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1:ntroduction: 

As growing numbers of people fall below the ooverty line, 

the .problem of malnutrition has becorra the focus of worldwide 

concern. Estimates of malnutrttion in India vary widely. 

Figures for Protein Calorie Yalnutrition (PCM) among ora

school children range from 50 to 60 million or between 70-90% 
1 2 J 4 of all pr.aschoolers in the country.' ' ' For the ovarall 

papulatiun, unpublished dietary surveys conducted by UN1:CEF 

in 1974 found that almost one-third of our naoola were under

nourished, Prof, P.V. St~khatn-..a has convincingly refuted these 

figures,
6

•7 but even his revised estimate indicate'that a large 

nt~mbar of pao~le - 25% of the urban and 15% of the rural 

population - are malnourished. The nt~tritional deoriv~tion of 

certain 'vulnerable groups' -viz., oragnant and lactating 

woman, preschool children and economically weak sections -

has bean well documented, The impact of prolonged ~lnutrition 

is under debata~•9• 10 • 11 

The effects ·of maln•.>trition, even if lass widesoread than 

earlier believed, are serious enough to warrant vigorous action. 

The correlation be-ween nutrition and infection has been studied 

in pilot projects throughout the developing wo>;ld. 12 • lJ The ' 

inflt~ence of maternal nutrition on infant birth weight and 

subsequent infant h.aalth n3ads no roiteration. 14 • 15 

The search for solutions to the problems of malnutrition 

has so far bean based on the following approaches: 



i) Since food 
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consumpti.on. is evident1y oosi.ti.ve 1 y 
. 16 

to agricultural productivity , particu 1 ~r1y 

i.n rural areas, 'Grow More·Food' has been one of the 

major, though indirect, strategies for.raising 

nutrition status. 

ii) Incone and food intake are simitar1y correlated- more 

so in the urban context - and thus employment generation 

ai:Jd raising income tevels has be~n another indirect 

approach to improving nutrition. 

iii) Certain segments of the popu1a1lion identified as 
' . 

biologicaJ.Jy., socially, and econ1>mica1 1y 1 vulnerab 1e 1 

have been the targets of suoo1ementary feeding 

programims, though gancral lY with disappointing results. 

iv) The recognition of the . .' leaky buckat 1 syndrolll9 of loss· 

of nutriti~n through constant infections and intestinal 

infestation has 1.ed to ·integrated progr'lmmas of 

supplaDBntary nutrition, hea 1 th care and environnental 

sanitation services. 

All these approaches, except :for the Jast, concern 

themselves with raising :food (and synonymous'Y, ca1orie) i.ntake 

to match the recommended dai.ly alJowances. In contrast, this 

paper considers the possibility o:f reducing ca1orie exoenditura, 

i.e., of conserving the energy., of the underno•.1rished. This 

approach to closing the 'calorie gap' must be seriously 

examined since it is tba poore~t who eat the least, but. have 
t~ work the hardest for.thair survivat. It must be emphasised at 

the outset, however, that tbi.s,is not proposed as an alternative 

to increasing food intake, but.as an added dimension to any 

integrated approach to rna lnut rt t ion - and indeed poverty i. tse l:f. 
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Energy Scarcity and Human Labour 1 

Poverty and energy 

EspeciallY in the rural 

17 18 19 
scarcity seem to go together ' ' • 

areas of developing countries, the 

shortage of energy resources leads to a great dependence •n 

human energy for survival. In the developed wor1d, commercial 

energy is fl.·ee lY avai labte for the nyriad 1 ife-supporti ng 
tasks such as cooking, heating, transporting, farming, etc., 
and obtaining water for domestic needs. 

In developing countries however, the scarcity of such 

commercial energy creates a demand on hu~n e11ergy to meet most 

of. these noads. T• cite tha most glaring example, increasing 

deforestation implies walkihg longer distances to copect 

firewood for cooking fue 1 _,, distances which are wa 1 ked by hunan 
·beings, and usuallY by women and chi'dren. 

What tten is the relationship between this human energy 

contribution and nutrition status? More importantly, what 

would be the impact on human nutriti•n if alternative technologies 

are used to accomplish these tasks, especially thos_e techno1ogies 

which replace human with inanimate energy? These are the questions 
which this paper·attampts to discuss. 

The Energy· Proble~·and Human Nutrition 1 

wiiat is the role and nagnito~de of human energy in the 

·rural energy matrix? Until recently, the necessary data for 

such an axe rcise was not available. In 1977, the ASTRA* programme 

•• 4 
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of the rndian rnstitute of Science, Bangalore, launched a 

detailed energy survey of aix villages in the vicinity of 

their rural extension centre in Karnat.aka State. The. resu.lts 
20 

e:f the survey have just ~en finalised and published • The 

survey covered a population o:f 3500 people in 560 households• 

Table 1 summarises .the source-wise contribution and 

sector-wise consumption o:f energy in this area 1 

TABlE 1 1 PATTERN OF' Yrt.LAGE ENERGY SUPPLY AND CONSUMPTION 

Source-wise Contribution Sector-wise Consumpt~on 

' . 

Source_: 

"' 
Activitll · 

"' Human 7·7 Agricu Itu re 4.J 

(Men) (J.1) Domestic 88.3 

(We man) (J.8) Lighting 2.2 

(Children) (0.8) Transport 0.5 

Animal 2.7 rndustry 4.7 
Firewood 81.6 

Kerosene 2.1 

Electricity \._ o.6 

Other 5oJ 

SOURCE : ASTRA, 1981; "Rural Energy Consumption Patterns 

A Field Study", Bangalore, rndian rnstitute ~:f 

Science, p.8o. 

Table 1 shows that :firewood which is us~d predominant'Y 

:for cooking provides the bulk o:f the energy used in rural.'areas. 

' . 

··5 
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If' firewood i..s exc~uded, then human energy is a significant 
'' ·energy reso•.1rce in the. villages. In fact, the hunan contribution 

is very large in the .agricul.ture .and domastic se<ftors. 

FUrtha:"more, the survey reveals that if' we disaggregate 

human energy, the contribution of n:en, wotten and chi. 1dren is 

31%, 53% and 16% respectively {as percentages of' total human 

'hours per hous~hold per day.). This data incidenta1 lY substantiates 
what was hitherto only speculation, that in many (if' not most) 

rural areas, wonnn work harder than rmn. 
,_. . 

The most important in£.ormation elicited by the ASTRA 
study is that mos~ human en~rgy was spent not so nuch in 
economical.!~' productiva activity such as agriculture, but in 
survival tasks like fetchi'ng wat~r and gathering firewood, most 

of' wl:)ich have 'been ,rendered- unnecessary in urban areas. Thus, 

the lack of ready energy resources placed a heavy. burden on 

human energy. ,. · 
..... ,, 

Having determined the· magnitude o.f. human energy 
\, .... !' 

contributions in the rural energy matrix, our next step is to 
translate the energy expenditure o.f tha average man, woln'!n and 
child into C'llOries per day a_nd compare the res;,.1t's with the 

-average daily caJ:orie intake. This is possible because the 

ASTRA study also surveyed the food CO!lsumption of· the lOCal 

populat·ion. 

---~·····_;....- ··--··--·-· 
However, the translation of activities into energy costs 

proves to be " difficult exercise for the fol~owing reasons : 
' _l : . 

1) A survey of the av"'i lable li ter"!tura shOW!:- that there appear 

to be no calorie cost studies f'or most. of the important 

activittls whi.·cih ara ·of' =·ne&rn--to this paper. For instance' 

•• 6 
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while nutrition textbooks g~e figures f'or piano-_piayi.ng, 
21 climbing stairs and type-writing , they do not mention 

fetching water or gathering firewood.· 
I 

2) Ramanathan and Nag have reviewed almost all the avai1ab1e 

hunnn energy cost studies in India in their paper "Energy 

Cost of'· Human· Labour". They were able to f'ind energy cost 

'studie~· of' only 10 agricultural activiti'<ls, compared to 

over 70 industrial and military activities which had been 

measured. Perhaps this r~f'lects the high priority given to I 
the industrial and defence sectors even in nutrition research 

I 
I 

3) In the case of' women, the, calorie costs of' thei.r various 
activities seem to be almost non-existe'nt, or C'ln be found 

only f'or such oleasant domestic tasks such as sawing, knittin 

and singing. I~ f'act, Rama~athan a11d Nag23 were able to f'ind 
f'emale energy cost estimates for on1y ten activities, all 
listed under the heading "sedentary people". This. seems an 
odd description 'Of' 50~ o:f'--the population, most of', .whom 
manifestly work longer and harder than men, bearing the 
triple burden of' reproduction, housework, and ec.onornic 
activity. 

Under tha circumstances, a zeroth-approximation solution 

was .~o ~ry and estimate the f'emala. energy c;ost of' a given 
activity as a proportion of' the OJala cost, app'Y:f.ng the 

•• 

energy cost/minute/adult mala X Basa1 Metabolic Rate/f'emal.e 

. Basal. Metabolic Rate/male 

= Energy cost/min~te/adult f'emale 

The Basal Metabolic Rate (BMR) f'or moder'lte workers was 

used throughout the formula. 

• • 7 
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J-) From a--rigorous 

be desh•ed, but 

point of view, this formul't leaves much to 
- •• 

in the abs3nca of any other relevant data, 

'-
and in order to test the hypotheses of .. this paper, the 

formuia provtdas soue ra'ugh figures. However, tha results 

obtained by applying the fornula- must .. ba viewed only as 

guassti~r.ates which indicate trends, and not as definitive 

figur<Js. 

4) The calorie e.X:penditures of children also seem to have been 
determined only for those fortunate enough to go to s~hool, 

·play· and grow. Nutritionists must awaken to tha f'lct that 

-most of India 1 s chi ldrc>n ~-oin the labour force when t~~y are as 
.Young as six years, and provide energy contributions crucial 

to their families' survival. In order to derive the ca·l_oria 

"cost equivalents for chi ld~en, t-herefore, the formula 

I i . 
energy cost/minute{adult maie X BMB/child 
----------c-~----~~------------------~~----~ BM•l/adult male (moder_atd workarf" 

----· .... 

energy cost/min
ute/child 

was used. The results must be viewed with the same c"ution 

as advised in the case of _female energy cost estiuetes. The 

BM.d. used here is for a. child aged .10 years. 
5)_ Finally, many of the anergy cost figur'3s encountered were 

somewhat doubtful• For example~. harvesting, which is hard,. 

back-breaking labour, is given as less calorie expensive 

(3.8 cals/minute) than thr3sbtng (5.4 cals/minutes). This 
., . - . . . . -

may be true for mechanised, but not tmnual, harvesting. 

One is thorofare compelled to tmke some arbitrary adjustnent 

of the calorie cost of certain activities (again at the risk .,, 
of incurring nutritionists' wrath) but erring on the side 
of caution. 

Tabla.: 2 and 3 list th·e tentative activity-wise energy 

cost per minute per man, wouan and child respective1y used in 
this papor. All estimated figures are starred. 

• .8 
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TABLE 2 : CALORIE COST OF !lOM'!:STIC ;\CTIVITU: S ( Ca 1 s/minut3) 

ACTIVITY, 

1, Gath3ring firew'ood: 

a) Walking t.o source 

b) Return tJ'ip with load 

2. Fetching water& 

a) Walking to source 

b) Raturn trip with load 

J, Cooking 

4, Carrying food to farw/ 
'falking to farm 

5o Livestock Grazing 

6. Oth<>rs (sw3eping, cleaning, 
child c3.re, personal care, _play, 
sitting, etc.) average _ 

CA.LORIE COST 

Man !loman Child 

5.2 4.4* 
6.4;. . 5 .5* 

·4. 6* 

: '5•7* 

5~2 

6.4 

2 .• 5* 

: 5.2 

2.8 

1.5* 

4 .4* . 4. 6* 

5·5* .. '5•7* 

2.1* . 2.2* 

1 ·5* . 

SOURCES: (i) N.L •. Ramanathan & _P.K, Nag, ? $ "Energy Cost of 

Human labour", Nati.\)nal !nsti tute of Occupationa 1 

Health, Ahnadabad 380 016. 

(ii) R. Rajalaksiimi, ·1974.: "Applied Nutritton" 

Edition), Oxford& IBH, New Delhi 110 001, 

··9 
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TABlE J : CJ\LOii.!E COST OF AG.il.ICULTURAL ACTffiTIES (c.a 1 s/min.) 

ACTIVITY CALORIE COST 

Man 'io nan 

1 • Ploughing 5·5 4.7* 

2. Irrigation J,J 2.8-r.· 

J, Transplanting 5.1 * 4 ,J-!<· 

4. liaeding 5.1 * 4.J* 

5o Harvesting ( nanua 1) 5-J* 4.5* 

6. Winnowing s.J* 4.5* 

7· Threshing 5.4 4 .15* 

s. Manuring 4.0* J .4* 

9· Nursery J.5* J,O* 

10. Harrowing 6.5* 5·5* 
11. Transporting (by bullock cart) 2.0* 1 ·7* 

SOURCE: R.L. Rananathan & P.K. Nag, ? : "Energy Cost of Human 

Labour", National Institute of Occupational Health, 

Ahmedabad JBO 016, 

*All esti~~tad or a?proximated figures. 

It is clear from the nullber of starred figures i.n the 

preceding two tables that most of the important agricultural and 

domestic activities, especi,.llY as performed by wolll?n and chi ljren 

in a rural area, have not bean measured in terms of energy c:>st. 

Let us now look "'t the average number of hours per day spent 

in the given activities by men, wolmn and childr•3n, as del>ictecl 

in T!!.ble 4. It may be noted that items C and D in TabJe 4 are 

the author's estimates, based on personal obsGrvation at the 

ASTRA extension centre, 
.• • 10 
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TABLE 4 <l0U<l.S PER D.~Y SPENT ON DOHEST!C "/\ND AGRtCUl.TUlUL 

;\CT!VITlE S 

,\CITIVITY 

A. Dol!Bstic 

1. Gatharing firewood 

2. Fetcni.ng water 

J, Cooki'ng 

4. Carrying food to farm/ 
walking to farm 

5o Livestock grazing 

B Agricultural 

1. Ploughi·ng 

2. Irrig'ltion 

J, Transplanting 

4. lieading 

5. Hqrvasti[!g. .. 
------

6~ · Winnowing 

7. Threshing 

8. lo'..anuring 

9· Nursary 

10, Harrowing 

11, Transporting 

C Other Activitias* 

. --·· . 

-----. 

D Rest and sleep {approx,) 

--·-····--
-~---,---· . -

HOURS PER :!>AY 

Man 

O,JJ 
0 •. 02 

0.02 

1.00 

1. 6J 

0.18 

o.,Jo 
0.08 

___ .. o •. o8- · 
0.18 .,· .· 

·. '0.14! 
0,1J 

0.07 
. '. 
O.OJ 

o.os 

Woman 

. o.41 

o.78 
2.2fi' 

--
O.JJ 
O,JJ 
Q ~,19 
0 .• 09 

o.o4 

9o7 6 7 o94 
10.00 10.00 

Chil~ 

0,24 

0,1 J 
0.18 

; --

8.42 

14.oo 

SOURCEs Compiled from data given in ASTRA,. 1981: "Rural 
Energy Consumption Patterns - A Field Study", Indian Institute 
of Science, Bangalore 56o 012. 

* As in Table 2, item 6. • • 11 
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'iG ara now in a position to cal~ulato the averag'3 
cal->rio expenditure .per day oar man, woman and child. The 
.ras•.tlts ara pr;isantad in Tabla 5· 

T,\3LE 5 
\CTIVTTY- '11: 53 CALO.il.TE EXP3N:':lTTTJRE 
----------------------------~----

PJ:i< DAY -------
.~CTTVTTY. 

J\. Do 1110> s tic 

1. Gathering firewood 

2. F~tch{ng water 
3. Carrying food to farm/ 

wa lki nr,- to farm 

4. Cooking 

5. Li.ostock grazing 

Sub-total 

B. ,;gricultural 

· 1. Ploughing 

2. Irrigation 

3. Transplanting 

4. ·raading 

5· aarvesting 

6. ilinnowi.rog 

7. Thrashing 

8. J>:anuring 

9-; tl·ursary 

10. i-Iarrowing 

11. Transporting 

C, 0ther Activi.tias *. 

Sub-total 

D• .d.ast and Si3ep (Ap,rox.) r-

.~' ... 

·CALORTES PS.-1. D.\Y 
~·an ·1o rnan Child 
·---·----

115 

7 

312 

3 
274 

711 

59 
59 
25 
25 

57 

~:! ' 
12 

6 

334 

878 

550 

2473 

122 
232 

301 
287 

')8 

1010 

85 
85 
51 

24 

10 

255 

715 

500 

2505 

74 
40 

24 

155 

293 

655 
650 

1598 
============================:=~===~========================== 

* As in Table 2, item 6. 
• •• 12 
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A few points regarding Table 5 need expl~nation before we 

discuss the results of our exercise. The ~orking hours have been 

averaged over the whola year to give us a dailY figure more 

appropriate for examining dailY e nargy expenditure and for 

comparing it ldth food intake. But, it is obvious that during 

certain months of the year, thG hours spent on agricultur~J. 

activities are nuch higher than those represented in Tabla 4; 
at such periods-of time, entira working days are spent in 

time-constrained tasks such as ploughing, transp1ating, harvesting, 

threshing, etc. 

However, while anergy expandit•1ra increases during the 

agricultural season, food intake also tands to incre~se though th:are 

may be a time lag during which intake is lass th~n output. 

Interestingly, ASTRA's post-harvest nutrition surveys show 

exceedingly high per capita pe~ day intakes, to the tune of 150~ 

of the reco11111l3nded daily allowance, avon among the poorest people. 

secondly, in the ASTRA survey, children were classified into 

two age gruups: 0 to.5 and 5 to 15 years. For the purpose of our 

-calculations, only children between 5 and 15 were inc1udeJ, and 

enorgy expenditure was taken for a child aged 10 ye'lrs. However, 

it ·is not una<H.:al to see even _toddlars assisting parents in minor 

t~sks around the house and.farm. 

Returning to Table 5, lo.~. us examine the imp1icati·ons·of 

tho exercisa so far 1 

1) It should nut· surprise ~nyone familiar with rura 1 

conditions that the calorie expenditure - or in other words, tho 

work load.- of women is higher that of nan. 1ihat is mora, even 

chilrlren arc axpending'a signific~nt nullber of.catories on 

survival tasks. It is not inconeeivable that if children's energy 

•• 13 
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contribution had been monitored separately for boys and girls, 

the contrit•ttion of girls lmYxhave bean higher. This data 

further substantiates t ha findings of J'l.in24 • 25 an 'I ot b~re26 · 
th9.t a mor·, roalistic appraisal of wormn' s economic contribution 

to society is necessary. 

2) !ie also sea that on the avaraga, th:> anergy exoenditure in 

domestic tasks is higher than,on agricultural work. Moreso 

because while agricultural activity is seasonal, the domestic 

tasks .monitored hera are daily:, life-s•1pporting activities, 

which nu.st be carried out regardless .of the season •. 

J) Mos~ important, it is· seen that. a considor,'hla part of 
. ~= 

the human energy expenditure. results from the lack of alternative 

tacfhnologies and/or energy resources to me .. t these needs. For 

instance, gatharing firewood, f;:,tching water cooking and the 

other domestic tasks account for a substantial share of woman•s 

and childr;:,n 1 s anergy. output,. aro.,r<i 700 and JOO calories per 

day respectivelY• If fuel and watar'were available close to the 

usa·r, the 'ef:fi.,ie'ncy ·of cooking st·o.;,.e's trnprovad, and animal 
' . fodder provided .i.~; ::>'·h;:,r ways, this calorie expenditure could .. 

be conserved. This is where alternative tachnologi~s which .. 

replace human anal:'gy have an important role to play. We shal 1 

return to this point later • 

. , , , Is th>ra any need to reduce human energy expenditure at all? 

Will it not create an obese nation, and bring in its wake all 

.th~ _health·, probums of an ovarnoJurishad pooulation? There Ls 

iittle avidenbe to support such fears, as we shall sea •. 

If we ·compare energy ·expa.nditure with food intake, ,we will 

be able to establish whether 'the people hava_·adequate nutrition 

to· sustain this level of activity. The .ASTRA nu.t·rition survey 
. - '- . : ' . ; ' - . 

in the vllilige UNG•lA, based' on· raporting of food purchase .. and 

use over a-period .:J£, two ·months-;--revealad a per capita daiJY 

•• 14 
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calorie ir.tqke of approximatelY 2400. Unfortunately, such 

data does not reveal the distribution of food ><i thin the 

familY, or the relative consumption of rmn, \iotmn and 

children. Various tachniques,. including nultiple ;;:-egression, 

were unable to disaggregate the data. However, '"e questioned 
J' 

local won"'n on the distribution of food among familY manbarst 

The staple in the local diet is the cereal 1 Ragi 1 (Sorghum) 

which is cooked to a dough-like consistency and divided into 

balls or lumps for eating. It was observed and reported by 1oca1 

wormn that tbe distribution of ragi balls was genera11.y in tbe 

ratio of 2 1 1 1 i for a ma~, woman and cbild respectively. It 

is bazsrdous to extrapolata tbe differentt'll calorie intake 

of man, w.:Jr<>n and chi ldran purelY on tbis basis. Bnt it is 

clear tbat if food consumption were monitored separately, tbere 

would be significant differences between the sexes and age~ 

groo1ps 1 with wormn and female cbildran getting the sm3.J lest 

shara, regardless of their energy nGeds. 

i'bare are other factors '"hich bGlia the sGaming adequacy 

of the par capita calorie intake compared to anergy expenditure. 

The Narangwa127 and other studies show that the loss of 

nutrients through diarrhoeas and other infections is substantial; 

thus, raising calorie intake without controJling infection was 

like p.:luring water in a leaky bucket. It is also estimated 

that 90~ of the rural population suffer from intestinal 

infestations, with parasites·consuming as much as one-fourth the 

total calorie intake. FinallY, the prevailing intake makes no 
' allowances for pregnancy and l.actation, when in fact one-third 

of adult Indian wormn are in that condition at any given time 28 

and suDVays show that the majority of such women get no 

additi6nal nutrition at such times. Tbus, there seams to be 

ample reason to believe that the nutrition status of the people, 

and particularly of woman~and children, needs to be improved. 

··15 
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Appropriate Technology an:! Nutrition Status: (C.>nc1usions) I 

• Majority· of' today' s nutrition i nte rvent ions, such as the 

various supplelll9ntary feeding programmes operated in India in 
29 . 

the past decades , have :f~iled to make an imoact. The reasons 

· f'or the failure are many, including, poor manngelllc3nt,. inadequate 

de:!,ivery systems, poor .>utreach, use of' dubious biological 

orite~ia of 'vulnerability' rather than economic standards, and 

social f'actor.s such as sharing of' suopto lllc3ntary food within the 
f'amity30, 31, 32, 33, 34. · 

In this context, appropriate technology may well be the most 

promising Dtlthod of oartiallY overcoming the hiatus created by 

tardy or inequitable economic development and the poor impact 

of' f'ee<ling prograllllle s. 

Alternative energy sources can generate fuel which wi 11 

save significant numbers of' calories now expended in gathering 

firewood; efficient cooking stoves will reduce the-hours spent 

on cooking; low-cost energy and water-piping techniques can bring 

water supPlY ctose to the usor an.J consorve tho human energy 

now spent in f'etching.water; tree tots and other innovation<.which 

provide f'oddar for ·livestock may reduce human energy spent on 

grazing, Thase innovations atone could conserve approximately 

500, 700 and 300 male, f'en:ale and child cqtories per day, on 

the basis of our ~stimates in Tabla 5·, Again, there is an array 

of' inaxpensiva ,·lesign changes in agricultur'll implements which 

can improve energy usage and render many routine. tasks less 

laborious. 

In these ways, alternative energy s.:>urces and approoriate 

technologies have the potential to reduce the energy expenditure 

•• 1 6 
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of human b·3ings, and especiallY of tho nutritionallY 

'vulnerable' sections - .wotren and children. The anergy thcrs 

conserved could conceivably dl)crease, or even close, the 

"calorie ·gap"J5 and potrmit tb~m to utilise a greater part of 

their intak3 for gro~th, maintenance and resistance to disease. 

Appropriate technology and energy interventions would 

have several economic and hence nutrition implications: human 

bours saved could be channeled .. into non-ca1.orie intensive 

bone industries which generate additional incoma ·and fr1rthar 

increase food intake, to cite only one. 

SimilarlY, there are significant implications for education: 

in the case of children; the child. hours .thus released would 

make schooling a realistic· po_ssibi li ty for many chi tdran now 

deprived because of the demand for tbei-r,energy to maet.tbe 

familY's needs. Adult hours released could similarly be used 

for literacy and educ"ltion. Improved. nutrition-status would 

improve 'levels· of laarning36• '. 
-~ . 

The heat'th. ilnpact of this approach may also. be considerable 1 

the dec.line in demand for children to. meet· energy, need~ could 

theoretical:i.Y promote the srral.l family norm; this,,~ould have 

a highlY ponitive impact. on maternal -health and nutrition ana 

thus on the health status of newborcs. 

,. 
Finall!', ·the sociologica~· impact of such an intervention 

nust be connidered. ·The most profound impact may be on wolll3n,

who will be tha greatest beneficiaries of energy-saving tecbcolo

gies. Tbe wolll3n hc>urs relea'!ed from drudgery may possiblY p1ay a 

dynamic rote in their liberation and create tilll:l and options they 

are now der.ied. 
··17 
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These are only sona speculations on the possiblg implications 

of tho energy/appropriate ·technoto.3y/nutrition tri'lngje; the actual 

impact must be stu:!ied in det:ii 1.. t!owever, what is the cost

effect and cost-benefit 'of this approach? More importantly, is 

it more cost-beneficial than other strategies, including 

existing on" s? 

·Thera are no imoadiate answers in the absence of detailed 

data and furthar analysis, but the questions themselves must 

be posed. It may ba postulated that evan if a1 tarnative 

energy sources and technologies are 111ore expensive th~-n ,..,resent 

health and nutrition interventions, they may be e3.sfer to 

impleDant. Since energy scarcity is an acutely fe1t need in 

rural areas, particularly among the poorest, energy programmes 

may gain more rapid acceptance than other strategies_ which involve 

changes· in traditional practises and oathods, social rel;>.tions, 

or large capit'll inve>stlll3nt. 1/e may also theorise 

that since tho poorest sections expend the greatos huln3.n energy 

(labour being their only res~urca), this approach may inherently 

tend to benefit them mora than the a:f'flneut. 

il!o strategy, this or any other, C"an subsitute for basic 

structural changes in society, or the equitable distribution 

of goods and resources. But it is clear that the energy/ 

appropri3.te technology/ nutrLtion nexus is a promising fietd 

of enquiry,.whatever the socio-political context. In fact, 

·such a str3.togy may help furtb~r the goals of socio-economic 

change by brinijing the marginalised out of their twilight zone • 

• • 18 
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Directions for Future Research : 

1) Relevant and accurate data on (a} actual work patterns in 
rural e.raas; 

(b) tmasurenent of t<omen' s anci 
children's Jabour 
contribution; 

and(c) energy cost studies based 
on the above. 

2) Studies of the phYsiological dynamics of the human energy 
-· 

cocs~rvation approach; 

3) Longitudinal studies of the impact of alternative energy 

sources and other appropriate innovations on hutnan nutrition 

status, especiallY on women rtnd chi'drall; 

4) Studies of the social and economic cost-benefit of such 

interventions; 

5) Socio-economic, anthropological and potiticel dynan>ics of 

the approach. 

************** .- .. I 
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