have used the elasticities estimated in the R-M~S
study at the mean level of the 'middle income group', applying the
Linear Expenditure System to NSS consumer expenditure data upto 20th
round. 'The middle income group in the R-M-$S study consists of expendi-
ture classes 5th to 8th in thé NSS classification scheme. However, the
elasticity figures are not available for education and medical care.
For thése two items, we take the weights to be the same as those
obtained fram the ratio of budget shares approach. Table 2.3 shows the

two sets of weights of the BNG items based on the two approaches.

Table 2.3

Weights of BNG ITtems

— L [

Ttem o Weight
| W, W,
e I R L. : .

" . a2 33
3. Cereals - .2333 )
2. Pulses . 1633 X +3310
3. Milk . 0788 .0811
4, Bdible oils . 1352 . 1671
9., Sugar & gur 1026 1273
6. Meat, fish & egg . 1352 1114
7. Clothing - L0497 . 0796
8. Medical care | . 0609 . 0609
9. Education | .0416 0416
Notes: W, based on ratio of budget shares.

Wz baseg:’i on income elasticity of demand.

Ly i . i

——

1/ These c'iata are dvallable- in the Natlonal Income Re&earch Unit,
ISI, Calcutta,
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2.4 THE BNG INDEX AND COMPARISON WITH GDP

Time sex;ies data oh per capita physical output of various
bas1c need goo'g??; have been obtained for the vears 1950-51 to 1984-85,
These figures have been converted into index numbers with 1950-51 as
base year. These indices for a particular year when aggregated with
weights obtained above give the BNG index for that year. Before
discussing the behaviour of the BNG index, a few observations may be
made about the per capita output of different BNG items given in
Table 2.4, The performance of cereals, the most Important item in the
BNG basket, has not been unsatisféctory excépt for a few bad years_like
1965-66, 1966-67 and 1979-80. 'The number of registered medical
practitlioners has 'grown faster than any other item. Since we are using
~ this as a proxy variable for medical serﬁice, it is possible that in
' the construction of the index, the growth in the provisiﬁn of medical
service is being overestimated. The performance of pulses has been
very poor; its per capita production since the mid-sixties has corti-

nuously been lower than the base year (1950-51) level. Milk and edible

oils also fall in the 'poor' category.

ar eyl

1/ For some items the output figures in physical unit are not avail-
able directly. For such items, we made use Of some Proxy

variables to get.output indices. These items are:

Ttem | Proxy Variable
Primary Bducation |  Number of Pr imary School Teachers
Medical Care Numbe:l.: of Registered Medical
Practitioners
Edible oils _ Oilseeds
Sugar and gur h Sugarcane
Meat-fish-eqgg | Fish catching and landing
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Per C@bita Production Indices

Year ' Cereals ' Pulses ' Milk ' Edible ' Sugar ' Clothing 'Medical Primary ' Fish
| ' ; ! ' oills ' & gur 'Prac— ' School '
L ' ' T ‘ ' ' 'titioners 'Teachers
1950-51 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1951-52 101.1 98.5 100.6 95.9 106.3 111.4 100.5 103.1 - 98.5
1952-53 113.8 105.4 101.5 88.6 86.3 117.1 102.8 105.6 105.2
1953-54 132.2 119.6 101.8 98.6 73.7 120.2 105.1 109.8 104.5
- 195455 125.2 121.1 102.6 115.4 95.8 122.1 105.5 116.9 103.9
1955-56 120.2 120.0 103.4 101.6 96.9 126.0 113.6 117.5 123.1
- 1956-57 123.1 122.9 101.9 110.5 108.4 T26.1 109.2 118.4 147.0
1957-58 113.3 09.8 100.9 108.1. 109.5 119.7 T11.17 118.3 124.4
1958-59 129.6 134.3 99.2 121.6 110.4 120.6 119.9 T11.1 94.1
1959-60 128.9 118.2 98.3 107.1 114.9 120.0 103.5 114.6 130.1
1960-61 - 135.2 124.9 97.0 112.0 159.5 125.5 107.1 <114.5 105.8
1961-62 135.3 113.0 93.9 114.2 147.3 121.5 109.9 120.0 - 104.9
1962-63 127.9 108.4 90.9 113.3 127.4 124.7 112.9 123.0 110.1
1963-64 128.7 92.7 88.0 107.0 141.3 131.3 116.3 127 .4 136.0
1964-65 137.4 111.8 85.3 ° 124.2 158.8 127.9 118.7 128.9 134.3
1965-66 1G8.9 87.5 82.5 91.8 160.9 120.3 123.5 165.8 i34.8
1966-67 112.7 72.0 82.1 90.4 118.0 117.4 129.8 168.8 135.2
1967-68 138.8 102.1 81.6 114.2 118.8 125.1 135.3 169.4 144 .1
1968-69 136.6 85.8 81.3 02.0 151.5 118.3 140.9 167.5 148.1
196970 140.5 94.3 80.7 101.8 160.6 118.3 151.9 168.2 157.7
1970~71 151.1 93.2 82.0 119.1 147.0 109.7 159.4 169.5 163.6
1971-72 143.7 85.5 83.8 109.9 129.0 116.0 107.7 133.1 147.5
1972-73 130.1 74.6 85.1 84.2 138.6 108.8 176.4 136.4 165.1
1973-74 138.1 73.6 86.4 106.3 152.8 112.3 185.1 138.0 185.9
197475 128.2 72.1 87.7 100.1 - 153.1 107.0 193.5 139.5 182.6

J(Gantd.)
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Year " Cereals ' Pulses ' Milk ' Edible ' Sugar

LL

" Clothing 'Medical  'Primary ' Fish

I | I ] GilS T | ) 1 'Prac_ ¥ Sﬂ]:-lml ¥

' ! ' ' ' ' 'titioners 'Teachers °
1975-76. 150.6 91.7 89.1 113.7 145.8 110.2 201.3 138.0 171.2
197677 136.3 78.2 90.5 88.0 155.3 106.83 209.2 136.4 178.2
197778 152.8 80.0 92.1 98.0 175.6 106.9 215.7 134.3 173.9
1978-79 156.1 80.1 92.5 100.3 147.0 118.2 227.3 134.4 172.3
1979-80 128.9 55.1 93.8 84,3 122.1 112.1 229.06 134.6 175.8
1980-81 148.3 66.8 96.0 85.9 142.9 115.3 229.8 134.7 175.1
1981-82 148.5 70.8 102.0 110.2  169.0 112.7  227.2 134.9 174.5
1982-83 - 140.5 71.4 104.2 86.0 168.2 106.6 232.7 135.3 172 .1
1983-864 163.1 76.0 105.7 106.7 151.3 115.7 237 .2 135.6 173.6
1984-85 153.5 70.4 112.2 105. 1 147.8 115.8  240.0 136.1 173.3




The two BNG index numbers, labelled BNG1 and BNG'Z, Corres—

ponding to the two sets of weights, are presented in Table 2.5, which

also contains the index number of per capita GDP at constant (1970-71)

prices. Table 2.6 gives a comparative picture of the trend growth rates

of the two BNG series and per capita real GDP for different pericds.

Figure 2.2 depicts the movements of the BNG and GDP series, while

igure 2.3 shows the annual growth rates. The following points emerge

from the tables and the figures.

(1)

(2)

(3)

Over the entire period 1950-51 to 1984-85, BNG index
has gkown at a slower rate than per capita GDP

(Table 2.6}. e exponential trend growth rate of
GDP per capita (1.43%) has been more than double that
of either BNG1 (0.69%) or BN62 (0.60%) .

During the period 1950-51 to 1964-65, the BNG 1ndex
in both the versions registered a moderate trend
growth rate of 1.4% per annum. However, there was
near stagnation of BNG index since mid-sixties. The
BNG growth rate is legs than half a per cent during
1967~-84, when per capita GDP continued to grow at
about 1.5%. Thé BNG growth did not go up even when
GDP showed acceleration tendency after 1974-75.

During the first decade of the planning era, the

BNG indices remained above the per capita GDP index,
but continuously stayed below thereafter (Figure 2.2).
The lag in the BNG series behind the GDP series 1is
particularly pronounced during the seventies ard early
eighties. The per capita GDP in 1984-85 was about 70%
higher than its 1950-51 level, whereas the BNG indices

were only about 35% higher over comparable pericd.
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Indices of BNG and Per Capita GDP

Table 2.5

i

Py A

Year ' BNG, Bf\IGz ' GDP
' _ - __(Per_capita)

195051 100.00 100.00 100.00
1951-52 100 .64 100.97 100.30
1952-53 103.22 101.99 101.90
195354 110.29 107.97 106.35
195455 113.82 113.13 107.31
1955-56 114.09 112.99 108.71
1956~-57 120.50 119.22 112.38
1957-58 110.90 110.52 108 .27
1958-59 118.37 118,09 114,92
195960 117.96 116.53 114 .83
196061 122.84 123.00 120.45
196162 119.79 119.58 121.91
196263 116.10 115.82 121.76
1963-64 118,29 117.65 125,22
1964-65 127.21 126.93 132.24
1965-66 113.66 114,02 122.51
1966-67 107.80 106.66 121.21
1967-68 124,02 121 98 128.94
1968-69 121.64 119.51 129.33
1969~70 128,17 126.09 134.68
1970-71 132.38 129.40 139.01
1971-72 122,76 120. 25 137.88
1972-73 118.90 115.93 133.38
1973-74 128.76 125,91 136 .68
197475 125.37 122.92 134.92
1975-76 134,00 130.70 144,65
197677 127,27 124.06 142.51
1977-78 134,92 131.56 151.51
1978-79 133.61 129,73 156.52
1979-80 119.25 115.77 145,50
1980-81 128,29 124. 20 152.63
1981~-82 -135.06 132.34 157.73
1982-83 130.09 126.96 159.01
1983~84 137.98 133.86 168.36
1984 -85 134,92 131.32 171.31
Notes: 1. GDP series at factor cost at 1970~71 prices; indicCes

obtained fram CSO estimates.
2. BNG series constructed by us. BNG1 uses weights based

on ratio of budget shares ard BNG,, ‘uses weights based on
income elasticities of demand.
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Talble 2.6

Q_rowth Rates of BNG and Per Cagita GDP

(Per cent per annum)

Per 10d

195051 to 1984-85
1950~57 to 1964-65
1967-68 to 1984-85

1974-75 to 1984-85

“T' BIG, BING, : GDP (real
per capita)
0.69 0.60 1.43
1.38 1.41 1.86
0.47 0.40 1.53
0.47 0.42 1.99

Noteg:

by fitting semilog time trends.
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(4)

The year-to-year fluctuations in BNG (Figure 2.3) have
in general been sharper than corresponding fluctuations

1n per capita GDPI-Z When growth in GDP has slowed down,

the growth in BNG has slowed down by a larger extent,
and when growth of GDP has been accelerated, the growth
Of BNG has been accelerated further. (A few exceptions
occur like the year 1983-84). ‘The bigger fluctuation

1n BNG compared to GDP is intuitively a plausible one.
Agricultural output fluctuation may be seen as the
major causal variable for both BNG and GDP series, and
the fact that agriculture (food) has got a more dominant

weight in BNG than GDP explains the phenomenon.

Deceleration Test

The results above poirit towards a hypothesis that the BNG

index has decelerated since mid-sixties. We now in{restigate this

proposition more carefully through a statistical test. 1In order to

test if growth rates in two periods differ significantly fram one

another, we estimate the following type of function:

(2.6)

Log Y. = a+ b D+c¢ T+ 4dD.T,
Where,
Yt = releﬁant variahble (FED{J'G,l Qr BNsz for year ¢t
T = time variable {with 1950-51 as 1,
1951-52 as 2 and SO on) |
D = ( for first period (1950-51 to 1964-65), and

|

1 for second period (1965-66 to 1984-85).

The dummy variable D has been used in both additive and

multiplicative form, the former to permit differential intercepts and

——

1/ . Figure 2.3 shows the annual percentage variations in BNG; only.

The variations in BNGy series is very close to those in BNGy,
" often coinciding with each other. Hence, the annual growth in .

. BNGy is not shown in Figure 2.3 toO avoid clumsiness.
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the latter to permit differential slopes. Parameters a and <
respectively refer to intercept and slope of the first period,
while the sums (a+b) and (c+d) respectively refer to intercept ard

slope of the second period. In other words, the implied regression

for the secomd period is:
gy = (a+b) + (c+d4 T

The estimates of ¢ and (c + d) give the grléwth rates in
first period and second period respectively. An advantage of the
above form is that a direct test is available here for the significance
of difference in .growth’rates between the two periods. A test for
whether coefficient d is significantly different from zero will show
whether the trend growth rate in the second period is significant-__ly
different fram the trend growth in the first period. A similar test

for coefficient b will show if there is any significant difference

in the intercepts for the two periods.

Even when we do not have periodisation, we can still test for

acceleration or deceleration in BNG over the entire 35 years. A semi-

log quadratic function of the type

(2.7) Iog Y = a+b T +c T

fitted to the whole period will suffice in this case. A test for
'decelerating (accelerating) growth of Y amounts to testing if
coefficient of 'I'2 is significantly negative (positive) against the

null hypothesis that it is zero.

Table 2.7 presents results relating to estimation of regression
equations for the above two types of functions, The: results establish

the deceleration hypothesis since mid-sixties. The coefficients of D,T.
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- Deperdent Variable ' Const T !d_e_pendexlt- Earfable ) ' -
, , T, D.T. T4 ) R®
: _ _1 T ’ 2 C — ] o ] 4 T 5 3 y =
A. Eqn. : Iog Y = g+b DicT + 4 DT
A.1 Period: 1950-51 to 1954-85
Iog BNGT' 4.6262 0.0267 0.0137 0.0063 .76
: (0.53) (5.25) (2.03)
LOog ENG2 4,6181 0.0391 0.0141 0.0077 .73
(0.80) o (5.52) (2.53)
0o - '
n A.2 Period: 1950-51 to 1984-85 i
Excluding 1965-66 & 1966—67
Lag.BNG1 4,6262 0.1074 0.0138 0.0091 .81
(2.00) - {5.83) (3.12)
Log BNG2 4.6181 0.1089 0.0141 0.0101 .78
(2.11) (6.10) (3.48)
- B. Km. EYEa-I—b’I%CTz
Period: 1950-51 to 1984-85
Log BNG, | 4.6401 0.0121 - 0.00015 .72
(3.80) (1.69)
Log BNG:- 4,6364 0.0120 - 0.00016 .67
| (3.74) (1.91)

Note: Figures in parenthesis are t - values.



- are negative and significant for either BNG series. If the two years
196566 and 1966-67 are excluded from the second period, the decele-
- ration is stronger than when they are included. Taking the period

as a whole without any sub-period, deceleration is again found to

be significant.

Lastly, it may also be of interest to examine the r.elationahip
between the incidence of absolute poverty aﬁd the BNG index. The
estimates of head-count ratio (HCR) at all-India level are available
for 14 vyears as given in Table 2,2, The régression of these.ratios

on BNG index for those years yields the following equations:

HCR = 105.70 - 0.4844 BNG, , R° = 0.34
(2.46)

HCR = 96.66 ~ 0.4047 BNG, , R® = 0.29
(2.23)

The coefficient of either BNG is negative and significant
indicating a rise in BNG index has distinct pbverty reducing effec%./
The low explanatory power of the BNG index could be due to two main
reasons., First, the distribution factor neglécteci in the BNG 1index
would affiect variations in HCR, Sec-:::-nd , the dependent vafiable HCR
1s defined in terms of per capita total expenditure and as such income

generated in the non-BNG sector would also influence HCR,

e o e Y

P —————

i/ Ahluwalia (1978, 1986) finds a negative relationship between
movement: of poverty and agricultural output. As our BNG
index i1s daminated by agricultural items, it corroborates

Ahluwalia's findings.

86



2.5 CONCLUSION

The Indian economy has witnessed sustained national income

growth of a moderate kind after the initiation of Five Year Plans.
National income measures like GDP or NNP are, however, not very
satisfactory.yardsticks of economic well-being in developing

. countries where provision of essential commodities must be given a
high pri_ority. In this chapter we have constructed an index of basic
need goods as a possible supplementary yardstick for this purpose. A
small set of essential consumer goods which qualify as basic needs
have been taken iﬁto account in c:onstructing this index. For the
purpose Of aggregation c;f elements of the BNG set, two alternative
weighting systems have been derived on the basis of consumer .

preferences as revealed in actual consumption exéenditure.

By its very nature, any index of the BNG variety must contain
some elements of arbitrariness and this applies to the index proposed
here. As is evident fram the earlier discussion, the choice of items,

based mostly on common acceptability, are arbitrary to some extent.

The BNG index constructed here leaves out a few important BNG ltems

like housing and clean drinking water due tO non—-availability of
production or consumption data. These two are generally accepted as

basic needs in the literature and there 1s a need to build up the

data base.

The BNG index proposed here is a simple one and relevant for
~ evaluation of progreﬁs for meeting basic needs. It will cease to be
relevant once the basic need objective is fulfilled. Till then, some

 such measure as the BNG index could play an useful role. The particular
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BNG index constructed here, for example, ‘reveals that there has been
near stagnation in per capita producticn of BNG goods 'since mid-
sixties. The production structure has shifted markedly towards the
non-BNG components of GDP specially fram mid-sixties onwards. This
happened when the objective of eradication of poverty Or provision

of basic needs was stated more forcefully in the plan documents.
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Chagter 3

NUTRLTIONAL ISSUES

3.1 INTRODUCTION

While the last chapter dealt with past performance in the field of
basic needs, this and the following chapters relate to plLanning for basic
needs in future. This chapter exanines the various nutritional issues that
provide a normative basls for Settinn.g food consumption targets in a plan.
There are two broad aspects of nutritional need: (a) quantity aspect; and
. (b} quality aspect. The gquantity aspect gengrally refers to adegquacy of
calorie or energy in food intake, whereas the quality aspect normally refers
to adeq_uacf of mon-calorie nutrients like proteins, vitamins and minerals.,
Correspondingly, people whose diet fails to meet the minimum required level
of calorie are called 'undernourished', while people whose diet lacks the
ff:'necessary quality are described as 'malnourished'. An undernourished person

 is also normally malnourished, though the reverse may not be true.

An important and lively debate is going on at present, particularly in
Irt:‘lia, on the choice of a critical limit of calorie relevant for measurement
‘of the incidence of undemutritioh , 1.e. the proportion of undemouris_hed in
i’.the population. MNutrition experts of severa}i internatic:-nal and national .
; Organisations like world Health Organisation (WHO), Food and Agriculture
'_':.'DrganJ'.Satic}n (FAQ) ah‘d Indian Council of Medicél Research (ICEle) have for
;-.'l.onq been recommending calorie requirenents based on average intake observed
:iiimmng healthy active population of specific age-sex-activity groups. In
iss!;:atimating incidence of undernutrition, a_:'mmn practice has been to choose

Ihe recammended average calorie for a 'standard person' as a benchmark or
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critical limit a‘rﬂ treat the people having calorie intake less than the

benchmark value as urﬂermurished-]-/

A major criticism against the use of the average calorie as the critical
~limit has came fram P.V. Sukhatme and his associates (Sukhatme, 1978, 1932,
Sukhatme anc Margen, 1978). Sukhatme argues that the long-term calorie
requirement of an individual is not fixed, but varies over a larye ranje and
‘that the human body possesses an autoregulatory mechanism of adiustment or
- adaptation over this range. He finds this intra-individual variation dominates
 the inter-individual variation that arises due to different physiological
characteristics among otherwise similar persons. Due to the autoregulatory
nature of intra-individual variation, Sukhatme claims that the 'right!
critical limit for measuring undernutrition should be the lower limit Of tne
range of enargy variation instead of the mean of the range that is conmonly
used. Such a change in the choice of the critical limit brings down the
incidence of undernutrition substantially f£ram about 40% to amut 20% of
Indian population, The validity of Sukbatme's criticism assumes importance
in practice in so far as the size of undernourishment is a main determinant
of the dimension of a p_lan.. Accordingly, a large part of this chapter 1s
devoted to an assessment of Sukhatme's logic and procedure. We then discuss
iSsueE related to quality aspect of nutrition requirement and selection of

food consumption targets on both quantity and quality grounds.

In section 3.2 we examine Sukhatrne s hypothesis acceptmg his mc:'iel

- of calorie requlranent and his praposltmns about the roles played by dlffarent

: chnwnents of variability. 'Ihe conclusion drawn 18 that, even a;ft:er accepting

“the model and the propositions, there are valid statistical reasons for

____________________________.__.__._.-——-—--———--——-—-____
The income-equivalent of benchmark calorie level 1s often considered

‘/ as poverty ]ﬂe and people below this income as pook (¢.g. Dandekar and
Rath, 1971). The poverty line as such is not considered in this chapter.
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considering calorie cut-off or benchmark lines higher than that advocated

by Sukhatme. Section 3.3 raises some questions about Sukhatme's proposition
on adaptation itself. Finally, section 3.4 discusses the need for considering
the quallty aspects Of nutritionin a plan and setting consumption targets

in terms a balanced diet basket that takes into account both quantity and

quality aspects of nutrition.

3.2 DISCUSSION OF SUKHATME'S MODEL "

It is customary amng nutritionists to consider calorie requirement
 for a reference or standard person specified with respect to age, sex,
bbdy-—weight, actlvity and environmental temperature, The Indian reference
man is an adult between 20-39 years of age and weighs 55 kgs., On each
working day he 1s engaged in an occupation that usually involves moderate
éctivity. While not at work, he spends 8 hours in bed, 4-6 hours sitting
and moving around and 2 hours in walking and active recreation or in house-
hold duties. The energy requirement of the Indian. refererce man has been

- placed at 2800 calories by ICMR. Persons belonging to other age-sex-
activity groups are standardised in relation to the reference man. An

 average Indian family consisting of 5 persons is found to be equivalent to

4 consumer units or reference men. The model of calorie requirement

discussed below assumes all persons are expressed in terms of standard

units.

Sukhatme's hypothesis

Now, calorie reg

uirement varies from one individual to another

even when both belong to the same age-sex-activity group as that Of the

reference man, Besildes such'inter-individual' diff_eremaf, there are
e
Chakrabarti and Panda (1981).

[
*_ This section is largely based on
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'intra-individual' differences in requirement; i.e. the requirement of the
same individual doing the same type of work ard maintaining body weight
1s not constant from one day to ancther, hut varies arcurd the long~run
mean value for the individual. Thus, the calorie recpirement of the i~th

individual on day t can be written as:

(3. 1) Yig =MW + t::i + Wit

where m is the calorie requirement of the reference individual and b, and
W., are respectively the components due to inter-individual and intra-
individual variability (Sukhatme, 1978; Sukhatme and Margen, 1978), Sukhatme

- assumes b, and Wi, are distributed normally around mean O with variances

sé ard si respectively.
Let 52 = sﬁ + si. Then according to Sukhatme, the critical calorie

~intake of an individual below which he suffers from undernutrition is
m-2s. If the intake lies within M ¥ 2s, the process is 'in statistical
control'., He says: "When the observed intake for any day or period is

less than the average requirement, worked out from FAO/MWHO scale, it
'cannot be taken to imply that a man is undernourished as Dandekar and Rath

do, unless his intake is so low as to be below the lower limit of the

confidence interval for the chosen level Of significance (Sukhatme 1978,

- p.1383).

Variability Characteristics

Let us first consider ‘'intra-individual' variability, given by

= m + I::i. Now, W,. measures

~ the camponent Wi in (3.1) above. Let Ys it
| the extent to which the iruiividual's energy requiremeiit on any day t

deviates frc:m his long-ter:m average requirement Yy wmrdim to

Sukhatme, l'_hls deviation is determined mainly by the act;ual energy intake
Qf the individual on any day t, and shows how his requirement _ ‘adapts’
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to his intake. He says:; "...calorie requirements adapt themselves to intake

within a range of m-2s te m+2s. The mechanism for this adaptation is
provided by the regulatory mechanism of the appestat and 1s reflected 1n
large values of intra-individual variation.,." (Sukhatme 1977, p.671;
enphasis added; notations as ours), Such adaptation or adjustment can
take place within the range of effective variability of w.

LC
around the mean Y;« For individual i, therefore, there is no juestion of

, viz.,, * Eﬁw

either excess or deficiency so long as energy intake is contained within

these limits y, + 2s . which he calls 'homeostatic’ range./

pa_cegating the above view about adjustability of energy requirement
to intake, one might ask if it is possible to give individual i the calorie
level m+b, - 25, =y, - 25 every day for a long period of days without
- forcing this mechanis of adjustment to break down? The answer to this
question appears to e 'no', according to Sukhatme. For such periodic

average (weekly, monthly, etc.) levels of intake, the effective tolerance

limits of the adjustment mechanism (averaged over appropriate number of

days) will be narrower, given by y; * 2swp, where sﬁp is the variance of

average W, over p days and is smaller than si (which refers top = 1).

According to Sukhatme, the w;, series follows an autoregressive

process Of the first order. The variance of Wit averaged over p days will

fall fram si by a factor h/p where

1+ 2r (1-fP)
(3-2} h = 1 -r _
p(1-r)

(See, Sukhatme, 1982). Here r is autocorrelation coefficient. The factor

h/p depends on particular values of p and r.

ekt

1/ The precise limit used by Sukhatme has varied over the years. Recently
| he has consistently been using 2 s.d. limit, although in same of his

earlier writings he has used 3 s.d. limit (Sukhatme, 1965) .

L
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Turning next to the component of interindividual variation bi"

one explanation of this component is the difference of the activity and
weight of infiividual I from those assumed for the ‘'reference! individual.
But there are other factors - 'some irdividuals are apparently much more

efficient machines than others',

Implicartion_si

If the above characterisation of the two components of variation
of Yy aroﬁnd m 1s correct, it 1S necessary t':ﬁ maintain a distinction
between them for the present purpose of defining a nﬁniﬁwn enerygy requlre-
ment. A value of w, (for particular i and t) within the range + 2s_
means that the calorie requiranent of individual i for day t bas varled

to that extent fram the mean reguiremnent y malnly in response to

variation in his intake, Wlthm this range, therefﬂre, intake and requl.re-

ment are not two indeperﬂent variables - one canponent of requlrmnt_ {wit)

being determined by intake. As such, within tzi_n_eﬁ.e limits, the individual's
minimum energy needs are met automatically - by definition of recuirement,
so to say. There is, therefore, no point in comparing the individual's
intake and requirement, within these limits of intake, to check if there

is undernutrition.

On thelﬁther hand, a particular value of D, irﬂicatgs the

uirement from the overall average

dlffereme of individual i's average req

requirement, m. It is, therefore, qulte appropriate to compare the

actual average intake of ind_iwd!.}al i, say X;r to his average requirement

v. {(=m + b, ) to determine whether his energy requirement is met or not.
l .

ew of this difference in the status of the two cangﬂnﬂnts af varla-—

claim that there is no pasexbillty of
lies withm the range yi + 28

In vi
bility, while it may bea righ_t to

| ‘*_;Lmdernutntwn if the daily intake xit
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it is not right to claim also that there is ro pessibility of under-
nutrition if the daily intake X, lies vithin the range m * 723, where

2 2 2

s” =5 +s.. But this is exactly what Sukhatme does in most ©f his

works.

Let us forget for the present intra~individual variation and
consider only the component of interindividual variation. Sukhatme
states that the (long period) average intake and average requirement of
an individual i are, by and large, indeperdent variables. If, then, the
average intake X, Oof a randomly selected individual is found to be equal
tom - 2s,, there is a valid sense in which one can say that the probability

that his energy requirement is not met is about 97.5 per cent, while the

probability that his requirement is met is only about 2.5 per cent.
Similar probability statements apply for any other value of average
energy intake x,. In pacticular, if the average intake of an individual
is equal to m, the pmbability that his requirement is met 18 equal toO

 the probability that it is not met viz. 0.5.

| We may note that calorie intake data are usually available for

" households rather than individuals, The value of sg should then be

adjusted for any camparison of intake with requirement. vhen household

is the unit of collection of data, the case is similar to that where

observations are obtained for clusters of units. Let an average house-

hold consist of n consumer units, Assuming, with Sukhatme, independence.
~ of their calorie requirement, the variance of per consumer unit require-

" ment of a household is sﬁ /n = St;:ah' SaY «

Zalcurle Cut-off Line
With the above discussion on characteristics of inter- and intra-

5 rﬂwldual variations in requirement, we may now proceed to identify
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persons suffering from undernourishment., One point we may note is that
it is ot 'necessary to follow the comon practice of specifying a calorie
cut-~off line x* and estimating proportion of persons falling below x*,

if the purpose is measurement of 'incidence of undernutrition'. For

this purpose, one may consider the joint distribution f {x, v) and

calculate the probability P (x < (y - 2s _)) given information on

WE
mean and variance of x and y distritutiﬂn.l/ This procedure, however,
~ does not enable us to identify the underncurished persons or households who
may form the target grcup in a plan. In order to identify such target
‘groups, we have to select a calorie cut—off line so that household below
this line could be located by means of information on their intake (or,
a close proxy like income). The problem in fixing the cut—off line is
.tha? the canponent bi is unobservable, but has a rormal distribution
around zero with variance sé. Under this circumstance, all that one
cén conzlude about a person having long-term average intake X i (Gl nifey
a knowledge of distril:lltion of yi) is a certain probability that he Or
she is underncurished (and a corresponding probability that the person
is not). 1If, therefore, a critical value like x* has to be sPecified;
one has to be satisfied.with a probabilistic interpretation of under-

. nourishment, agreeing to characterise a unit as undernourished if there

is a probability z* that it suffers fram undernourishment.

There is little a priori basis for choice of a value of z#; it
 will depend on one's attitude towards two opposite Kinds Of error. IE
one is particularly anxious to avoid the error Of lmluswn i.e. Of

| class:.fylng a household as urxiermurlshed while it is not so, the:n one

| 'muld gc: for a sufficiently high value of z*. A value of z* = 0. 975, for
W
_/ See, Chakrabartl and Panda (1981) for experiments on different

intake dlstrlbutmns like mrmal and beta,
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.example, would lead to x* = - zsbh' If, on the other hand, one is

particularly anxious to avoid the error of gxclusion i.e. of not classi-

fying a hcusehold as undernourished when it is actually so, one would go
for low enough value of z*. A value of z* = 0,025 would :I.ead to

X* = m + 25th. If one prefers to strike the mean between these extrema

options, oOne would choose z* = 0,5, vwhich leads to x* = m.

Thus, 1f one ignores intra-individual variation in requirement as

being insignificant because of the length of the period of averaging

- (say, for annual data), the possible cut-off lines are:

Al: x*=m- 25,4+ This is based on a high value (0.975) of
the probability that a unit classified as underrourished is actually

s0, - an approach favoured by Sukhatme.

A 2: x* =m, This is based on the probability of 0.5. This is
the one used by Dandekar and Rath and many others,

A3: x*=m+ 2s,. This is based on a low value of possibility
of undernourishment -aM takes care of the need of all ut a small

fraction of the population,

If intra-individual variability is to be taken into account, these

cut~off lines will be reduced to:

R - - |
B 1: % mZSth 25

%

B2: x*=m - 258, __
: wp
B 3: x*=ln+'25m-25wp

It will be noted that one of these lines, viz., B 1, is similar

' to the critical value recommended by Sukhatme. i - But the arqument leading

T —————————
_/ The line B 1 is rot exactly the same as l;l1at suggested by Sukhatme,

because s 1S diffferent from 8 + 8.,
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to this value is ciifferent frﬁm that usually emloyed by Sukhatme., Also

as we have attempted to explain above, given the varlability of individual
energy requirement, this or any other line put forward as the critical value
1s only One of several alternative choices each with a vlausibility oOf

its own.

To get numerical values for these cut-off points, we may use

= 2800 calories which is the level recommended by IQR for Indian

reference man., ‘Ihe co-efficient of variation of y has of late been

placed by Sukhatme (1982) at 20%, which yields s = 560, This corresponds

to observations on individuals on daily basis. Sukhatme always says

- that intra individual variation is !fundamental' or ‘dominant' source
of total variation, but he rarely spells cut the exact relative guanti-~
.tative dimensions of s,, and sw.l/ Using figures fram one experimentg/
reported in Table 3 (Sukhatme, 1978), we get si is 87% of 52. This
percentage together with 5= 560 imply Sw = 522 and S, = 202. These
fiqures need to be adjusted to take into account the fact that NSS data

refers to consumption per household per month. Since on an average &

household consists of 4 consumer units, s, =s, / /4= 101. Next,

W, may be assumed to have autocorrelation coefficient of 0.4 {Sukhabfle,
1978, p. 1381). For averaging over time of 30 days for a given
individual i , formala (3.2) shnws intraindividual varilance sip 18

reduced to the fraction 0.078 of s:,. Averaging over consumer units OF

T_/ -F:nyx-;ay, he does ot need it because of his use of s rather than

* 5 .
swrsb

| l think 18
Figures gwen are s = 440 and s = 410.. One may now s, 1
=4 negligible. But in fact it is w. not so, because

- s = 440% - 410° = 160
- ' Vhen squares are additive, how misleadlrxy it is to report total and
_ Onhe component:
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a household reduces the fraction further to 0.019. Thus, the magnitude
of variance due to intra~-individual variability at proper levels of

| . 2 :
averaglng (swph say) is only about 2% of sﬁ. This gives

2 — e
Swg.h = 5134 or s

woh 72.
With the help of these parameters, we may now compute the

following cut-off lines relevant for NSS data:
B 1 = 2450, B 2 = 2650 and B 3 = 2350

TO repeat, these three points correspond to three specific
probability levels of undernourishment of the household., Any chosen-level
- of probability and corresponding calorie cut-off point will involve

value Judgement in the form of errors of inclusion and excluzion.

3.3 QUESTIONS ON ADAPTATION

Upto now we have discussed incidence of under-mutrition accepting
Sukhatme's adaptation hypothesis., 1In recent literature this hypothesis
itself has been a matter of controversy, 5o, it will be useful to
discuss same of the controversial p::tint_S before deciding to select one

of the several possible calorie cut~off points with associated risks

Threshold

The cut-off point m - 2s advocated by Sukhatme is a statistical
critical limit for a givensignificancelevel, Sukhatme (1978)
~ explicitly recognises this as "the lower limit of confidence interval
 _ for the chosen level of Significémé" ,(9.1383}. On the same pajge,
he also says: "clearly, undernutrition must be defined as failure of
the process to be in statistical control" | 'Ihus, sukhatme's logic for
E“::_chcice of calorle cut-off line is clearly m_ﬁed on the assuption O
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statistical (normal) distribution in variation which enables hm Lo
make the probability statements for various ranges of variation. In

a recent writing, he places fphysiological meaning! to the cut-off
point and interprets it as a physiological threshold (Suﬁhal:mﬁ, 1981).
The implication he then derives is that the critical limit should be

the same whether observations are for single units (e.q. individuals)

or clusters of units (e.q., households), In order to do s0, there must
be clinical evidence to support the view that the physiological threshold
is the same for all individuals. In the absence of such evidence, the
statement is merely an assertioﬁ. Secondly, and more importantly, there
is no reason why a physiological threshold would so neatly coincide with

the statistical limit discussed earlier,

Autocorrelation

Sukhatme says suci:essive values over time in energy balance of
é man are correlated in first .order: Markﬂ# precess and this he consid’ers
as evidence of his adaptation hypothesis. One's immediate reaction is;
how does autocorrelation imply adaptation? Pasgupta and Roy {1986}
cité an example: a farmer's energy intake is related to agricultural

production cycles, vhile energy expenditure remains more or less

constant. Such a series muld show autocorrelation, hut it is exogenously

induced and cannot be attributed to any regulatory mechanism of the

| Same studies do-mt even find existence of autocﬁDrrelatian in

;nergy balarce data. Rand, Scriinshaw and Young (1935) find autocorrelation
inonly 4 out Of 42 éubjects- after mrréctim th@ data for a trend

elanent ‘Al though Sukhatme relies so much on antocorrelation for his
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analysis, he gives only irdirect evidence bty Calmlatiru; variame of
mean intake averaged over a number of successive days and stating that
this variance does mot decrease as fast as one would expect 1n a series
of randam Observations. It is surprisinj that he does not provide direct
evidence like correlogram for energy balance, though elsewhere he does

it for nitrogen balance {(Sukhatme and Margen, 1978). But to what extent
the extrapolation of protein balance result to energy balance is valid

is an open question, particularly because old protein 1s recycled in the
bady to a large extent.

Mechanl s

| The possible mechanisms of adaptation suggested by Sukhatme,
| e.{g. reduction in basal metabolic r:atel/ with fall in 1ntake, have been
_ put to detailed scrutiny by DaSgupta and Ry (1986). After going
} through the relevant-'iiterature (including the oneg cited by Sukhatme)
. they conclude: "Ihe existence of adaptatiﬂn is far fram clear. Indeed,
where sane form of adaptation can be shown to be present {such as in
| BMR), it finds a countervailing form of *negative! adaptation, such
as" reduced work capacity” (p.61).
| The evidence on adaptation is, thus, far fram conclusive. If
it exiéts, it is possibly not without cost in the fom_c:rf reduced work
~capacity or body weight, There may be other costs to sustain low level
of energy intake. It may increase susceptibility to infection by
_;inipairing body's defence system. There is also possibly an inverse
_.:r_'élationship between'mrbidity ard energy intake. These possible risks

i,nvolved in adaptation should ot be lost sight of. Such risks are

- T7BR 18 energy expenditure of an individual WO 1s at rest.
; It is necessary to support different body f_umtim.
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obvicusly not acceptable to many, Hence, the probability of classifying
a person as not undernourished, vhen he is actually so, should be chosen

with caution,

3.4 BALANCED DIET

The discussion upto now has been on calorie or the guantity

- aspect of nutrition. Apart from calorie, the human body needs protein,
fat, several kinds of minerals and vitanins. In this section we ook
into non-talorie dimensions of the mitritional problem and argue that

| food targets in Indian Plan should be set in terms of balanced diet

- baskets - balanced from the point of view of all essential nutrients.
Since calorie is the single most important nutrient, the minimun calorie
need discussed in earlier sections is a major determinant of balanced
diet. But other nutrients too have their own vital roles, as nutrition

is essentially a multidimensional problem.

An important finding due to Sukhatme and others in recent years
'_is that protein by itself is not a serious problem in Indian diet,

The nature of normal dietary pattern in India and many developing
countries is such that protein needs are almost always met when
calorie needs are also met (Sukhatme, 1974; G::'palan, 1983). The
protein problem mainly occurs for diets heavily dependent on tubers
and roots as sources of calorie., But the general cereals-pulse based
- diets consumed in India do provide sufficient protein if man eats
enc:-ugh to derive sufficient calories, The qualification regarding

energy sufficiency is important .because otherwise protein (like fat)

iﬁ converted to calorie,
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While calorie and protein intakes have high positive correlation,
there 1s nO reason to expect such correlation of calorie with other
nutrients. In fact, incidence of vitamin B group deficiency is found
to be more among calorie sufficiercy groups (Gopalan, 1983). ALSO, as
Dasgupta (1983) reports, "there is almost no expenditure class where the
mean intake level is more than the average recommended level" for calcium
: and vitamin A. Nutrient deficiencies generally considered to be

serious in India are calcium, vitamin A, iron, iodine and B group
vitamins. The food sources for these minerals and vitamins are not
generally major sources of calorie, S0, calorie intake does not provide

much indication about these nutrients,

There is widespread prevalence in India of diseases like anaemia,
. endemic goetre, blindness, night hlindness, toad skin and rickets, which
occur due to deficiency of specific vitamins and minerals in the ody.
These diseases could be prevented by providing the missing nutrients

such as iron for anaemia, iodine for goitre, vitamin A for impairment

of vision (See, Gopalan et. al. 1978). The problem of malnutrition is

thus not ‘a matter of minor concern. Nor can it be removed with adecuate
~ calorie intake. Hence, the need to tackle malnutrition together with

undernutrition through provision of a balanced diet basket, which meets

the quantity as well as quality aspects of pnutrition.

Al though a balanced diet hasket is primarily designed to meet
the various nutritional constraints, a few other considerations must be
taken into account while constructing such a basket. Qosts and tastes

are two important factors influencing consumer bel'tavimr. These factors

" just be considered in addition to mutritional constraints while determining
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~ a balanced diet basket, A standard method for obtaining this basket

involves solution of a linear Programming problem of the followi ng type:
Kk
minimise 5 (]«
I Py
J
subject to
K |
) N, .. > c
j=1 Ly ] -
where g, = quantity of : .£h ,
qj qu Y consumption of the 3 food item,

pj = price per unit of jth 1tem,

nij = amount Of nutrient i available per unit of jth item.

C; = minimum requirement of ith nutrient,

The solution to the problem would give the least cost balarced

-' d:l.et basket (qq,eveveevs, ). while solving the problem, some practical
considerations like taste, availability, and culinary practices are
~also considered. These practical factors are normally introduced in

the form of maximum or minimum limits on particular food items (e.q.
edible oils consumption to lie between a minimum of 15 gms per capita

- per day and a maximum of 30 gms). Among others, Sukhatme (1965) and

ICMR (1981) have worked out balanced diet baskets for Imdia.

Given the discussion in the earlier sections, a natural
question now is: what are the appropriate levels of various nutrients
{». ! 's) that a balanced diet basket should satisfy? The ICMR (1980)
basket meets ﬁhe- nutritional requirements at m + 2s level for all
nutrients other than calorie, Unxder normal distrimtiﬂn assm'fption,
‘this level more than meel-..s. the requirement of about 97% of the
;_.M-"Ulat:mn. The IMR nutrition édvisory group considers that intake'
in excess of need is not injurlous to health in case Of non-calorie

mtrlents. Obviocusly here the error of Fexclusion' (section 3.2) is

being minimiged,. | 104



For calorie the ICMR group does not follow this rule, It says:
".ssv.allowances for energy is average requirement and the two standard
deviation is not added. This is because energy intake and expenditure
of an irdividual are finely balarced and any surplus energy consumption
is stored as fat and a continuous excess intake will lead to obesity
which 1s a well recognised_health risk," (ICMR, 1981, p.2). ‘thus excess
calorie on a continuous basis does pose a problem just as the case of
calorie deficiency discussed earlier, MNote that the choice of the mean
strikes a balance between the tolerarce limits of the two kinds of
conflicting errors, namely, error of cmission and error of inclusion
explained in section 3.2. Deperding on the tolerance limits, cne may

choose this or any other level, in the calorie requirement range, that

~ a balanced diet should satisfy. As we have argued in this chapter, the

- corresponding value judgement should, however, be clearly understocd.

In particular, choice of the lower limit minimises the error of inclusion
and maximises the error of exclusion, ard in the process the implied
value judgement is terribly biased against the undernourished. If the
lower limit like B 1 discussed earlier is used as target in a macro plan,
almost everyhody's requirement will be higher than the target, On the

~ other hand, if plan target is f;‘Lxed at the upper limit, almost entire
population (all but 2.5 per cent) will be overeating, The IMMR choice

- . of 'the mean df the distribution seems to have a more acceptable basis
for setting energy target in a plan.

In the follo;qing chapters we discuss scame of the problems that; |
.arlse in ensur:l.ng consumption of a balamed diet basket in a plan. The
particular levels of the camponents of the b.asket are not so much
relevant in chapters 4 and 5 as the mul tidimensional character of
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consumption targets and their determinants, The particular levels

assume significance in the empirical results in chapter 6.



Chapter 4

ABSORPTION PROBLEM AND INCQME PRICE STRATEGY

4.1 INTRODUCTION

We have stated in Chapter 1 the absorption problem as recognised

by Ghai et. al. (1977) and Rudra (1978) when consumption targets are

set in terms of a basket of basic need (BN) goods, To restate, let

q‘f reeenr O bekthe per capita consumption norms that constitute the
BN basket. If E Piqi*_ be the cost of BN hasket at orevailing prices,
the poverty line* (PL) is estimated as the per capi_ta income level
corresponding to which experditure on the k BN goxis equals the cost

v/
Of the BN basket. The problem of absorption is that a representative

- consumer with income equal to PL may not consume the specified quantities

| q: yeenay q]f . In cther words, evén when a planning authority provides the
poor with the capacity to buy the BN basket, it may not achieve the minimum
needs objective in terms of achal consumption of the normative quantities,

This problem arises due to the differences between the planner’s choice

~and the individual consumer's choice., The planner chooses the consumption
.i:argets (the norms) for BN gmds on the basis of reconmendations of
Eechnc:crat:s as to the desired minimun i:mswnption Levels, Food targets,
Ifor example, are set at -levels that provide different nutrients (Calorie,

"p"rotein, vitamins etc.) in adequate amounts as judged by the mutritionists.

%  This chapter is a revised version of Panda (1986).

- 1/ This is the approach followed by Anand (1977), Bardhan (1973),
Ridra (1974) among others. An alternative approach is to define
PL as the per capita incame level at which average calorie intake

is equal to the minimum calerie requirement of an individual;
See, e.g., Dandekar and Rath (1971); Reu't_].mge{; and Selowsky
(1976) . However, the problem discussed in this chapter does

not arise in the calorie-oriented approach, where target is
unidimensional. | | -
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The consumer, however, chooses his food intake depending upon his
taste and preferences which may be based only partly on his own
knowledge about nutritive value of different food items, The actual
consumption levels of the BN goods may, thus, be different from the
normative levels even when the consumer has acquired the capacity

to afford the BN basket. This leads Lee (1977, p. 63-64) to observe:
'Te is invalid ....., to work with the techrocratic principle

1
in isolation of how absorption is to be ensured' (italicCs adﬂed')_{

In the literature several ways of dealing with the abgorption
problem have been suggested [ See, e.g., Rudra (1978) and the various

authors in Ghai et. al.. (1977) }. Sone of these ares

i) the direct provision by the goverrment of BN
goods at normatively stipulated levels through

rationing;

ii) the manipulation of the consumption pattern,
i.e. the taste and preferences, of the consumers
through education, persuasion and other methods

of propagarda.

iii) the manipulation of the price system sO as to
induce a person with an income equal to FL to
purchase precisely the normatively stipulated

quantities.

— - nlal ——

1/ On the complete neglect Of the absorption problem in Indian Plan
documents Rudra says : 'Even with regard to the items that were

agreed upon to constitute the food part of consumption of the
‘target group, nothing was conceived of as to the way the target
group could be made to consune those commodities in the speCl-

fied quantities' (1978, p. 18).
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Of the three alternative ways, the first one will mean
government action beyond the market mechanism. Also mere provision oy
the governnent does not ensure consumption Of the stipulated (rantities,
since non-drawal of full ration-quotas ard trading after drawal are
possibilities. The second one is nut an instrument that can be used
successfully in the short-run, pecause Changes 1n consumers' taste and
preferences take place only gradually over long periods. In this
chapter we take up the third way of solving the absorption problemn and
determine a set of suitable prices and income that would notivate tne

consumer tO buy the BN basket,

Section 4,2 cffers a theoretical explanation of the avsorption
problem in terms of iLnappropriateness of the ruling price structure and
_'examines some implications of different income-price strategies,

' ?_Sectic:n 4.3 discusses a method of simultanecusly determining the
required income and price levels using Lihear Expernxdditure System,
Section 4.4 presents scm.e' nuierical results for rural India. Finally,

section 4.5 contains sone concluding remarks.

- 4.2 CHOICE OF INCOME PRICE S_TRATEL'Y

In this section we examine the problen stated acove for a two-
comodity—case. The budget position of the consumer receiving the
target level of incame PL is represented by line AB in Figure 4.1, its
slope giving the prevaili'ng ratio of the prices of goods X and Y,
"Ihe consumer attains equxll.br.:l.um at point M where AB 1s tangentlal

to the indifference curve 1I,. bbrn\atlve tar:qets for the two goods

are given by point N = (X%, y*) which is on line AB 1ruﬂ1cat:mg
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capacity Of the consumer to go for normative levels of consumption
But the actual consumption of X is more than the nomm vhereas tnat
of Y 1s less. The existing relative prices are such that the

] ' . " " :
consumer 's optimum allocation of his income results in a consumption

pattern different from the normative one.

One can now think of a nunber of al ternative income-price
strategies to solve the absorption problem. ‘The first method could
be to keeﬁa the price-~ratio at the existing level, but give the
consumer encugh income so that he consunes each of the cammodities
at least at the normative level. One such solution (involving minimum
increase in income) may be represented 'Dy' the line CD which 18
parallel to AB and passes through the point ), where the horizontal
line through Y# meéts the income-consumption curve (ICC) passing
through M, Note that this will call for provision of income more

than the cost of the BN basket at existing prilces.

A second method could be to keep the consumer's income equal

to the cost of the normative basket at existing prices, but d‘lémge the

relative price such that he consumes both the goods exactly at tne

normative levels. Let the indifference curve passing through N be

I, and EF be tangent to I, at point N. The slope of EF,

then, provides us the required relative price for this soluticn.

Note that this me.thod entails a worsening of the individual's

wel fare as the consumer is seen to be at a lower level of satisfaction

at point N than at miﬁt _' M.- This iS a natural CI)HSE'CIUEHCE of the

fact that the cﬁnsumer attains inai{irnum thili'ty at point M (which 18

on the same budget line as N), given the ruling relative price, ™is,
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however, need not worry us. For, the social welfare function which

is implicit in the basic needs plan need not be based on utilities

as perceived by individuals themselves.

However, for those who are unhappy with the reduction in
individual welfare a third method could be suggested, namely, to keep
the consumer's utility fixed at level 1. but change the relative

price such that he consumes each commodity at least at the normative

level. One such solution (involving minimum movement on I, from @)
1s given by the point R where the horizontal line through N ineets
L, The slope of the budget line GH tangent o Io at R gives the

required relative price., It may be noted here that the solution in

this method cannot be obtained éxcept with reference to the utility

function Of the consumer.

The solution at N i_s ﬂ:e only one inwvolving consumption of
both goods exactly at the nonnative_level.. Any other solution involves
exXCass éonswnption, over the normative level, of one good and/or the
Oothar. Thus, compared to solution EF, any other solution requires .
the soclety to have more resources, I k£ i5_ fc:r_ this .reésm that we

shall henceforth stick to the income-price strategy as given by the

line FF,

4,3 INCOME PRICE DETERMINATION METHOD
Now, we turn to a method of fixing income and price levels so
that the mrma'tive levels will be just attained, onsider the linear

expenditure system (LES) due '_to' Stone (.19_54).:

' ' -—' : . = | ‘_..!‘ n
(4.1) P;dy 0.q.) , 1 1,2, !
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vhere q; 1s the quantity of consumption of the ith commodi by and P;
1ts price; y 1is total consumption expenditure on all covenodities;
d; is comitted quantity of consumption purchased irrespective of
prices; b, 1is the fraction of non-committed toral expendl ture

allotted to commodity i,

The model shows experditure on each commodi ty as a function of
y and all the prices. The condition b, = 1 ensures that expenditures
on all the commodities addup to v i.e.

n
(4.2) y = I p

Substituting this value for y in {1) we have

430 Py = pig; tby (pyay +ees FR G - PGy - e - D)

i=1, o, ;, N

Now, suppose in our case normative targets have been fixed for first K
e _ ok K k o=

commodities i.e, Ay = Qg reeer G 7 G and that q; > g fFor
1=1,.ue;, ke Let us also assume that prices of commodities k + 1
to n are given at prevailing levels, i,e., Pt = Prgqr 20t Py = Py
Now, we are left with n unknowns: PyrecaesBy and epqreeerdys Bat
System (4.3) loses one degreé of freedom due to restriction (4.2). IE
we take the price of one of the normative goors, say Py ‘also as given

at same prevailing level and drop the first equation fram (4.3), the

other n-1 independent equationscan yield solutions for 92,.;., P, and

ESSEARREANY _ _
This procedure may, however, land us in some practical difficulty
regarding implementation of the targets, Consider the tmqood-caSe wi th

. norms q’; and q;. suppose the first good is cereal whose present
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- consumption level by people at PL is very much in excess of q?..

Now, if Py 1s kept fixed at prevailing level, the solution may call
for very drastic reduction in prevailing level of p, to achieve a’
and qg. If we permit p, itself to increase, then the required

price change will be of a smaller magnitude to reduce ¢, from its

present high level to q’;, as own-price-effect is likely to be stronger
conpared to cross-price-effect. Likewise, achievement of q; wold De

easier 1f P, is left as a policy variahle,

Thus, to get solutions for the vector (91;...,pk, qkﬂ"“'qn)

we introduce one more equation into (4.3}, This may take the form :

* *
(4.4)  dypq F eve T QD S Y;b

whgre Y;;b is the known cost of the normative basket at prevailing
prices. Now, replacing one of the equations (say, first one) in (4.3)

by (4.4) and rearranging, we get:

Pyt Gy s P = Yo
k n | n .
(4.5) j-il(bi - §;4) (d -Ej) p; + by e Py =B I 93P
for i = 2,404k
b I;( - . ) +g{b-6)'§-q '.g(b—ﬁiga
i .- 95 7 94 1% P i i3t 97 j=k+1 1 13737

for i =k + 1,.een
where 6 4 is Kroneckef del ta,
These n eqdations may now be put in the matrix form
(4.,6) Ax = h
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whers

A v 7]
bzG
‘ 1
! h = ka
Pei1C ™ PrirSeys
bnG - pn J
4P
q; L q}t 0 »en @ 0 |
by gl Pylgea) by, e PP
K * - oy
b, . (a%~..) b, ., la¥-q) ~1)p, kaE
k19270 oo By @) (B, -1ip n
% = :'?.‘“' oy )
bn (qz—qg) e bn (qk-qk) - bnpk'*"' sre N b (bn"1 }Pn

}

We use system (4.6) to salve for the prices of the goods for which

norms have been fixed and for qﬁantities of goxis for which o norm has

been fixed. Now, we define the poverty line as:

| | - - -
(4.7) P = P?q.j; F o esatree '{“piql: +pk+1qk+,| + YRR I E +pn
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V4

where the superscript 's' denotes the solution value of p or q.

Provision of this level of ircome to the poor along with consumer prices
5 5 — ~— ' .

(p.l; ve sy Pk 7 Pk+1; TN Pn) Wl]-l resutt 1n t-he achial mum Of

the normative basket (q";r revay q;:) , 50 long as the demand specification

18 correct,

4.4 AN APPLICATION

In this section we apply the method described above to data on
rural India. For setting the normative cmrnptian targets, we use
.here the recammended intake levels of various focod items as given in the
balanced diet basket in ICMR (1981); Table 4.1 (colunn 2) shows these
- per capita consumption norms which are averages of the recommended levels
| for vegetarians and mn—vegetarians.. Before diswsésing the income level
‘and price structure necessary to ensure absorption of the ICMR norms, it
may be of some interest to canpare the noms with the actual consumption

levels of persons at or near the conventional PL,

Consmnption. data by incame or expenditure class is normally
available in NSS reports in value terms and not in quantity terms. A
special tabulation for Nﬁti::m_l mﬁi'ssion bn'Pgricul!::ure provides both
the value 1and the quantity data for scmé selected items for 1970-71.

 Hence, the canparison is carried out for this year for selected items.

1/  The PL as defined here is at solution or 'required' prices, o
avoid confusion of such PL with those at observed prices (as 1n
Section 4.1), we shall henceforth refer to the latter as

'‘conventional ' PL. |

5/ 1In.chapter 1 we have made a similar ccmparison For 1960-61 using
: _.—/ the coﬁsmptj_on norms used by Rudra (1974). The comparison here

is in quantity terms and for a more recent year,
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Table 4.1: Comparison of Gonsumption Morms and Actual
Een?;n?%uqn EZ Persons near Poverty Line
}_._I'l "'71: i |

(In Kg. per capita per month)

~Ttem T IOMR Per Capita Actual Per Capita
! Consumption ' | tion
! Norm ' (by expenditure class
. o ' Rs.43~55)
T ' 2 L B —
Cereals 13.08 17,85
Pulses 1.06 t.36
Milk 660 4,46
Bdible Oils 1.10 ' 8.35
- Sugar and gur 1.02 1.25
Meat, fish and egg 0.45 n.a.
Vegetables 4,71 | | n.a,
N3 : not avallable,

'Smrces : col. 2 ¢ ICMR (1981'} |

col. 3 : National Sample Survey Report Mo, 250
(Special Tabulation for National
Commission on Agriculture},
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In order to compute the éost of the ICMR basket we have derivé:fl the

unit prices for 1970-71 as implied by the value ard quantity of NSS
consumption data. For same items, e,g, vegetables and meat-fish-

egg, quantitv figures are mt"available and average rural retail

prices compiled by NSS have been used. Since in NS5 expenditure data,
the cash purchased part is evaluated at retail prices but home grown
part is evaluated at ex-farm prices, we have, following Bardhan (1973),
reduced the retalled prices by 15% to get the appropriate average prices
for cur purpose. Using these prices, the cost of the IOMR balanced diet
basket i1s obtained as Rs.31.98 (per capita per month), The oorresgonding
estimate of conventional PL turns ocut to be Rs.49,95. Table 4,1

(column 3) shows the actual quantities of consumption by rural

expenditure class Rs,43-55 which contains this Pl.

A canparison of column 3 with column 2 of Table 4.1 reveals
that in 1970-71 people near conventional PL actually consumed cereals,
pulses, and sugar and gur more than their regpective normative levels,

The excess consumPtion was as high as 36 per cent in case of cereals,

But the actual consumption of same other items fell short of the
reccomended levels by a considerable amount, the short-fall being about

one-third for milk and about two-thirds for edible oil. We may note
here that even scme expenditure classes below PL consumed cereals more

" than the norm while some expenditure classes above PL did not meet the
norms for items like edible oil.

| The ICMR balanced diet is meant for application at all-India
level and it does not dlstmgulsh bemen rural and ucban requirement.,
-'ﬁAs such the appmprlate rural noms would be somevhat different from
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1/ -
the ones considered here, Neverthelegs, the differences between

the ICMR norms and the actual consumption levels are so large that
Table 4.1 provides prima-facie evidernce of existence of the

absorption probian in the Irdian economy

Turning next to solution of the required price structure,
we have taken the LES parameter estimates for the COOL Lpcome groug
as in PPD (1979), These estimates have been derived by applying the
Newton Raphson method to time series of cross section data from
several rournds of NSS .consumer expenditure surveys., The parameter
q's as estimated in PPD {1979) are at_1976—77 prices and these ha!;fe
been convérted to 1970-71 prices using wholesale price indices of
relevant items, While solving equation system (4.6), the g's ard
a's are understood as value of quantity of consumption at observed
1970-71 prices and the p's are understood as ratio of fequired |
prices to observed ptices. This convention is adopted because of
difficulties 1n obtaini.nq absolute unit prices for ron-BN Ltems,
Under this convention the assumption that prices of ron-BN items are
given at observed levels (Sectlon 4, 3) would mean Pk (= ...=='E5' =1,
The ICMR consumption norms have been turned to value terms (at

1970~71 prices) using the NSS unit prices discussed earlier.

Table 4.2 (column 2) shows the ratio of required prices to
observed price for BN ltems obtal.ned from solving equation system

(4.6). The actual prices prevalent in 1970-71 are given in the next

-1/ The distinction between rural. ahd urban requlranent is made
in chapter 6 in a more general framemrk.. |
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Table 4.2: Comparison of Required Prices with Cbserved
Prices in 1970-71. -

Ttem 'Ratio of ' | 1/ T o/
'tequired ' Unit Prices ' Relative Prices
'‘price to ! i T

:observed 'Observed EPequireﬂ 'Obaerved ?,Recpired
1 1 ' | )
| | Igrlce L

— e L N BN LA
Cereals | 2.0191 '0.91 1.84 0.,0643 0.2283
Pulses 1.71704 1.36 1.59 0.,0963 0., 1973
Milk 0.3046 1.02 0.31 0.0726 0.0385
Bdible oils 0.2048 - 5.31. 1.09 0,3779 0, 1352
Sugar and gur ¢.8179 -~ 1.26 1.03 0.0897 0.1278

| .Meat, Fish & Egg 0,5629  3.51 1.98 0.2498 . 0.2457
Vegetables 0,3185 0.68 . 0.22 . 0.0484  0.0273

Notes: 1/ Unit prices in Rs. pex kg,

2/ Relative prices with column sums as cne.
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column of this table. The reqn.iired absolute unit prices are
presented in column 4, The experditures on BN and non-BN items
work out to Rs.31.98 and Rs.9.62 respectively, giving us PL as
defined by (4.7) t-:::‘be Rs'.él;lﬁﬂ. If a poor person's income is
raised upto this level and the prices he faces are the same as

in colunn 4 of Table 4,2, he would consume the BN items at the

stipulated normative levels,

By keeping the cost of the normative basket at solution
prices same as that at prices observed in 1970-71, we have aimed at

obtaining a PL which is not very different from tune conventional one.

Differences between oﬁr PL and the conventional PL occur due to
expenditure differences on non-sBN items, But since the demand

~ functions are homogenous of degree zero, the cuanti ties denanded
will not change if all prices and ipcome are changed by the same

factor. The above income-price solutions are, thus, unigue upto a

~ Scalar multiple,

The observed and required relative prices are shown in the
last two colimns of Table 4,2 with the sum of BN pricés as unity.
The results suggest the neéd for a change in price structure in order
to solve the absorption probla%{ The relative prices of fouxdgrains
“ard sugar neéd to be increased from thelr ﬁrevailing levels and those

of other food items should decline, As seen in_ Table 4,71 consumers at

(or around) conventional PL consume foodgrains and sugar more than the

i y I Ll S pninfl

. exi Lo “ els are
1/ when the problem does not exist, l.é&. the mn_tatl?e Level
d actually Eonsumed,; the model solutlion would _-smq_:ly reproduce

the observed prices.
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normatively required levels but they do not meet the norms for
other food. Hence, the above movement in relative price takes

place so that foodgrains and sugar are substituted by rest of the

BN items. The change in relative prices is particularly substantial

for cereals, edible oils, milk and vegetables,

4,5 CONCLUSION

In this chapter we have argued that provision of income to the
poor people by itself is not sufficient to induce them to consume a
basic need basket. CQur approach to ensure absorption of the BN
basket postulates freedom of choice of the consumers and selects an

inccme~price strategy that makes the least demand on society's
resources. 'The income-price solution method discussed above assumes
that the consumer follows the behaviouristic pattern incorporated

in LES. But the approach of obtaining the solution could be adopted

taking other @(penditure systems as well,

LES has been found to fit well to Indian data (Radhakrishna
- et.al., 1979). It has been used by fi'xed.grice plan models (PPD,
1981, 1986) and by price endogenous general equilibrium models for
India (Taylor, 1983; MNarayan et.al., 1988). It is a conplete denand
system derivable from Stone-Gary type loglinear ucility function and
satisfies, -inter alia, the- property of Ingel aggregation, Since
‘marginal propensities to consumer (b;) are positive for all items
in LES, the consumption of an itén ~ bdiavimristic or normative -

" must be higher than the floor consumption level (g;). "The adoption
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of LES, thus, imposes a restriction that the norm qf' should be
. o ! |

greater than q; for all BN_items. This restriction is similar to
the one that LES cannot deal with inferior goods, In practice, of
. | 1

turns out to be considerably higher than ?ji as may be seen from

the following comparison {(at 1970-71 prices),

ITtem i i
Cereals 11,90 5,07
Pulses 1.44 0.12
Milk 6,73 ~0. 11
Edible o©ils 5.84 0,19
Sugar ' 1,29 . 0.07
Meat~fish-egg 1,58 0.10
Vegetables 3.20 0.22

It may also be noted that LES price elasticity canmot be
estimated indeperdently of income elastici ty, as there is a linear
relationship between the two implied by the underlying additive
preference ordering. To get rid of this problem, one may uSe the

modified LES advocated by Deaton (1975) or some other system that

. does not a priori imply any-such relationship between the income and

price elasticities,

The framework for obtaining the income-price solution
discussed here has, however, a few unsatisfactory aspects: (1) It

starts with exogenously given consumption nomms and determines the

prices required to meet the norms, The feedback fram the prices
to the norms is absent. As we shall see in the next dlapterl;
‘there 1s a good reason to introtuce this feedback. (2) It.asstmes
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a sort of dichotomy between the BN and non-BN prices, since it
considers changes in BN prices but assumes non-BN prices as given.
An appropriate Link between BN and non-BN prices should be brought
out. In the following chapter we attempt to remove these short-
comings and lncorporate the BN basket within the fr:amémrk of a

plan model.
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Chapter 5

A PLAN MODEL INCORPORATING NORATIVE MINTMIM
CONSUMPTION TARGETS

5.1 INTRODUCTION

In this chapter we attempt to Introduce a romative consumption
basket intC a plan model. 'his issue inevitably involves the proplem
of absorption of the basket by the consumers. The previous chapter
describes a method of dealing with this problem by determining a set of
prices which, together with an income level PL, ocould induce the
consumers to adopt a normative consumption pattern, At the end of that
chapter, we had mentioned two aspects that were not satisfactory. First,
the consumption norms were treated as given targets _in:]_ependent of the
prices. The norLms, however, may be affected by prices as in the case of
a balanced diet basket obtained as the least cost. solution in :a typical
diet problem exercise in linear progfaming. In such a case it is
essential to have a feedoack from the price solution to the normative

targets. Thus, the consumption noms and the prices should be viewed

in an integrated manner because of their interdependence.

Secordly, the last chapter assumes prices of non-BN goods are _
exogenously specified. 'This was not satisfactory in that changes in
prices of BN goods would in general affect the prices of non-BN goods

tco, Hence, it would be appropriate to consider a price determination

system along with the demand system of the last chaptet.

This chapter considers the absorption problem in a broader

perspective with specific é_ttent'im to these two points. The overall
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aim is to develop a framework integrating the consumption norms, the
corresponding price structure and the PL along with the conventional
consumption and output structure usually discussed in a plan model,
Such a frame is suitable for examining the implications of fixing
consumption targets on a normative basis for certain target groups

of the population.

In section 5.2 we discuss at length the model structure
integrating cconsumption norms, the prices and the poverty line, These
are then incorpora_ted in .section 5.3 into a standard plan kﬂdel
relating to structure of consumption, investment and output, Sections
5.2 and 5.3 together produce a price endogenous plan model incorporating
normative consumption targets. Section 5.4 concludes the chapter

indicating limitations and possible extension,

5.2 CONSUMPTION NORMS, PRICE STRUCIURE AND POVERTY LINE

The structure of the model is. discussed in five different blocks
in this and the following sections. The blocks are related and each
describes one aspect of the overall 'p'mblan.. As in the last chapter,
there are n sectors in the ecommy The First Kk sectors produce BN
. goods and minimum chSUIﬁption .targel:s' are fixed for these goods. |
Sectors k+1 through n produce non-BN goods. The BN sectors are

.Confined to food items for reasons discussed earlier,

ock I: Least Cost Balanced Diet Basket

. The first problem relates to determination of consumption norms



traints on the -various nutrients like calorie, protein and fat
(2) among the several feasible balanced diet baskets, the one that is
associated with the minimum cost should be chosen, We thus have a

standard optimisation problem:

Minimise
k
(3.1) ¥, = 121 P.q;
Subject to
k
{(5.2) __Zj njiqi > 3

(For notation, see glossary at the end of the Chapter) .

Minimisation of the cost of the food basket given in (5.1) defines the
objective function of the program so that the selected basket should
correspond to the minimum cost. The nuttient coefficients (nj i) are
.used in (5.2) to cﬁnpute amounts of the different nutrients that could
be derived from the food basket. A particular nutrient derived from all
items in the basket should be at lEast_at the level Zj’ which is the

1/

desirable minimum, Values of nj i and Zj are based on recommendations

by nutritionists and are exogenous to our system. In this block we

] | | ] : | F .. ) -t
1/ For scme nutrients it may be desirable to put a maximum limi
too, More discussion on this point appears in. the next chapler
and the appendix. | | -

127



determine the optimum consumption levels (q;’, vee 4 _q:) that constitute
the least cost balanced diet basket, The price levels (P;) relevant

for cost computation are determined in the Following block.

Block II: BN Prices and Poverty Line

Here we determine an income level PI, that will provide the

éonsmner with the capacity to buy the balanced diet basket estimated
above. At the same time, we determine prices of BN goods at which a
typical consumer with adequate income o:)nsmﬁes various food items in
the balanced pattern. The exercisé 18 carried out using the method

followed in the last chaptét (Section 4.3). The specilficatir:m of the

essential equations runs as follows:

N |
X = a - . I = veesr K
(5.3) P.gf Piqi+bi (PL j='E~1 P]qJ) L= 1,000
3. + b: : Pa.) i = kt+l,...,n
(514) Piqi = Piqi + b‘i (PI.I - }:i‘- | jqj Fo ey
o " *
== X
(5.5) }1: P.q Yo
k R I
(5.6} PL = ¢ Pgy * z piqi.

1 T k#H
The first two equations describe consumer behaviour at the

| =3 | oy
poverty line through LES. -Per capita consumption of a good (q; OF qi)_
is a functiari of lincane (PL; 1n this'case) and pricgs of all goods.

Use of LES imposes the restrictidn that rormative consumption level
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is higher than the floor C':DHSUJTEpti{}n level i,e, q;' > 'c}'i. Restriction
~(5.5) 1s similar to that in equation (4.4). But the cost of the
basket Y:; 18 now taken as the optimum level of Yn determined in
Block I, whereas in tl;e previous chapter it was exogenously fixed
using observed prices_.'/ Finally, (5.6) defines P, as the total per
capita expenditure that permits consumption of BN goods at normative

levels and Of non-BN goods at levels estimated through LES.

The equations in this block are used to determine prices of
BN goods (Pfl’ cer g Pk), consumption levels of mn—Bﬁ gooxds |
(qk+1" iee s q,) and PL. The equations in (5.3) and (5.4) lose one
degree of freedom as mentioned before. The bhasket (q’;, ves ql’:)
is determined in block I and non-BN prices (Pk RTARTTRY Pn) are
estimated in block III below. The equation sy's.i_:au in_ this block.
could be solved by the reduced form in equation (4,6). (Parameter

bi in this block is same as .b1i in block IV),

Block ITI: Non-BN Prices, Wages and Taxes

This blc;ck deals with the structural equations relating to

price and wage formation, Kaleckian type cost based price formation

rules are followed here. Prices of various sectors depend on one

another through the material cost and wage elements, The wages

ecessaiy if we solve for relative prices,

l/ This restriction is not n
see Section 4.3. -
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exert influence on and are influenceq by the prices, The esuations

constituting this block are:

n
(5.7) Pi = (j_f_'] ajin + wili) (1 + Ti) (1 + tl) ; 1= Fre0e,N
(5'8) wi . wi + B"‘fi CPIL + Twi T ! i = ']r-n;l'l
n
(5.9) CPI = ;1: 0, P,

Unit prime cost consisting of material input cost and wage

bill is inflated by mark_ up rate (t) and indirect tax rate (t) to form
market price of a sector in equation (5.7). Price of one sector
depends directly on that of another sector, if the 1attér supplies
material input to the former. Indirect dependence may occur through
input linkage in the second or subsequent rounds, It may al_scj occur
through the wage rate, which is linked to consumer price index (CPI)
and to a time trend (T). CPI is cans_t'ructe:i in(5.9) as a weighted
sum of sectoral prices, the weights being the share caf_ a sector in

| total consumption expenditure in the base year. The ooefficient .Bwi
in (5.8) represents wage i:ﬂexatioh coef ficient with respect to CPI,
~while Y,; reflects inﬂuencé on wage rate of other .facl:or.s related
to time like annual increments. while operating the model relation
(5.8) was estimated only for two broad sectors, agriculture and

| =indust1_:y, due to data problem.



Since prices of BN goods are already detemmined in block 11,
relation (5.7) is used to compute prices of |
| PL1 mn—ENQOOdS (Pk'i'}r‘.'lpn]
ard tax rates of BN sectors (t1, co o tk). Thus, apart from non-BN
prices, we determine here the tax or subsidy (negative t.) impli-
1
cations of the BN prices estimated in the previous block after taking

into account the cost-push factors due to change in various sectoral

prices and wages. The tax rates of non-BN sectors and mark up rates

of all sectors are exogenously specified.

Cne may argue that indexation of wage rate* to consumer price
is a ruie followed. in the.c:rganiseﬂ industrial sector and this rule is
not an appropriate specification for the agricultural sector in India.
But the error, if any, dﬁe to this Specifif;atiﬁn will generally not
affect the computation of prices in the above' frame, Most of the |
agricul tural sectors would be covered by ﬂ'.e BN sectors whose prices
are determined in block II. Since equation (5.7__) is not usai £0
compute BN prices, any specification error in _wage- rate of BN agricul-

tural sectors would be reflected in computation of corresponding tax

Or subsidy rates.

Linkages Amogg ocks I, II an:i‘ 11l
The first three blocks descrlbe:‘l above are deperﬂmt on aach

other and form an Dverall 51multaneous systan t0 determine the .-

nc:rrmat;ve consmnptlon basket and the reqw,red PI.'].GE structure and income

level to ensure conswnptmn of the basket, Block I determines the porms

fq1 t ese g q*) whlch are used 1n block il © estlmate the EN prlcm

(PT" coe ¢ k) and the 1mctne level PL. The BN prlces affact ompu—-

- tation of non-BN prices through rnaterial msts ar::'l wage rates in
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block IIL. ‘Ihe non-BN prices in turn are used in block II, becaus.e

LES considers all the prices, 'lhe BN prices feed back into block I

for solution of the normative basket, which completes the chain of

linkages. The interlinkage of the three blocks may be shown as

follows:

CONSUMPTICN NORMS
(BLOCK ~ I) - - -

1

BN PRICES & POVERTY LINE

(BLOCK. - II) - |
| — LOOP - A: LOCP - B:
% | % | PRICE NORMATIVE QUANTITY
_ -' CONVERGENCE | CONVERGENCE - |
NON-BN PRICES & WAGES _] | ]
(BLOCK - III) | -

In view of the above interlinkage, we solve the three blocks
UsLng an iterative process with two loops. Starﬁirag with same initial
consumption norms (a known balanced diet baskelf.)- and observed oost,
loop A consisting of blocks IT and IIX is solved till each of the
prices converge to the same value in successive iterations. HNext, we

" go back to revise the conéumptian norms with the new BN priceﬁ. _‘Ihe

revised norms are used again to solve loop A. The process Of revision

Cf the norms continues'till they converge in loop B, Fach iteratim
ﬂlof loop B mntains a solutian r.jf loop A, . | .

- Several features of the structure outlined earlier should be

- hoted, First, while the last chapter dealt with the absorptmn probleu

"V-hen the balanced diet basket was emgemusly specified, we. iﬂt@?mtﬁ
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here the diet problem and the absorption problem in a common framework
by solving them simultaneously in blocks I and IT above, Secorﬁl_y,
the interdependence between the BN and non-BN prices are taken into
accmnf. through the cost structure. In the process, we also determine
the tax or subsidy rates on the BN goods if the required consumers'

prices were tO prevail in the market.

Thirdly, in constructing poverty line it is not necessary here
to use some 'blowing up' facter from past ccﬁnsmner behaviour on the
cost of BN basket. When consumers at PL change their consumption
pattern. i1n favour of the BN basket,' the blowing up factor is also
-likely to change. The use of a tOtai demand s}.gstem like LES enébles
us to determine consumption levels of ‘the non-BN goods that would .
correspond o cc:msumption.cﬁf'the BN basket. The sLm; ﬁf expenditure

thus derived on BN and non-BN goods defines our pﬂvérty line,

Lastly, if the poor persoris' incomes are raised upto the PL
and they fac;elprices as estimated lin -this'se_ction, they would
consume the balanced diet basket. 'Ihus, in. order to introduce
normative minimum consumption targets into the conventional
structure of a plan model, it would be.sufficimt to introduce the

incame target PL and the reqmred structure of prices as attempted

in the following section.

5.3 CONSUMPTION AND OUTPUT STRUCTURE |

This seétion deals with model specification relating to

ut- determination,. There are wo

consumption, investment and ou

blocks here (blocksIV & V). The first one uses the PL and prices to
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estimate aggredate pr ivai;e consumption and its sectoral camposition
corresponding to provision of normative consumption basket for a
certain specified target group. Block V relates to an open 1oop
Leontief model tO analyse production structure t6 meer the
consumption vector. The blocks in this section are recursive in
nature, whereas those in the earlier section were interdependent.

The recursive system in particular implies the  absence of feedback
frcuﬁ output structure té consumption structure, which is characteris-—
tic of the open loop system., There is also no feedback from

section 5.3 as a whole to section 5.2 i.e. from production structure
to price structuré. It may also be mentioned that block:- I1 considers

consumer behaviour at a particular income level PL, whereas block IV

below considers consumer behaviour of different incame (expenditure)

groups and arrives at sectoral consumption levels of the entire

population in the economy.

Block IV: Private Consumption

There are two major steps in this block: (a) estimation of
per capita private total consumption expenditure (PCE) of the entire

population corresponding to a given target regarding incidence of

Often a few income classes

poverty; (b) sectoral breakdown of PCE.

are considered in step (b) to improve precision because consumer

behaviour differs congiderably -across income classes.

D 18 agsumed to

In the first step, size distribution of PC
follow two parameter log normal distribution with mean p and

standard deviation A. A .converiient featuré of the lognormal distri-

bution is that parameter A is uniquely related to Lorenz ratlo (L)
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and so it 1s a measure of inequality. The relation between » and
L is given by:

"2¢(m//§')-1

It

(5.10) L

where ¢ (.) = probability integral of standard normal distribution.

Now, given a poverty tarqget (POVT) in the form of proportion
of people below PL and exogenous specification of L, the mean PCE of
the entire population (X) is determined using (5.10) and the

follow-ing twO equations:
(5.11) POVT = ¢ (¥.)

] - A
(5.12) Yp' = Iog (PL / X) +-—-2--

Here, Y b 1s the value of s{:andard lognormal variate that
corresponds to PL., To derive the relationship between YP ard PL
as given in (5.12), we have by ciéfinition of standard lognormal

variate:

(1) Y (Log PL - u)/A

&
Al_sé in case of logmmal distribution X is given by:

2
(ii) X HtA /2

Putting value of u from (ii) in (i) we get equation (5,12).
Since POVT ecjuals area below Y 0 in standard mrml_. curve, we may
estimate Yp using (5.11) as o | (pOVT) i.e. point in abscissa of

standard normal curve below which area is POVT, - Once ,Yp'iﬁ' Known, _
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we estimate X using relation (5.12) i.e.
ey h - 2.
(L11) x = PL/e  vwhere h = AYP - (A7/2)

Next, PCE of relevant income classes may be obtained.
We consider two income groups (in both rural and urban areas),

namely, people below PL and above PL. Under lognormal assumption,

their PCE levels 3'51 and 3'2'2 ares:

(5.13) }{1 = x [ ¢ (YP—-A) /@ (Yp) ]

(5.14) x, = XxX[1~-¢ (_YP—A)]/[1.—¢(YP)]

The expression ¢ (v, - ) gives the share of pecple below PL
in aggregate private consumption e}{perﬂiture and 1 — ¢ (Yp - )

gives the share of people above PL.

The sectoral breakdown of private consumption for the two

income classes are obtained using separate LES parameters for each

class,

(5!15) C 3 — q r : T — ( X - E q y P ) ! 1 = y s @ F
11 P, 1 j=1 17 7]

(5116) C ' = q . = ( X - ) q 1 P 7 L = ] weey
21 21 Pi 2 i=1 2] 7

The sector-wise per capita consumption levels of the twoO |

groups are then added up, after being multiplied by respective

population weights, to get sectoral private consumption of entire

population,
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(5.17) C; = CT;i'. 3 (Yp). N+C2i (1 - ¢ (Yp)]. N, i=1,...,n

This Ci feeds into the Lnput-output block discussed
below. The price levels as determined in the earlier section are
used in (5.15) and (5,16) above. People above and below PIL, are

assumed to face the same set of prices,

Since there is a great deal of difference in consumption
pattern between rural and urban areas in ‘India, it is customary
- to analysg consumer behaviour. and related studies éeparately for
rural and urban population., The consumer, expendi'ture data & parameter
estimates basécfl on it are available for each of the two areas.
Hence, in the empirical use of the model, we solve all. the above
blocks (I through IV) for both the areas. The consumption norms,
the prices, the poverty line and the consumption pattern - all

differ between rural and urban areas.

Block V: Input - Qutput Relations

This rblock determines output levels in an input-output
framework by considering intermediate and final demand elements.
Since private consumption, the principal final demand component,
is pre-determined in the preceding block, the basic characteristics
of the model are those of an open-l0op type. Investment and some
other final demand elements are specified endogenously. The
equations in the block are the following:

, . =M, , 1=1,40.,n

I e R

(5#18) X' =
| L =1
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(5.19) M, = m, X,

L 1 L . . ! i=1;--.,n
. 20 R — _ . '
(5.20) A4 3, X ; 1=1,004,n
(31-21) Vi = Vi Xi 1 | ’ i:‘];.'.rn
ki =
(5.22) U, ap tBpg -V + (kL)
b
[ (1 + Ri) - 1 ] Vi I i=1fill ,1‘1
n |
(5.23a) I, = %. U, for i = ¢ (Capital goods sector)
(5f23b) Ii- = 0  for ig#c

Output levels are determined by commodity balance equations in

(5.18) . Supply (output) adjusts to demand in all sectors. Government

consumpt:Lon (Gi) and exports (Ei) are exogenously specified, Imports

(Mi), fixed investment (T,

1) and changes in stock (asi) are related to

output in equation sets (5.19) through (5.23). Imi_:orts'ar*d changes
in stock are linked to output ievels through fixed coefficients. The
sectoral real lncame levels (V,) are obtained from output ievds
using value-—afljded output ratios of bése year (vi}.  Investment
requirement by sector of destination (Ui) consists of replacement
investment, net investment and an intercept term in (5.22). The
replacement part is considered l:hroﬁgh fixed coefficient of income
of the sector. Net fixed investment is considered through a multi-
sector version of the accelerator principle. If Li- is the
investment - output gestation lag of :i.th sector, the net.

investment in this sector in target year T 1is specified to be a
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function of increases in output of the sector in each of the
vears between T + 1 and T + L;+ Under the assumption that

investment 18 equally disbursed over the gestation vears, net
inveshnent demand of sector i in year T may be written

as: [see, PPD (1981) for details)

T+Li - ki r
I, (V .- vi) = V:]-]_j [(1+Rl) L. 11

which is the last term in (5.22) omitting the time superscript
T. Here, ki 1s capital value-added ratio andi R, is post target
year growth rate (discussed below). The use of capital value-
added ratio rather than the more familiar capital - output ratio
1s due to the fact that time series data on output for many

sectors are not available in India.

Finally, turning to investment by origin, we consider
only one capital goods producing sector. Investment by origin
of this sector (Ic) is sum of investment by destination (Ui) of
all the sectors. Thus, for the capital goods producing sector

I = I, and for all other sectors I, = 0.

Intertemporal Linkage

Uoto now we have presented the model for a single time
period. In the next chapter the model 1s used to analyse
empirical results for two terminal years: the fifth year ard

the fifteenth year from the base year 1984-85. The use of the
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model for two periods requires‘ specification of an intertemporal
linkage present in the model The output levéls involve an inter-
telan?Fal element, namely, the post terminal growth rate (Ri) that
appears In the investment equation. Consideration of two periods
(0-5 and 5-15 years) helps us to specify the sti: terminal
cordition of the first period through model solutions of the
second pericd. The investment need of the fifth year is thus
related to output growth rates between fifth and fifteenth years.
Since post-fifteenth yea-r output conditions are not available, the
post-fifteenth year output growth rates are specified to be certain
fixed prqportion of growth rates during the g;?;iqd 5-15 years. The

specification on R takes the following Form:

1 /10
s .15 ,.5 7 - . )
(5-24) Ri — (xi / xi) - 1 f L 7 -'Il-l. ?
(5.25) R1.l5 = F. Ri , i = 1, e, n

where the superscripts refer to the terminal years and F is a

given value,

'ihe output growth rateé during 5-15 years in equation (5.24)
feedback to determine fifth year output level, which then feed
fForward through (5.25) to solve for fifteenth year output levels.
Because of thig i'nterternporal linkage, it is necessary toO test for

c |
convergence of the growth rate vector R> apart from the usual

| 15, . .
convergence of output vectors (X5 and X 5) in input-output models.

il . iy

1/ A similar specification appears in Pan

da and Majumdar (1983).
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Solution Procedure

The model is solved by an interwoven system of Gauss—Siedel
iteration routine. The iterative loops for blocks I to III are
‘already described ‘in section 5.2. ‘The equations in block IV could
be arranged sequentialiy and sO an iterative process is not
necessary to solve them. Absence of any intertemporal dependence
makes it possible to get solution-for the endogenocus variables in
blocks I through IV for the 5th and the 15th years separately.
Unlike these variables, the output vectors of the two target years
are interdependent. The following steps were adopted to solve the

output systems of 5th and 15th years:

(i) Start with some guess values for the two output
vectors XS and X15. The base year output vector
inflated by some expected factor is good enough

for this purpose.

5

(ii) Estimate R5, \75, 15, MS and A8~ corresponding to

guess vector XS.

(iii) Using these estimates as well as the pre:fletgmined
vector (35 and exogenous varlables E5 and G, get

the solution for x5.

(iv) Go back to step (ii) with the new X5 replacing'the
old XE’ and repeat the steps {ii) to (iv). Continue
the repeatatlion process till X5 vector converges

element by element.

SN R
(v) Next, go to 15th year model and solve for X'~ 1n

the same way as for XS.
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(vi) Using the latest values of x5 and X’S, get
new esis;imate ?f R5 and go back to solve for
5 .
poth X” and X'~ again. This process is

continued till R’ itself converges.

Upto step (v), solution of either X5 or X15 15 obtained
assuming the other as given. In step (vi} the interdependence
between both i1s considered and intertemporal consistency is tested

by conwergence of the post terminal growth rate vector R5. Each

loop of R5 envelops solutions of XS and X15.

" List of endogenous variables

The following is a list of endogenous variables in the model.

Endogenous Variables Ne. Description
k |
q? AR qkr qk_l_»l feee qn n Per capita consmnpticm at PL
ZE-"1 rese Py CPI n+1 Sectoral prices, consumer
price index
Wa raeey W I Wage rates
t1 yosny tk K Tax or subsidy rates on BN
- goods
' *
PL, Y 2 Poverty line & cost of
‘normative basket
Ao, XY 2 - ILog normal. standard deviation
P and point corresponding to FL
Xy Xq¢ '2 3 PCE levels
C., C..r C,. 3n | Sectoral consumption
ULt 21 _ |
X.r Vi 2n gectoral output & income
Ay . |
M., AS,, U;, L. dn gectoral imports, stock
S L changes & ilnvestment
R, n Pogt terminal growth rates
1 R —
13n + k + 8
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There are alfogetller 13n + k + 8 endogenous variables. Of
these, k+1 variables (qT, cas q; and Y:;) are determined by
Linear programming in block I. The rest 13n + 7 variables are
determined by the equations in block II through V. The corres- |

ponding blockwise indéperxient equations are:

Block No . Of __j.ndeﬁnd_erit equations
II n + 1
| IIT 2n + 1
v - 3n + 5
V. n
i 131:1 + “7 -

Blocks I to IV are solved for both rural and urban areas ard

RBlock V for national level in each period,

Flow Diagram

A flow diagram of the model showing linkages among the major
variables as discussed in this chapter is depicted in Figure 5.1.
Targets for the terminal year of the plan are fixed in terms of
minimum nutrition levels and percentage of people availing them (or,
percentage of poor who are deprived of: the minimum levels). The
pri.mipal exogenous variables are the Lorenz ratio, mark-up rates,
government. consumption and exports. Given the exogenous variaples,

the nutritional targets are the main driving forces in the model.

143



{ { -
|  MINIMUM .
. NUTRITION | TAX RATES WA GE
[ LEVELS Jf ON BNG RATES
1 | | S
LEAST COST
BALANCED PRICES OF » PRICES
DIET _J BNG T NON-8NG
| ._ﬂ i
| l ; | e ebee
POVERTY -= | MARK-UP
LINE | RATES |
e b o e -t
mmmmmmmm _r _J . ' r—r-m—u—- R
I- TARGET ON -I PRIVALIE j GOV,
| % OF POOR | - CONSUMPTION | CONSUMPTION 1|
Ly s oo o ot o o | P
| LORENZ i N
{ RATIO |
-l —
FIXED
I INVESTMENT
' 1
e —
| EXPORTS — ———  OUTPUT
I |
FORTS POST TERMINAL
M { GROWTH thﬂ

Figure 5.1: A Flow Diagram of the Model.
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5.4  CONCLUSION

TG sum up, I this chapter provides a framework for analysing
implications of setting normative consumption targets for certain
target groups of the population. We first determine the. balanced
diet basket, and the price structure and income level necessary
to consume the basket within an integrated structure. The
classical diet problem exercise assumes prices as given and solves
for the least cost balanced diet basket satlsfying the nutritional
constraints, It leaves out the problem of absorption of the
basket by the consumers. The last ‘chapter approaches the problem
by lLooking for an incane-price-st'rategy to Iensure absorption, but
assumes the diet basket as given. Since the basket and the prices
are interlinked, our approach here has been to solve the diet
problem and the absorption problem in an integrated manner, The
priqes at which the diet problem is solvéd are such that the
consumar coﬁstﬁnes the balanced diet basket. In the procéss we
also.c'letermine the necessary tax and subsidy rates on BN goods,

if the required consumers' prices were to prevail in the market.,

Secordly, the price structure and the income level (PL)
determined above are introduced into a conventional plan model.
Starting with a specified target on percentage of pecple below PL,
the mean private consumption of the population is obtained with
the inequality parameter given exogenously. The earlier price
structure i1s used to estimaté the sectoral private consumption

structure corresponding . to rnormative minimum targets for the

target group.



The fralnework developed in this chapter has some
limitations which may be removed through further extensions.
First, the Lorenz ratio is given exogencusly. To the extent that
the structure of production itself determines Lorenz ratio, the
effect of production on consumption is ignored, A closed loop
for;mulatian would help us to consider such effects. Secondly,.
‘although prices play a major role in determining the private
consunmption vector, they do not influence other final demand
vectors., The model structure may be extended by introducing
behavioural relations for _exports' etc, 80 as to capture the-'
price effects., While such exteﬁsions may be useful to study
specific issues related to_thése final demand elements, our
Eocus in this study is on private consumption and other final

demand vectors are specified in a simple manner,

Lastly, an important question naturally arises: will the
required output be suéplied? Because the price structure is
changed so as to motivate consumers to adopt a specific consumption
pattern, it is .important to know how the producers would respond to
the changed prices. In applying the cost based price formation
rules in block III, we havé exogenously fixed the mark-up rates.

An implicit assumption is that the required supply will be forth-
coming at the given mark-up rate (say, as estimated from the base
vear data set). Thus, even when the consumers’ price of a sector

fallg fram the prevailing level, the mark-up rate of the producer
1s protected.

146



Itimayf however, be nécessary to provide higher mark-up
rates to producers of some BN goods so that they produce the
necessary output levels. The framework developed here needs to be
extended to incorporate such supply side response, Note that the
BN consumers' prices are determihed in block II where the mark-up
rates do not have any role. As such, increase in mark-up in BN
sectors will not affect the consumers' prices and the corresponding
required private consumption and output vectors (see, chapter 6).
Hence, notwithstanding. the absence of producers' response functions,
the framework developed in this chapter is suitable to examine the
implications of basic need térgets on consumers' prices, consumption,
output and income.. In the next chapter, we turn to empirical

examination of such implications for India,
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Chapter 6

EMPIRICAL, OPERATION OF PLAN MODEL

In this chapter we apply the model developed in the
previous chapter to examine the implications of fixing normative
consumption targets. for the rural and urban population in India.
The operation of the model involves estimation of a number of
technical and behavioural parameters, Given the estimated values
of the parameters and the specified levels of thé exogernous
variables, the model produces an internally consistent set of '
values for the endogenous variables, which are the model results.
The empirical results under several alternative scenar-ios are
analysed in section 6.2. But before taking up the results, we
describe the method of parameter estimation in section 6.1, while
the estimated.value of the parameters are givén in the' Appendix

with same explanatory notes.

6.1 PARAMETER ESTIMATION
Dectors

The parameters have been estimated for the following ten

sectors considered for application of the model.

1. Cereals
2., Pulses

4. Other Livestock (mostly producing meat and egg;
includes fishery)
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. 5. Sugar and qur
6. Edible oils (including vanaspati)
7. Textiles

8 General industry (all manufacturing except
5, 6 amd 7; includes construction)

9. Other agriculture (sugarcane, oilseeds, cotton,
vegetables, fruits etc,)

0. Services

Products of the first six sectdrs constitute the balanced
diet basket. Fruits and vegetgbles are also normally counted in
a balanced diet, but could not be considered here as a separate
sector due to non-j-évailabil'ity of input coefficients, Sectors !
through 6 are i:eferréd to as the BN sect'ors. For the non-BN |
secﬁors, it was thought approptiate to keep a few broad groups to

make the exercise manageable.

Fran the point of view of estimation, the parameters may

be grouped into 3 categories,

A. External Estimates

Certain parameters are taken fram the available literature,
We have used Plamning Comission's estimates of the parameters of
the consumption and investment demand functions., The LES parameters
have been estimated by a Task Force of the Planning C?rrmission
applying Newton Raphson method to time series of cross section data
frc:_m several rounds of NSS f.:onsumption.exper‘diture surveys (PPD,

1979) . The estimates have been made for two inccame groups - those
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below and above PL ~ in i:ural and urban areas. The investment
function parameters have been estimated through regression using
time series data from National Account Statistics (PPD, 1981).
The nutrient coefficients are based on Gopalan et.al. (1978) as

averaged for our cammodity groups by Gupta (1987).

B. Econametric Estimates

Parémeters in the wage equation and the log normal
distribution have been. econometrically estimated by us using
stochastic specification. For v}age equation, time series data
on agricultural and industrial wages and corresponding consumer
price index numbers are'used. bue to data limitations estﬁ;tateé
could be obtzined for these two broad sectors only. Parameters
for the wvarious seétors coming under the two broad sectors are
assumed to be the same. For fitting the log normal distribution,
we use the NSS cross section data on size distribution of per
capita expenditure for 1983. The following procedure 1is used to
estimate the log normal parameters. Let P(Y) be proportiori of

persons below per capita incame Y, The lognormal distribution

implies that

» (log Y u, A)

{6.1) P(Y)

where ¢ (log ¥Y; ., A) is cumulative nOrmal frecuency of the varlate

log Y with mean u and standard deviation A, Taking inverse
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of equation (6.1), we get
(6.2) Log ¥ - u = ._-;,"1 (P(Y))

Or, on rearrangemeﬁt
(6.3) Iog ¥ = w+r o' (Ba))
The parameters are estimated by applying OLS to

equation (6.3).

C. Point Estimates

All other parameters are Eoint estimates from base year
(1984-85) data. This category includes coefficients relating to
inputs, labour, imports, stock changes, mark-up rates and tax
rates. The point' estimates have been made from an internally
consistent structure of the Indian econcmy for 1984-85 constructed
by making use of available data from different sources. The base
year structure table given in the Appendix is an extended input-
output table with value added disaggregated into wage income and
profit (non-wage) income. 'th::-.general points regarding

construction of the table may be mentioned here:

(1) N;L the required information at the necessary dis.aggreqated
level is not available for the base year. So, some old information
1s updated or rﬁertain. assumptibns are made _regarding disaggregation
(see Appendix for details).,

(2)  'The data is often not ‘consistent even when available from

the same source. For example, National Accounts data on GDP from
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incame generation (factqr payments) side does nmot equal that
fram expenditure side., This forced us to make several adjust-
ments to the basic data to ensure consistency. In general our
approach has been to take the available sectorél incdne or
output figures as correct and adjust other figures like inter-
mediates or those components of final demand for which detailed

base year data is mot directly available.

As this benchmark data is in current value terms, there
is a need to choose the units to get nominal ard real estimates.

We follow the normal convention that units of all goods and

labour are such that they have a price of unity in the base yeal.
Block I dealing with adequate nutrients is an exception to this

convention and prices per kilogram are used there.

Given the base year structure, several point estimates

like input and labour coefficients may be obtained by straight-

forward division of one figure by the other, The mark-up rate

(T i) is estimated using the following relation for base year:
(6.4) 1, (&, a, +1;) X, = mark-up income

when all Pi. = Wi = 1.

Values of sectoral X; and mark-up income are given in the
structure table. Once aji's and li's are known, Ti_ could be _
 estimated from (6.4). Next, base year indirect tax ;ates (ti)

may be canﬁnted with the .help of the price equation:

(6.5) (_zjaji+'li) (1+1:i) ”"'ti)é 1.

455



The intercept terms in the econometrically estimated
functions are calibrated to get estimated values for the base
year equal to the observed values, The investment functions
are used without calibfat:ic:n becausa they involve future output
growth rates and base year data are not sufficient for calibration.
Given the calibrated parameters and the exogenous variables, the
rm'del'can reproduce observed base year structum of the econmy.
Obviously, blocks I and II in the model, which are related to
normative targets are not relevant for reproduction of lase year
regults. Also, the basg_ year values for PCE, percentage of poor.
and inﬁ?estment cshould be given for this purpose. The reprcduction
of the base year data set helps to start with the historically

given levels of variables and the model is used to get solutions

for future years that would represent change from the historical

levels. The calibration procedure assumes that the benchmark

position of the economy is one of equilibrium (Shoven and

vhalley, 1984).

6.2 EMPIRICAL RESULTS

The model is operated to obtain empirical results for the
tefminal vears Of two plan periods: 1985-86 to 1989-90 and 1890~91
to 1999.-2_000. The first period coincides with the Seventh Five
Year Plan. The two plan periods are often referred to as 0-5
years period and 5-15. years period and the mrreSponding terminal
years as Eifth and fifteenth years. dpart from use of the model

for two future years, it is also used to derive results for base
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year 1984-85. The base year results are of interest only for
normative consumption pattern and associated price and tax
implications: for ather variébles ; operation of the model for
base year produces the historical levels. The consumption norms
estimated for base vear are also used for £ixing consumption |
targets for future years. The percentage of population meeting

the norms differs over the vears,

ConsmnEtion Norms

The first set of results given in Table 6.1 relates to
the consmnption norms or balanced diet baskets per capita p;er day
for rural and urban areas. In working out the baskets several
nutritional constraints are used taking IOMR (1981) and Sukhatme
(1965) as guidelines (see Appendix}. The rural bésket meets about
- 300 calories more than the urban basket mainly _becau'se the
proportion of people engaged in heavy work is larger in rural area
(Perspective Planning Division, 1981). Consequently, solution of
the rural basket contains more of foodgrains and sugar, the major
sources of calories. The urban basket, on the other hand,
contains more of milk, meat and oils, which are rich iﬁ animal
protein and fat. This is due to two restrictions: (a) protein
from animal origin is at least 15 per cent of total protein in
rural area, whereas it :i..sl at least 20 per cent iﬁ urban area {the
total protein const'raint is the same at 45 gms. pér capita per
day in both areas); (b) consumption of edible oils is 5 grams
- more 1in urbén. area than in rural area. The consumption pattern

in urban area is historically favourable to protein and fat rich
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Table 6,1

[ ]
sl

Balanced Diet Basket and Required Unit Prices

158

“TBalanced diet 'Required base ' ICMR basket
‘basket (kg. per'vear prices '(kg. per
'day per capita)'corresponding ‘'day per
' 'to optimum 'capita)
' 'consumption '
M (RS, per kg.) ' _
' Rural ' Urban ' Raral ' Urban ' All-India
Y L L L A
1. Cereals 526 . 440 2,94 2.98 .436
2. Pulses 027 .023 5.89 8. 60 L.036
3. Milk & products . 130 142 1.61 3.84 , 220
4. Meat, fish & egy 010 020 8.99 9,10 015
5., Sugar and gur .042 026 2.54 7.59 ,034
6. Bdible oils 015  .020  8.70 13.31 ,037
7. Cost of the above
basket (at
required prices) 2425 2.70
Fstimated poverty -
Line (per perscn
per month for
9, Cost of ICMR
pasket (at
observed price
1984-85) 2.76 3.35



food items as compared to the rural area. | The two restrictions

help in capturing this historiceal difference.

To facilitate comparison, the ICMR balanced diet basket
used 1n Chapter 4 is reproduced in the last column of Tahle 6.1,
The difference of our rural or urban basket from the IMR basket

1s significant for several items. Three factors may explain the

difference.

1) Prevailing prices are used for solving the ICMR.
balanced diet basket, while we solve the baskets
~at prices required to meet the absorption problem.

ii) ICMR recammendation refers to all-India level,
whereas we have attempted to differentiate |
between rural and urban balanced diet.

111) ICMR recommended level for edible 0il consumption
(about 37 gms. per capita per day) is quite' out of
proporticn compared to present availability (about
15 gms.). We fix the per capita norm of edible oil
for rural area at 15 gms. per day, which is the
minimum level recommended by Gopalan et.al. (1978).

The corresponding norm for urban area is f£ixed at

20 gms. because Of the historical difference mentioned

above. The reduction in edible oil norm Leads to an

increase in cereal norm so that the basket as a whole

provides the required calories.

Prices

Table 6.1 shows the unit prices in the base vear that would

have led to consumption of the balanced diet basket by perscn at PL

in rural and urban areas. How different are these prices. from the
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observed prices? ‘The answer appears in columns (2) and (4) in Table
6.2 in terms oQf  price indices with the observed base year prices
equal. to unity. Had the normative consumptiﬁn pattern been adopted
by pecple at PL in the base vear, the model solutions would have

produced unit prices for all items. The solution prices shown in

.Table 6.2 are, however, very different from unity. The solution
prices of cereals and pulses are higher than the observed prices.

In particular, the model results show that cereal prices be raised
by 32 per cent fram the Gbserved level. It indicates that cereal
consumption in bas.e Year at PL is more than the norm. But in case
of items iike milk, meat and edible oils, the prevailing' consumpt 1on
levels are less than the norms and so the solution prices are lower
_thaﬁ Ehe obéerved prices by varying degrees ranging betweén

5 per cent (milk in urban area) and 48 per cent (edible oil in rural
area) . _Directionwise these results reiﬁforce the earlier results in

Chapter 4 where the feedback of the prices to the consumption norms
was absent.

Table 6.2 also presents the results relating to ppices of

fifth and fifteenth vears. These are cbtained on the assumption that

cost of BN basket rises by 5 per cent per annum. As the normative
basket is not altered, the relative prices of BN goods for fifth and

fifteenth years are the same as in the base year. All the prices
change by the same factor as the cost of BN basket so that quantities

demarded ‘do not change. The non—-BN ptices are not restricted by such

condition and change by different extents for fifth and fifteenth

vears depending on sector specific cost conditions.
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Price aj:d Tax Structure Required tO Ensure Consumption of Balanced Diet

Talle 6.2

10. Services

~ Sector ' " Base Year (1984-85) " Fifth Year (1989-90) ‘Fifteenth Year (1999-2000)
- " Rural _ ' Urban ' Rwal T Ugban ' Rwal ' Urben

:Price : Tax :Price : Tax :Price : Tax :Price : Tax Pr:.c:e , Iax Pr:a.ce , Tax

1. Cereals 1393 .257 1.142 .108 1.688  .279 1.457  .129 2.750 .389 2.373  .236

Pulses ©1.001  .060 1.231  .250 1.278 .093 1.571 .279 2.083 .196 2.559  .401

3, Milk 575 -.414 .949 -.046 .734 -.398 1.212 .018 1.195 -.326 1.973 .105
4, Other animal |

husbandry 680 -.305 .556 —.438 .868 ~.285 .710 -.422 1.413 -.200 1.156 —.349

5. Sugar and gur 603 -.303 1.357 .500 .769 -.288 1.732 .532 1.253 -.208 2.821 .710

6. Hlible oils 520 -.434 .770 -.191 .664 —.422  .982 -.173 1.081 -.356 1.600 -.074

7. Textiles 964 .052 .986 .052 1.209 .052 1.235 .052 1.770 .052 1.797  .052

8. General industry  .961 .175 .994 .175 1.213 .175 1.253 .175 1.792 .175 1.840 .175

9. Other agriculture  .960 .012 .974 .072 1.185 .012 1.201 .012 1.700 .012 1.712  .012

972 .001 1.000 .001 1.227 .001 1.262 .001 1.810 .00T 1.848  .007

L el L il

ol

bIJtes. 1. Prices are indices with Gbserved 1984—-85 value = 1.000.

2. Taxes are proportions of producers' prices.
3. Taxes in sectors 7 to 10 are excogenous.



Tax and Subg ld 1eS

___—_..-——-u__-

The above structure of BN prices have t:a'x and subsidy

implications as shown in Table 6.2. For the base year, tax rate

on cereals turns out to be about 25 per cent in rural area.
Pulses in urban area also have similar tax implication. The non-

grain food items in general need to be subsidised, Particularly,

milk and edible 0ils in rural area and meat etc. in urban area

show subsidy rates of moOre than 40 per cent of producers' prices.

The tax or subsidy rates continue to be large for fifth and
fifteenth yeéu:s too. It is interesting to note that the tax rates
on cereals and pulses increase over the years, whereas the subsidy
rates on other food items fall. The implication is that unit prime
costs do not rise as fast as prices leading to higher taxes or lower
subsidies over time. Recall that tax or subsidy on a BN good is
residually determined from the cost based price equation in hlock IIT

of Chapter 5.

We may note a few useful points about the results relating to
prices and taxeé. F:Lrst, the price structure discussed above is
designed to motivate consumers to consume the BN ba.sket. The response
of producers is not considered here. It is seen later in this chapter
that incorporation of a positive relations'hip'betweeln mark-up and

output would lead to revision of tax or supsidy rates.

Secondly, it is commonly believed t.hat low pr:lces of necessi-
ties like foodgrains help the poor consumers and some may find it

counter- 1ntu1t1ve that our results suggest a risie J.n prlces of
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foodgraing and fall in prices of other BN food items, While

Dnly foodgrains are camonly regarded as necessities, we regard
all items constituting the BN basket as necessities in this study.
We attempt to meet the minimum targets in respect of all BN goods.
We have seen. earlier that people having adequate incame to
purchase BN basket consumé more c::f foodgrains and less of other
food items compared to the nomms. Given this particular ﬁature
of the absorption problem observed in India, it is naturai that
the results would indicate rise in prices of foodgrains relative
to those of c:-th-er food items, Tne income-price solutions are,
however, unique upto a scaler multiple (see, chapter 4). If

some are worried about cereals price movement as such, one way
out would be to keep cereals price fixed at some preassigned
level such as the observed level in base year. A solution of

this t.ype would obviously indicate more drastic fall in prices

of non-grain BN items from the observed levels, But, more
importantly, the estimate of PL and percentage of people below

PL would also be considerably reduced by such a construction,
Indeed, by fixing price of one of the BN goods sufficiently low
(high) it is possible to change percentage of people below PL

to zero (hundred). Instead IOf keeping price of any of the BN
goods fixed, we Fix the cost of the BN basket at the same level
as that at observed prices initially and revise it only to the extent
the require:i prices change the mnpositian of the Ibalanced diet
basket. In the process, the .estimate of 1P_L in our approaéh does
not widely différ from the conﬁfentional ]:evel and we rely on

both incame increase and price changés for meeting basic needs

of the deprived pedple.
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Lastly, we had seen in chapter 2 that the per capita

production. of some BN items (e.q. edible oils) has declined or

remaine_d stagnant over the years. ‘'This could be one of the
historical reasons for the substantiai ‘price change required

for these items. Had their production grown on a positive
trend like foodgrains, their relative prices would hate been
lower in the base year resulting in iigher consumption than
observed., This would have narrowed down the prevailing gap
Letween the normative level and consumption at PL. In such an
eventuality ,I the extent of required price changes would not havé

been. as large as those shown in Table 6. 2.

3 Scenarios”

We may now turn to results relating té consumption, incane'.'
and output. We study the behaviour of the model under several
alternative scenarios and analyse effects of various policy packages,
To begin with, we take ﬁp 3 scenarios for detailed examination.

For each of the three scenarios the target on population below PL
is fixed at 25 per cent in fifth year and 5 per cent in fi.fteenth
vear in both rural and urban area%{ The scenarios differ with

respect to specification of Iorenz ratio (L) and post fifteenth

year growth rate (R15).

e el

1/. In the base year 30.3 and 36.0 per cent of peopllellie below our PL
in rural and urban areas respectively. The official plan
exercise aims at reducing percentage of poor to 28,5 per cent

by 1989~90 and 5 per cent by 1999-2000 at all-India level.
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Scenarlo 1: .(i) L kept at base year level (0.3030 for rural
area and 0.2856 for urban area).

S
{l1} R~ same as growth rates during 5-15 vears
" period (F = 1,00).

Scenario 2: (1) L reduced by 5 per cent for fifth year and
by 15 per cent for fifteenth year.

(11) R15 as in scenario 1.
Scenario 3: (1) L as in scenario 2,

(1i) RT5 30 per cent less than growth rates

during 5—15 vears (F = 0.7).°

Private ConswnEtion

Results relating to per capita total consumption expenditure
(PCE) at constant price appears in Tables 6.3 and 6.4. Since the
target on percentage of poor and the Lorenz ratio, the two
determinants of consumption, do not differ between scenarios 2
and 3, the consumption implications remain invariant between these

two scenarios. Some interesting points that come out from Tables

6.3 and 6.4 are the following:

(a) Overall PCE growth required to meet a given
pasic need target is less with more egalitarian
distribution, This is evident from a comparison
of growth rates in scenario 1 with those in the

other two scenarios.

(b) The reduction in inequality affects adversely the
non-poor group, but it helps the poor to improve
their PCE levels. For the poor group, the positive
effect of redistribution more than offsets the
above negative effect assoclated with smaller

overall PCE growth.
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Table 6.3

Per Capita Consumption Expenditure

(Rs.per month at 1984-85

prices)
“Population | 'Base Year' ScenarlOo - 1 ' Scenarios 2 & 3
Groups 1 (1984-85) '7989-90 ' 1999-200071989-90 ' 1999-2000
| | ! \ |
] ) 2 3V 4 TR 6
Rural
. Rural Poor 66,92  69.34 77.89  70.37 80.37
2. Rural Non-poor  174.49  207.88  331.19 198,23  272.87
3. All Rural 141,90  172.65  318.53 166.27 263,25
Urban
4. Urban Poor 109.51  115.02  130.96  116.58  134.85
5. Urban Mon—poor 261.80 297.90 472,49 286.59 395,30
6. ALl Urban 206.98 252.18 455,41 244,09 382,28
7. ALl India 157.87 193.92  362.66 187.08 301,63




- Table 6.4

Growth Rates in Per Capita Expenditure

(Percentage per annum)

Population ' . Scenario - | ' Scenarios - 2 and 3
Groups '0-5 yr.'5-15 yr'0-15 vr'0~5 yr,¥5~15 yr'0~-15 yr.
I | | | | |
— (A N L L L R A
Rural
1. Rural Poor 0.71 T.17 1.02 1.01 1.34 1.23
2. Rural Non-poor  3.49  4.81  4.36  2.58  3.25  3.03
3. All Rural 4.00  6.32  5.54  3.22  4.70  4.21
Urban
4. Urban Poor 0.99 1.37 1.20 1.26 1.47 1.40
5. Urban Non-poor 2.62 4,72  4.01% 1.83 3,27 2.79
6. All Urban 4,03  6.09 5.40 3.35 4,59 4,18
7. All India 4,20 6.46 5.70 3.45 4,89 4,41
Notes: 0-5 yr. = During base yea'r and 5th year,
5-15 yr. = During 5th year and 15th year.
0-15 yr. = During base year and 15th year.
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(¢) In any particular scenario PCFE of the 58 8)4
group increases at a lower rate than that of
t.he non-poor group. The poor group consists
of persons lying below the PL and as such the
upper end point of the income range of this
group is fixed at the PL, which explains the
relative inflexibility in the mean consumption
Of the poor. It is useful to remember that
some of the poor in the base year, who receive
an income rise that lifts them above PL during
the plan, are mot counted as poor in the target
yearl./ Indeed much of the benefit of the .
development process during the plan is reflected
in the mobility of people from poor to the non-
poor group and rot by mean incame changes of the
poor group between base year ard target year.

(d) PCE at all-India level grows at a i‘ate higher
than either rural or urban component. This is
due to growing urhanization, which implies an
increasing welght over ‘time to the component
with larger PCE levelgd/ Similar argument also
holds good within rural or urban area in

Table 6.4.

1/.Of all the poor in the base year, some rise above PL in the target
vear while others are left behind to remain in_poor category in
the target year, It is possible that some of the non-poor in the
base year climb down to become poor in the target year,

2/ Consider an example: | | |
| PCE Population

Rural  Urban | Riral  Ucban
Period - 1 100 150 80 20
Period -~ 2 100 150 70 30

The all-India PCE is 110 in period-1 and 115 in period-2,
which means growth at global level even when the components are
stagnant. Growth is reflected by a larger proportion of people
at a higher per capita income in this example. S
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Production Pattern

Real output and income growth rates corresponding to
scenarlos 1 to 3 are given in Table 6.5. 'he real cutput and
income in a particular sector grow at the same rate in the model,
pbut overall output and GDP grow at different rates because of
sectoral weight differences. Irrespective c::.f the scenarios, one
main result fro:n Table 6.5 is that the growth rates required to
meet the normative consumption targets are high for sectors like
milk, edible oils and meat-fish-eqq (other livestock). The
growth rates are the lowest in case of cereals and turn out to
be n_egative during the first five years period. The rise in
relative price of cereals in both rural and urban areas clearly
depresses demand for cereals, which are substituted by other food

items whose prices fall. The sectoral growth pattern implies a

shift in production structure away from cereals and pulses to
non~grain food sectors. |

Comparison of the growth rates aérass scenarios yields
same interesting results about working of the model. Between the
first two scenarios, scenario 2 corresponds to more equltable
distribution*of consumption in both fifth and fifteenth years.
Coﬁsequentlyj, the required sectoral and overall growth rates in
scenario 2 are lower than those in scenario 1 to achieve the same
provision of minimum needs targets. FOU example, during 0-15 yeats
period the required GDP growth rate is 7.3 per cent per annum
without redistribution in scenario 1. The growth rate is reduced

to 5 9 per cent 1n scenario 2 with moderate redistribution like

reduction in Lorenz ratio by 1 per cent per annum.
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Takbhle 6.5

Output Growth Rates During Different Periods

(All figures are in percentage per annum)

Scenarlo — 1

69}

Sector ' ' ' Scenario — 2 ' Scenario - 3
A 1 t ! - ' 1 t s '
. 0-5 , 5-15 ,0-15 , 0-5 , 515 , 0-15 , 0-5 ., 5-15 , 0-15
1. Cereals -0.40  3.44  2.15  -0.71  2.54  1.44 -0.74 2.46 1.35
2. Dulses 3.30  4.92  4.38 2.88 3.83  3.57 2.87  3.81  3.50
3. Milk 13.92  7.72  9.75  12.79  5.91 8.15  12.74  5.82  8.08
4, Other livestock 9.39 7.04 7.81 8.51 5.64 6.59 8.42 5.48 6.45
(meat, fish & egg) | |
5. Sugar and gur 8.49 5.67 6.60 7.96  4.67  5.75 7.93 4.61 5,71
6. Bdible oils 9.94  5.69  7.09 9.38 4.68  6.23 9.34  4.60 .16
7 . Textiles 5.99 © 9.84 8.54  4.74 8.07  6.94 4.65 7.95  6.84
8. General Industry 7.58  7.96  7.84 4.74 6.62  5.99 3.91 5.16 4.74
9. Other Agriculture 7.94  8.90 8.58 6.79 7.27 7.1 6.68 7.10 6.96
10. Services 6.29 7.85 7.33 5.00 6.64 6.09 4.73 6.21 5.71
Total output 6.88  7.78  7.48 5.13  6.42  5.99 4.72  5.72  5.38
GDP 6.50 . 7.706 1.33 5.04 6.39 5.94 4.73 5.88 5.49
0-5 : During Rase year and 5th year
5-15: During 5th vear and 15th year
0-15: During Base year and 15th year.



When the required GDP growth rate to achieve M mum
needs targets turns out to be high enough f.o make the programme
infeasible, one option as seen above is to reduce inequality.
Another option is to sacrifice some future growth which would
mean less present investment. This option is evident from .a
comparison Gf-. scenarios 2 and 3. A reduction in post-fifteenth
year growth rates by 30 per cent leads to GDP growth rate
decline of 0.3% and 0.5% during 0-5 and 5-15 years respectively
(Table 6.'5) . Since the GDP fall in this case is due to depressed
inves'tmept. demarnd (Seé, Table 6.6 below), it is the general

industry sector prc:ducing investment goods that suffers the most.

e redurjtion in fifteenth year im}estment level brings down, in

the first place, the growth rate during 5-15 years in Scenario 3

(compared to Scenario 2). 'The lower growth during 5-15 vyears
reduces the investment demand for the Fifth year, which, in turn,
causes the growth rate during 0-5 years to fall., Thus, the post
fifteenth year growth rate has an effect even on growth rate
during 0-5 yéars, which shows the intertemporal binding nature

of investment demand in a multi-period model.

Savings—Inveshnent ImElicatiq__nﬁ

Table 6.6 provides the macro picture corresponding to the
above 3 scenarios, The domestic: savings rate shows an increase
from the historical base year level under assumptions of
scenario 1 alone. These assumptions call for a rather hj.gh
capital forﬁlation rate of 31% of GDP, which may be difficull.t to

realise. 1In scenario 3, on the other hand, the rate of capital
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Table 6.6

Macro Variables for Scenarios 1, 2 & 3

(Rs.crores at 1984-85 prices)

L

—  Vvariahles "Base year ' ocenario - T V' "Scenario - 2 ' Scenario - 3
| | ' (1984~85) '5th year '15th year'Sth year '15th year'5th year '15th year
1 —_— 5 3 ' 4 v 5 v g T 7 I
1. GDP at factor cost 190888 261472 551876 244041 453577 240524 425704
2. GDP at market price 214373 205770 626577 274235 511511 269621 475087
3. Private consumption 140046 189071 415697 182403 345734 182403 345734
4. Public consumption 24062 30163 49132 30163 49132 30163 49132
5. Domestic savings=(2)-(3)-(4) 50265 76536 161748 61669 116645 57055 80221
0. Forei{:;n savings -
= (importsS—exports) 3582 14305 35709 11321 23115 10548 17006
7. Capital formation [fixed | | 1
investment & stock changes) 53848 00841 197458 72991 139760 67603 97227
8. Private consumption 65.32 63.93 66.34 66.51 67.59 67.65 72.77
9. Public consumption 11.22 10.20 7.84 11.00 9.61 11.19 10.34
10. Domestic savings 23.45 25. 88 25.81 22.45 22.80 21.16 16.89
11. Foreign savings 1.67 4.84 5.70 413 4.52 3.91 3.58
12. Capital formation 25.12 30.71 31.51 26.62 27.32 25.07 = 20.47




formation falls to unusually low levél, particularly for 15th
year. It seems to be within achievable limit in scenarioc 2 at
about 27%. ‘On this consideration, there is no need to resort to
a drastic cut in post-fifteenth year lnvestment level. as assumed
in scenario 3. An important implication to notice in Table 6.6
1s that the rate of foreign savings is very high in scenarios 1.
through 3 compared to base year. We carry out below scme more

experiments assuming inequality reduction as in scenario 2.

Import Substitution

~ The high level of foreign savings in the_al:ove scenarios
is due to the fact that sectoral import-output ratios take the
base year veilues. The absence of any import substitution
programme contributes to-large import bill. The next scenario_
aims at imports reduction. . o
Scenario 4: Import-output ratios are reduced by 10% for

£ifth vear and by 20% for fifteenth year in

addition to assumptions of scenario 2.

The results at macro level are presented in Table 6.7.

The effects of import substitution may be seen from comparison of

scenario 4 with scenario 2 (Table 6.6). Evidently, the effects are:

(1} substitution of foreign savings by domestic
savings; for example, in the fifteenth year,
16.5% of total savings is financed by foreign
sources in scenario 2 (23115 out of 139760),
the figure is reduced to 10.5% in scenario 4

- (15290 out of 145063).
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Variables
I —
Y
1. GDP at f.cC.

2. GDP at m.p.

3. Private consumption
£, Publ ic consumption
5. Domestic savings

6. Foreign Savings

7. Capital formation

Table 6.7

Macro Variables for Scenarios 4, 5 & 6

(Rs. crores at 1984-85 prices)

Scenario — 4

3 of GDP (at MePe )

Private consumption-
Public consumption
Dmxestic Savings
Foreign savings
Capital formation

'Sth year '15th
i 2 .I

247155
278159
182403
30163
65593
9344

74937

65. 538
10.84
23.58

3.36
26.94

Scenario - 5 " Scenario.— 6

vear '5th year '15th vear'5th yvear '15th year
3 Y 4 v 5 T vg I
464029 236666 474306 = 235432 464028
524641 = 267152 538099 265536 524640
345734 188546 345734 168546 345734
49132 30163 49132 30163 49132
129775 68443 143233 66827 129774
15290 8869 - 17095 8625 15290

145065 77311 160327 75451 145063
65.90 63.09 64.25 63.47 65.90
9.36 11.29 9.13 11.36 9.36
24.74 25.62 26.62  25.17 24.74
2.91 3.32 3.18 3.25 2.91
27.65 28.92 29.80 28.41 27.65




(2) expansion of damestic economy. ‘The
consumption targets in both the scenarios
are fixed and so, less dependence on. imports
leads to more of domestic production in a
demand determined system.

Less Ambitious Intermediate Targets

In scenarios 1 through 4 target on percentage of
population below PL is fixed at 25% for 5th year and 5% for 15th
year. The faollowing scenario refers to a situation when the
intermediate or 5th year target is less ambitious, but the long
term or 15th year target remains unaltered,

Scenario"S: It postula'tes_ there will be 30% population
| below PL. in both rural and urban areas in
- Sth. year and (as earlier) 5% in 15th year,
All other assumptions (including those
regarding distribution) of scenario 4 are
maintained here.

Effects of less ambitious intermediate target may now be
studied through a comparison of results in scenario 5 with those
in scenarlo 4 (See, Table 6,7). The main result is that the

lesser is the 5th year consumption the higher is the GDP growth

rate during the pericd 5-15 years to achieve a given target on
- incidence of poverty in. 15th year.

There are two factors which explain the result., First,
percentage of pecple to be lifted above PL reduces by 5% of total

population during 0~5 years and increases by the same perCentage

during 5-15 years (in. scenario 5 compared to scenario 4. Hence,
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the private consumption lewvel in 5th vear is less, but the
change during 5-15 years is. correspondingly larger, because
- 15th year consumption level remains unchanged., Thus, a

lower GDP growth rate durir_)g' 0-5 years and a higher growth

rate during 5-~15 years is cuite in order,

A second explanation for the above result runs through
the intertemporal linkages in the model. Since the sectoral
growth rates during 5-15 years are_maintained during the post-
15th year period, a highér growth rate during 5-15 years also
means a higher investment demand in 15th year (See, row 7,

Table 6.7). When output level in the intermediate (5th) year

s subjected to fluctuations, the assumption regarding
'sustai'ning 5-15 years growth rates during post-fifteenth year may
not always be desirable. In order to avoid the associated

flip-flop, one may like to control 15th year investment level,

which is attempted in. the scenario below.

Scenario 6: This scenario is derived by modifying
scenario 5 so as to keep 15th year
capital formation at the same level

as in Scenario 4,
The instrument to control 15th year investment is the

factor 'F' (equation 5,25, chapter 5}, which is varied over a

few runs to get the controlled condition. A value of 0.924 for

'F' (as against 1.00 in Scenario 5) could produce scenario 6.

It is interesting to find that, under the controlled caplital

formation condition, the 15th year results in scenario 6 are
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reproduction of those in scenario 4. Thus, the differences in
sCenarlos 4 and 5 for i5th year are entirely due to differences
in capital Iformation level. 1In other words, if final target

year investment level is controlled, the output Llevels in that

year remain invariant to intermediate target change.

A Comparison with Planning Commission

Next, we compare the production structure estimated
through our _ercﬁel with those projected by the official plan
exerclse {(Planning Commission, 1986). The official projections
are available only for 1989-90 ," the terminal year of the Seventh
Plan. Table 6.8 gives a cofnparative picture of the Planning

Cmrﬁiésion fj_.gures arnd oﬁr .results correspording the above

| .__._.;\'_SCe.riariGé.-_ The official exercise envisaiges that the sectoral

.-;cﬁanpositic;n of output in 1989-90 moves in favour of industry and
service as Canpared. to the base year. rrespondingly, the
percentage contribution of all agricultural sectors (including
animal husbandry) decline. Ourx results, on the other hand, do
not show any general reduction in share of agr.{cultural sectors.,
There is a shift in structure of production from cereals and
pulses in favour of milk, other livestock, sugar and qur, and
other agriculture. The share of industry increases in scenario 1
when size distribution of consumption remains unaltered, but it
falls with reduction in inequality in scenarios 2 to 4.

The congumption pattern at low income level is
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Changes in Sectoral Composition of Output
e Tiposition Composition in 1989-90 in terms of deviation from base year
. *in Base Year' o _ in percentage point |
'(1984-85) in' o 4 < v - - ST
3 — ’ 2 3 4 ' 5 2) 7 8 9
_________-——————-——_"_——- " * — —— : _
1. Cereals 7.19 -2.14  -1,79.  -1.65  ~1.86 ~1.72 ~1.68 —0.81
2. Bulses 1.18 —0.18  -0.12  -0.10  -0.13 = -0.14  —0.13  -0.16
. | -0.34
4. Other Livestock 1.96 0.24 0.34 0.37 0.31 0.27 0.28
- éugar ond qur 1.98 0.16 0.26 0.33 0.26 0.19 0.21- 0.04
6. TEdible olls 2.10 0.32 0.46 0.51 0.45 0.47 0.42 _
7. Textiles 5.22 -0.21 -0.09  -0.01 ~0.15 -0.45 -0.43 -0.31
3. General Industry 37.78 1.24  -0.70  -1.45  =0.25 0.81 0.56 1.98 &
9 oﬁhe:: Agriculture 8.60 0.43 0.72 0.85 0.62 0.30 0.34 -1.52
10. Services 331.28 -0.86 ~0.20 -0.02 -0.32 -0.59 1. 11

Table 6.8

s e

a/  Includes edible olls.

SC: Scenario.
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Obviously more favourable towards agricultural products., The lower
intermediate target in scenarios 5 and 6 éauaes industry output

( investment ) to go up for reasons discussed earlier. The differences
in composition within the BN sector between our results and the
Planning Commission's results may be attj:ibuted to the normative

consumption targets in our case as against the behaviouristic targets

of Planning Commission,

Effects of Increase in Mark-up Rates

The supply side response being consPicuoﬁSly absent 1n the
}nddel structure, sume iLnsight can be Jained by increasing the mark-up
rates in those sectors wher:e the recuired c:uﬁput growtn rates are I
relatively high. Accordingly, we carry out a simulation run by
increasing the mark-up rates of the non-grain food sectors by 25
| per’.'i:::eht for rural ar‘ea for 5th year. The only variable that gets
affe'étéd by mark-up rate change is indirect tax rate., The results

are the fol]_oﬁi Fiys

Secior - Reference Run Simulation Run
Mark-up Tax rate rRrK-JpP Tax rate
rate L rate
Milk . 7144 - .3977 .8930 ~ ,4548
Other livestock 4691 - , 2851 . 5864 -~ 3378
sugar and qur . 1103 - ,2882 . 1379 - 3053
Fible oils 0729 - 4223 0911 - ,4316

A rise in mark-up rates simply leads to an increase 1in
subsidy rates of the relevant sectors. The mark-up rates play no

role in determining BN prices in block II of the model. The
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invariance of BN prices in.turn means invariance of real

variables like consumption and output.

The above result has an interesting policy implication,
We have regarded earlier the tax or subsidy rate as the instru-
ment to manipulate prices from consumers' point of view. .‘Ihe
same instrument could now be used to permit right kind of
incentives to producers as well. We can.obtain the following

relation fram the price equation:

(T4eg) =k /(14

where ki P, / .(}:j aji P, + wili)

J

Given consumeré' prices (Pi) necessary tc::l solve thé absorption
problem, an inverse relationship between mark-up and tax rate
Operates. .If we._now compute the 'right' kind of mark-up £fram
supply response functions, the corresponding tax rates could be
computed using the above relation. The tax or subsidy rates
could provide the essential link between consumers' ard

producers' prices in a basic need plan.

Conclusion

In this chapter we have put to ampirical use the model
developed in the previous chapter. We have examined the impli-
cations of setting normative food consumption targets for almost

all of the rural and urban papulation in India by the end of the

century. The results obtained in several alternative scenarios
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point towards a reorientation of structure of production and
prices in India. There is a need to change consumption and
production pattern away fram foodgrains towards non-grain
food sectors, It i1s also necessary to increase the price of
foodgrains faced by consumers relative to other food items

in both rural and urban areas so as to induce the consumers

to adopt the normative consmnption pattern.
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(hapter 7

CONCLUSION

A primary objective of recent development strategy has been |
satisfactioﬁ Of basic needs of life. 1he present study has atteanptea
to solve some problems that arise in meeting this objective. The |
focus here has béen on private consumption cﬁf a bundle of basic need
goads (BNG) at some minimum'levels. In conclusion, it is proper to
make an overall appraisal of the issues examined and results obtained

in the study.

'7..1 SUMMARY

To start with, é BNG index 1is developed for evaluating the
performance of an economy in producing basic needs such as food,
cldthing , health care and education. Two setg Of weights - one based
cjn.'ratici of bﬁdget share of middle imaﬁe group to .that of high income
group, and another on inverse of income elasticity - have been
proposed for aggregating the indices of per capita production of
various hasic needs. While GDP (per capita) continues to grow oOn a
trend basis in India, the BNG index, with either set of weights, shows

hear stagnation since mid-sixties (chapter 2).

In the perspective of 1suc:h a sluggish BNG sector, we turn to
issues related to planning for provision of basic needs. 'The first
exercise in any plan relates to fixing targets. Food consumption
targets are determined on normative basis by considering requirement
of various nutrients. Calorie is a major nutrient to determine the
size of a food basket. There has been a controversy on the calorie

level that a plan should target at, because of the adaptation
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hypothesis put forth by Sukhatme., Examining this hypothesis, we find
that, even 1f Sukhatme's proposgitions about adaptation are accepted,
his conclusions need not be accepted on valid statistical grourﬂs.
Sukhatime's hypothesis has a built-in bias*against an uhdernourished
person, since it tends to maximise the error of exclusion of a person
as undernourished when he is actually so. Moreover, there 1s no
conclusive evidence on adaptation itgelf, specially without undesir-
able effects like reduction in body weight or work capacity. We also
note the importance of nutrients other than calo-rie and advocate

setting food consumption targets in terms of a balanced diet basket
(Chapter 3).

A poverty line is constructed as the income level just adecuate
to purchase a normatively defihed consumptim' basket like the balanced
diet one _ét- prevalling prices. Plan targets are set for increasing
income of the poor upto the poverty liﬁe.- But pfovision of purchasing
- power by -itself may not be sufficient to achieve the normative
consumption targets of specific 1’.t:ems_:E In fact the prevailing
consumption pattern of people at or near the poverty line is very
different fram the norﬁtative pattern. The question that then arises |
is: how to ensure absorption of a normative consumption basket by the
consumers? We explain the absorption problem in terms of inappropriate-

ness of current relative prices ard device an income-price solution

method to solve it by making use Of the Linear Expenditure System

(chapter 4).
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Next, we extend the ahove solution method ard develop a
plan model suitable to analyse implications of meeting hasic needs.
The model has several special features:

(a) the normative food consumption targets are

determined through a cost minimising exercise
satisfying nutritional constraints;

(b) the incame level and the BNG prices required to
meel: targets i1n (a) are estimated;

(¢) the non-BNG prices are determihed by considering

mark—-up based prices;

(d) a feedback mechanism fram prices to the consumption

norms operates;
(&) the model shares with other Indian plan models
- specifications relating to sectoral consumption,
- output and investment estimation.

A model structure incorporating all these features is developed

in an integrated and consistent manner (Chapter 5},

Implementation of the model on Indian déta (chaptér 6) reveals
several important results, which have not been Obtained in earlier
studies. First, develomment planning aiming at meeting a normative
food basket in the contex£ of India requireﬂ restructuring of pria:::es.
Absorptlon of the normative basket by the consumers would require
- substantial rise in consumers! prices of foodgrains relative to prices
of other food items (milk, edible (jils, meat etc.) with corresponding
implications on indirect taxes and subsidies. Secondly, the basic
Needs strategy also points towards a different composition of
national product; the structure ‘of consumption and production moves
away from foodgrains towards non-grain food sectors. Thirdly, theJ

goal of meeting basic needs for all by the year 2000 A.D. calls for a
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more egalitarian imcmé/consumptimn distribution, uniess GDP growth
rate could be improved to over 7 .per cent per anhum. With moderate
consumption redistribution (reduction in Lorenz ratio by 15 per cent
by ZDOOI'A._D.) , GDP growth rate of about 6 per cent will suffice to
achieve the basic need targets. A growth rate of this magnitude and
the corresponding investment rate of 27 per cent is considered

'feasible' by the 8th Plan Approach Paper prepared recently by the

Planning Commission.

7.2 APPRAISAL

The study centres arourd a premise that'state action 1is
necessary to steer consumers' and producers’ choices towards some
normatively desired direction. Often consumers are not 'efficient’
dptimisers_ with regard to_nui;rition, because of not only customs and
traditi;ans in food habit but also lack of information, which can be
serious and widespread in an underdeveloped country. Hence, we
deviate from the standard assumption that a consumer knows best what
is good for him. The state in turn is assigned an active ard
paternalistic role in decision making. Our case is different from
the classic case involving éxternalities, where the need for

government. interference is well accepted.

The state attempts to provide the minimum consumption levels
of same items on normative considerations, Individual choice may
differ from the normative levels, because an individual c¢hooses his
consmnétion bundle depending on his own subjective perception of his
“utility. This gives rise to the absorption problem., Our approach
to solve this problem relies on selective price policy to influence

consumer choice in the right direction - 'right' from the technocratic
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- angle. | There are two other possible approaches 'I to the problen.
One 1s to educate the consumer to make him understand his own
interest better. This would ultimately lead to change in taste and
preference. hhile dis&:ussing a similar case, B-hJSgrave'and Musqrave
note that state action in price front would supplement that in
education ffont. "Given inccnnpleté cdnswner infogmation, te@or:arily
imposed consumption choice may be des'irable as part of a learning
process, so as to permit more intelligent free choice thereafter"

(1976, p. 65).

Another approach would be to make the basic need goods avail-.
able to the people directly at_.the normatively_stipdlated. levels.,
This would -ihvc:-lve_ an elaborate rationing scheme and a country.—wide
netmrk ﬁ:-f gwemﬁent procurement and distribution of several goods.
This approach involves quantity control in contrast to the price

control approadh followed by us, But, since free distribution of

goads on such large scale as in a basic needs plan is not possible,
even the ratloning approach muld.involve some pricing policy as |
attempted in this study. A.public: distribution system may be viewed
as a means of implementing the consumer subsidy scheme. Our épproach
presupposes that consumers have freedom of choice in the market in
the sense that there i1s no quantity control on the amounts of
purchases. The prices are controlled so as to induce the consumers

towards a socilally desirable consumption pattern.

The central theme Of the study is the absorption problem and
g0 the model developed here congentrates on the demand side. Supply
ig assumed to be perfectly elastic at the given mark-up rate. A

simple way of extending the model to supply side behaviour will be to

-link the mark-up rate to output growth as follows:
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= 2 x sxHd
T . - T . (Xi/xi)

i 1
where
0
T, = DBase mark-up rate
* *
X, = Output level on the basis of past trend for
the terminal year of the Plan.
e; = An elasticity parameter of mark-up with respect
to deviation of output from trend. |
(1, & X, as earlier for terminal year, For several alternative

fl.lmticnal forms, see, Taylor, 1979, 1983).

This would 'rec-:::ﬁcile the twin objectives of subsidizing food to
consumers and prcjviding'- adequate incentives to }:".:roducers.. The
simulation'oﬁmarkuuP rai;e at the end Of chapter 6 shows that the
supply side extension would lead to revision of the tax or subsidy

'_rates estimated in this study.

'Aqother useful extension may be to 'close' the model through
a feedback mechanism fram structure of output to private consumption
demand through income receipts of various classes. One way of closing
the present model would be to endogenise the inequality parameter

(Lorenz ratio) by considering distribution of sectoral value-added .

by income classes. It is commonly believed that change in composition

of output towards meeting minimum needs would reduce inequality., In
the absence of a value-added distribution matrix relevant for our
sectoral classification, we could not verify this hypothesis. Some
recent £findings in other con'texts , however, show 1itt1e change in
Lorenz ratio due. to change in output structure [e.g. Sinha et.al (1979),
Sarkar and Kadekodi (1988)], If it turﬁs out to be so for the basic

heed goods case also, it would mean possibilities of redistribution

186



at the point of production (income generation) are limited and
Instruments need to be devised for redistribution at the point

of dispogition of incame by fiscal means.

e emplrical exercises carried out in the éi:udy demonstrate
the mrkability of the model to a range of issues and provide broad
magnitudes of the numerical résults. For any practical implementation,
some simulations on the key parameters and alternative specifications
of the main functional relations could provide useful insights. OQur
main results regarding the changes in price structure are obtained
using a particular:_ specification of the demand function. We believe
a different specification ﬁill mt altér the '_results 'i}ery mﬁch,
Particulafly 'the diréction—wisé n;ﬁvaﬁents Gf. .the.required pﬁice
changes. such a 'be_l_ief”_' is based on comparison of £he consumption
norms with thé chserved .consulmptioﬁ pattern of people hear the

poverty line.

Many developing countries now regard meeting basic needs of
their people as a primncipal objective of economic development. Given
this objective, there is an overwhelming need for develOping a plan
frame that incorporates a minimum need consumption basket and the
associated policy instruments., This study is an attempt in the
direction of ful filling that need. As noted above, there are several
areas that require further attention and the model could be consider-
ably externded. With these extensions, it could help planners to
design the basic needs strategy of development. By emphasising the
need for restructuring prices and production, this study helps 1n
focussing attention on some new 1ssues :i..n the area of development

plamirsg .
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APPENDIX

PARAMETER VALUES WITH EXPLANATION

A CONSISTENT STRUCTURE OF INDIAN ECONOMY FOR 1984-85

The point estimates like inpﬁt—output coefficients, labour
coefficients , mark-up rates and indirect tax rates were obtained
from a consistent structure of Indian economy prepared for 1984-85
ard given in Table A..Jm'below. 'ihe basic data sources for

construction of the table are:

i) National Accounts Statistics (NAS), CSO (1987)
ii) Seventh Plan Technical Note (7th TN), PPD (1986)
iii) Sixth Plan Technical Note (6th IN), PPD (1981)

iv) Bconamic Survey (ES), Ministry Oof Finance (1987}.

OJEEut and Inccmne

The starting point for construction of a structure of an
economy 1is collection of information on output and income for the
s?lef:ted sectors. The main source here 1s NAS, supplimented by
7th or 6th TN. Direct income and output estimates are available
in NAS for a number of sectors, which are suitably aggregated for
our purpose. But for sane of our sectors, NAS provides only one
of output and incame levels. The missing figures in such cases
are estimated making use of value-added output ratios available
in 7th TV or 6th TN, For example, NAS reports value of output of
ﬂrarious crops and livestock products at a fairly detailed level.

But it gives value added Figure only for whole of agriculture and
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1/

livestock. The value-added output ratios in 7th or 6th 1IN are
employed to derive value—added levels of agricultural sectors.
The total agricultural value-added thug obtained turned out to

be 4 per cent less than the NAS level. The problenm was solved

by pro-rata adjustment in- sectoral value-added figures subject
to NAS total as_control.. Another problem was NAS does not have
separate sectoral classification for edible ©ils and sugar-gur,
which are included in 'food and beverage' industry. The
necessary disaggr.egatit.:m within this industry group was made

using_ 1979~80 structure from 6th TN.

Final Demarxd
NAS gives total of various types of final demand. It

gives commodity-wise breakdown only for private consumption.

- Imports by major commodities are available in ES. Other final

demand camponents ~ public consumption, stock changes and
exports — were disaggregated into various sectors with the help
of structures as in 6th and 7th TN, Fixed investment originates

only fram the 'general industry' sector and sectoral details

were not necessary.

il

1/ The latest official input-output table is available in 7th
™ for 1984-85 for 50 sectors. But some of our selected
sectors like milk and edible oils do not appear as separate
sectors, So, we had to rely on 6th TN. Also, information
content in 7th TN is of limited nature. ‘The input-output
coefficients cannot even be aggregated, because output
levels are not reported.
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Wage and Mark-up Income

Five different cateqories of tactor income are available
in. NAS: (a) campensation to employees; (b) interest; (c) rent;
(d} profit and dividends; (e) mixed income oOf self-employed. We
treat (a) as wage income and the rest as mark-up (non-wage)
income. The NAS.'data realtes to 14 sectors, but none of these
correspond to our sectoral classification scheme. We compute the
proportions of wage and non-wage income for 3 broad sectors -
agriculture, industry and service., These proportions are applied

for the sectors coming under each broad sector.

The mixed incame category (e) contains both wage and profit
components. Since we treat it as part of mark-up income, it leads
to relatively high value of mark-up rates in the agricultural
sectors, where large part of value-added falls in the mixed income

category.

Indirect Tax
sectoral tax rates are computed on the bhasis of the compo-
sition fram 7th TN subject to total indirect taxes (net of

subsidies) fram NAS.

Intermediate Flows

We first obtain input-output coefficients for 1979-80 for

our 10 sectors by aggregating intermediate flows for 89 sectors

given in 6th ™ (see, Dorfman, Samuelson and Soluw,(1_958)for

aggregation procedure)'. Next, these coefficients were updated to
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1984-85 considering the sectoral price movement between 1979-80

and 1984~-85, Finally, flows for 1984-85 were obtained by
considering the updated coefficients and the sectoral output

levels,

Cons istemz

.We have now gathered all the relevant data necessary for
building the structure of Indian economy for 1984-85. The figures
are from different sources and some are based on '1979-80 structure.,
Not surprisingly, they are not mutually consistent. At times, one
comes écrmss inconsistency in the statistics, éven whén they are
from the same source. For example, NAS shows GDP at market price
for 1984-85 as Rs.214385 crores considering factor income,
indirect taxes and subsidies. But, the sum of all final da_nand
expenditure, also a measure of GDP {at m.p.), is Rs.219660 crores.
CSO (1987, p.99) shows Rs.5275 crores as a discrepancy, leaving it
at that. 1In order to make the data consistent, we removed this
discrepancy by adjusting private consumption, the biggest item

among the f£inal demand components,

In addition to aggregate GDP consistency, it 1s necessary
to achieve equality between the row sum and column sum of each
sector in the input-output table, since a consistent frame requires
that each rupee of output produced in a sector must be used either
for intermediate demand or final demand. The above data base
showed differences between row and column sums that were at times

-as high as 10 per cent. As the output and income figures are on
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relatively firm‘ basis (atleast one of them is normally available
in NAS), we used them as the controls in.getting .the consistency.
The burden of adjustment mostly fell on the intermediate flows.
The method followed was informal pro-rata adjustment similar to

the formal RAS technique.

For the edible oils sector, the output level estimated
earlier turned out to be only about half of private consumption
level as .given in NAS. This output level seemed low even after
considering imports, Output estimation for edible oils was based
on 1979~80 's.truc:ture within the 'food and be'i'ferage' industry
group., The strucﬁure has possihly changed considerably in the
mean time., Hence, the earlier estimated output level for edible

oils was 'revised._ Sum of damand elements (row sum) was considered

‘as the revised output,
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Table A.1

. Structure of Indian EConomy 1983}—85

Tntermediate Demand

E6 |

S— , -

Secwor "Cereals'Pulses 'MLlk & 'Other 'Sugar 'Edible 'Tex-  "General'Other 'Services

' ' 'pro-  ‘live- ‘'and gur'oils ‘tiles ‘'indus- ‘agri-
' ' ‘ducts 'stock ' ! 'tries 'culture!
—_— T 5 1.3 Y 4 1 & I B, S T
1. Cereals 2432 4 305 248 38 5 31 613 172
2. Pulses 326 117 68 | 21 39
3. Milk & products 366 151
4, Oth.ef 1ivestock 945 178 173 g 14 563 208
5. Sugar and gur 125 9186 114
6.  Edible oills 35 20 275 360 541 9
7. Textiles 12 2 113 62 60 27 1980 1538 31 644
§. General industry 4928 193 161 126 612 - 839 3237 46966 1066 16718
g, Other agriculture 21 17 3164 3113 2917 3220 4612 3261 403 3388
10. Services 719 3102 984 869 1646 2432 . 3627 32172 558 23086
1. Gross value added(f.c) 20127 3741 5637 3141 1445 1109 5749 38647 30615 80677
. | i

a. tage drcome 80 8% 135 2442 707 343 814 18912 23800 37523
12. Indirect taxes -1050 . 63 22 30 637 223 1015 22010 406 141
| (Less subsidy) | |
13. Total (Output) 28118 4626 10538 7678 7735 8215 20430 147743 33642 122340

Contd..



V6l

i - - =

Sector ' ____Final Demand

"Private 'Goverrment' Gross ' Changes ° Exports ' Imports ' Total

¢ consump- ' consump- ' fixed ’ in ' ' ' (Output)

' tion ~_tion  'investment' stock ' ' =

—— 11 12 ' I Y

Cercals . 23855 289 | -~ -133 501 242 28118
Pulses 4120 24 ' 5 - 88 4626
Milk & products 9701 19, 5]- 45 295 10538
Other livestoeck 4827 10 22 75 127 7678
Sugar and gur 7325 29 34 41 199 7755
Fdible Oils 7849 10 | 37 - 923. 8215
Toxctiles 13576 132 1186 '1225 158 20430
Ceneral industry 21135 4817 45828 6453 . 9447 14783 147743
Other agriculture 10458 144 . 367 1915 360 33642
Services 37206 18588 - 2708 2357 122340
Gross value added (f.c.) | | 190888
a. Wage income | | 31208
b. Profit inccme 109680
Indirect taxes 23497
(Less subsidy) | . |
Total {Output) - 340052 24062 45828 8016 15957 18530 391085




GGl

Table A.2

Input-Output Coefficients

Sectors ! T 2 3 4 5_ 6 A 8 9 10

1. .08649  .00086  .02894 .03230  .00490 .00d61 .00152  .00415 - .00141
5. .07047  .G1110  .00899 ' .00014 .00026
3. .00586 .00123
4. .03304 .03548 .00876 .00551 .01674 00170
. .01612 .00194 .00093
6. .00332 .00260 -03546 - .04382 .00361 .00007
7. 00043  .00043  .01072  .00808  .00774 . .00329 .09692  .01041 .00092  .00526
8. .17526 .04172  .01528 .01641 .07892  .10213 . 15844 -31789 .03169 . 13665
9. .00075  .00367 .30025  .40544  .37614  .39197 22575 .02213  .01198 .00317
10. .02557 .02205  .09338  .11318  .21225 .29604  .17753  .21776 .01659  .18870




Table A.3

Other Point Estimates

Al

Sectors' Labour ' Tmport 'Value added! Mar.l'«:'--up " Indirect
' output ' output ' output ' Rate ' tax rate
" ratio ' ratio ' ratio o Y
1 . 1593 .0086 7158 1.1574 ~ ,0359
2 .1801 .0130 .8087 1.7569 .0416
3 1191 .0280 . 5349 .7144 .002]
4 .0970 0165 4091 4691 . 0040
5 .0952 .0257 . 1863 1103 0895
6 .0689 . 1121 1352 0729 - ,0278
7. 1437 .0077 2814 . 1695 .0523
8 .1336 . 1001 .2616 L1770 . 1750
9 .2026 L0107 .9100 2.5221 .0122
10 .3527 .0193 . 6594 . 4432 .0012

Notae: A large part of agricultural income in India
appears in the ‘'self-employed' category, which
is treated as part of mark-up income. This
explains the high mark-up rates and the low
labour output ratios in agricultural sectors.
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Table A.4

Marginal Propensity to Consume

Sectors? RURAL ' URBAN -
: l B_elt:}w PL : Above PL : Balow PL : Apove PL

1 4776 0949 2590 L0071
2 .0536 0205 0416 0057
3 0724 .0948 . 1 138 . 086.0
4 0291 .0248 0404 .0286
5 0346 0317 0393 0109
0 - 0389 0270 0568 0153
7 0492 . 1727 .0433 . 1108
-8 0833 2213 .0928 . 1611
9 .0938 0875 - .1465 . 2056
10 .0665 . 2248 | . 1665 . 3630

Source: PPD (1979) with regrouping for last 3 sectors.
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'I'able. A5

Investment Function Parameter

“epp—

- Bector Replacement Capital value Iag period
coefficient added ratio  (years)
Agriculture 0339 3.6750 1
Industry .0879 3.4840 3
Service (0780 . 3.6348 2

L W SRR R F L IR S . ol .

source: PPD (1981), It gives estimates for 14 sectors with most of

| the disaggregations confined to the service sector. We have
used the estimates at the three broad sectoral level due to
the differences in sectors classification. ICOR for industry
1s low because of inclusion of construction.

I Table A6
Wage Fy iuatit:ln Parameters
Sector | oefficients of
- CPI Time
Agriculture . 2885 0295
Non—-agriculture . 34385 .0339

Estimates have been made using OIS with first order

correction for auto-correlation. Data sources are:

(@) Jha and Mundle (1987) for agricultural wage
(b) Annual Survey of Industry for industrial wage

() Lab;)ur Bureau for Consumer Price Indices for
agricultural and industrial labourers,
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Table A.7

Nutrient Coefficients (Per ka.)

Commod Lty | | Calorie Protein (gm.)
Cereals 3380 I 96
Pulses o 3490 233
Milk and products 830 38
Meat, fish‘and egqg 150 | 180
Sugar and gur - 3980 1
Mible oils | 9000 -

source:  Gupta (1987)

Mutritional Constraints used for Balanced Diet Basket

(a) Minimum per capita calorie intake of 2400 in rural area and
2100 in urban area., Minimum protein intake of 45 grams. Since
fruits and vegetables are not included in the balanced diet
basket because of data difficulty, the requirement levels are
reduced by 100 calories and 4 grams of protein.

(b) Contribution of cereals in total calorie be between 65% and 75%.

(C) Ratio of cercals protein to pulse protein be between 6 and 8.

(d) Protein from animal origin be at least 15% oF total protein in

rural area and 20% 1in urban area.

() Calorie from sugar and gur be between 5% and 7% of total

calqries.

(£f) Intake of edible oils be 1§ grams in rural area and 20 grams
in urban area.

() Minimum milk intake of 100 gms,
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There are a number of vitamins and minerals which are

required in tiny quantity, but nevertheless are very essential

for proper functioning of the body. The proportion of animal
protei.n to total protein is generlally considered as a good
indicator Of the presence of these nutrients. Constraint (d)
based on Sukhatme .(15-165) 1s developed for this ‘purpose. Other
constraints areé developed considering IQMR (198]) recommendations
for vegetarians and mn—vegetariéns. The minimum calorie levels
for rural and urban areas are welghted averages of ICMR figures
for various age-sex-activity groupé, the weights -beinc_:] proportions
- of population of the-groups _(PPD, 1981). ?'Ihe 65 per cent lower
limit on calorie from cereals in (b) is an additiconal constraint
.used by us and was lnec.::essary because of the price feedback

mechanism,
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