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RURAL SNERGY SCAACTITY AND MUTRTTTON 3 A M3 PEIASPECTTVE

Tntroductions

As growing numbars of paople fall below tha poverty 1line,
the problem of malnutrition has bocota the focus of worldwide
concorn. Estimtes of malnutrition in India vary widaly.
Figurzs for Protein Calorie Malnutrition (PCM) among nro-
school children ranga from 50 to 60 million or betwezn 70-90%
of all preschaolers in the oountry!’z’a’h For the ovarall
population, unpublishad dietary sarveys conducted by UNTCEF
in 1974 found that almost one-third of our n2ople were under-
nourished. Prof. P.V. Sukhatme has conyinctngly refuted thase
6,7 but even his revised estimate indicate that a large
numbar of psople - 25% of ths urban and 15% of ths rural

nmopulation - ars malnourishad. Tha mutritional denrivation of

figures,

cartain 'vulnerabls groups' - viz., pregnant and 1aétating
womsn, preschool children and zconomically weak sactions -
has boeen well documnted. The impact of prolongad malnutrition

is nnder dabates.'g’io’11

Tna effacts of malnutrition, aven if lass widesoread than
aarlier believad,_are serious enough to warrant vigorous action.
The corrazlation bebween nutrition and infection has been studied
in pllot projects throughout the doveloping woa:.‘ld.12'13 Tha )
influonce of maternal nutrition on infant birth wzight and

subseguent infant health n22ads no reiteration.1h’15

The aéarch for solutions to the problams of malnutrition

has so far been based on the following approachas:
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i) Since food consumption is evidently vositively
"corretated to aéricultura] productivityjs, particulariy
in rural areas, 'Grow YMore Food' has been ona of the
major, though indirsct, strategies for raising
‘nutrition status. !

1ii) Income and food intake are similjarly correlated ~ more
so in the urban context - and thus employment generation
and raising incoms 1levz1ls has been another indirect
approach to improving nutrition.

iii) Certain segments of the population identified as
biologically, socia11y;5nd econbmically tvalnerable!
have been the targets of suoplementary feeding
programmes, though gencratly with disappointing rzsults.

iv) The rocognition of the .'leaky bucket! syndrome of loss’
of nutrition through constant infections and intestinal
infestation has led to ‘integrated programmes of
supplemntary nutrition, hea'th care and environmental

sanitation services.

All these approaches, except for the last, concern
themselves with raising food (and synonymously, calorie) intake
to mtch the racommended daily allowances. In contrast, this
paper considers the possibility of reducing calorie expenditure,
i.e., of conserving the enefquof the undernourished. This
approach to cl1osing the 'calorie gap' must be seriousty
examined since it is the poorest who eat the Jveast, but have
to work the hardest for thair survivail. It must be emphasised at
the outset, however, that this,is not proposed as an alternative

to increasing food intake, but.as an added dimension te any
integrated approach to malnutrition - and indeed poverty itself.
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Bnergy Scarcity and Human labour

' 17,18,1
Poverty and emergy scarcity seem to go together 7118, 9.

Especially in the rural areas of developing countries, the
shortage of enerxrgy resourées leads to a graat dependence en
human energy for survival. In the devaloped worild, commercial
energy is freely aﬁailablé for the myriad 1ife-supporting
tasks such as cooking, heating, transporting, farming, etc.,
and obtaining water for domestic needs,

In &;ﬁeiOping countries however, the scarcity of such
commercial enorgy creates a demand on huMmn emergy to mot most
of these noeds. Te cite thao most glaring example, increasing
ﬁeforestation implies walkihg longer distances to collect

firewood for cooking fuel - distances which are wavked by human
"beings, and usually by womsn and chi’dren.

What tten 1s the relatiohship be tween this human encrgy
contribution and nutrition status? More imporfantly, what
would be the impact oN human nutritien if alternative tachnologies
are used to accompiish these tasks, especially those technologies
which replace human with 1néninate energy? These are the questions
which this paper-attampts to discuss. |

The Energy Problem and Huyman Nutrition

,ﬁﬁét is the role and magnitude of human energy in the
"rural energy matrix? Until recentily, the necessary data for
such an exercise was not available. In 1977, the ASTRA+* programm

ookt

—

#Application of Science and Technology to Rural Areas
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of the Indian Institute of Science, Bangalore, 1auncped a
detailed energy survey of pix villages in the viginity of
thelr rural extension centre in Karnatsaka State. The results
of the survey have Just bepen finalised and publishedao. The
survey covered a population of 3500 people in 560 houséholda.

Table 1 summartses the source=wige contribution and
sector-wise consumption of energy in this area :

TABIE 1 : PATTERN OF VILLAGE ENERGY SUPPLY AND CONSUMPTION
Source~wise Contribution

Sector-wise Consumption

Source ; L % Activitys %

Human , 77 Agriculture - 4.3
(Men) - (3.1) .- Domestic  88.3
(Wemen) (3.8) _ Lighting 2.2
(Children) - {0.8) Transport 0.5

Animal -2 Industry b7

Firewoed . 81.6

Keroscne 2.1

Electricity - 0.6 ;

Other . o 5.3

SOURCE :

ASTRA, 1981, "Rural Energy Consumption Patterns -

4 Field Study", Bangalore, Indian Institute of
Science, p.80,

Table 1 shows that firewood which is used predominantiy
for cooking provides the bulk of the éhargy used in rurail’areas.

e
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If firewood is excluded, then human energy is a significant
‘energy resource in the villages. In fact, the humn contribution
is very large in the agriculture and domestic seétors.

Furthérmofe,the survey raveals that 1f we disaggregate
human energy, the eenfribution of ren, woten and children is
31%, 53% and 16% respectively (as percentages of total human
‘hours per hOusehold per day). This data incidentally substantiates
what was hithorto only specu1atlon; that in many (if not most)
raral areas, wonnn work harder than mn.

The most imnortant information elicited by the ASTRA
study 1is that most human energy was spent not so .much in
economicallf productiva activity such as agriculture, but in
survival tasks 1ike fetching water and gathering firewood, mos%
of: Which have been rendered unnacessary in urban areas. Thus,
the lack of ready energy resourc=s placaed a heavy. burden on
human energy. N

P "

Having determined the nagnltude of human energy
contributions in the rural enaray matrix, our next step is to

translate the energy expendtturﬂ of the average man, woman and
child into calories per day and compare the resylts with the
average daily c¢aloria intake. This is possible because the

ASTRA study also surveyed the food consumption of the tocal
population.

. - ———— T e T -

s 2

However, the translation of activities into enargy costs

proves to bz a difficult exércise for the fol%owing reasons
e S g
1) A survey of the available 1iteraturs showr that there appear

to be no calorie cost studies for most of the important
activities which are of concern-to this paper. For instance,

'06
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while nutrition textbooks giye figures for plano-playing,
climbing stairs and type-wrttingzl, they do not mention
fetching water or gathering firewood.
i
Ramanathan and Nag have reviewed almost all the available

human energy cost studies in India in theilr paper "Energy
Cost of Hyman Labour'". They were abile to find energy cost

:stﬁdiegrbf only 10 agricultural activities, compared to

ovar 70 industrial and military activities which had been
measurad. Perhaps this réflécts_?he high priority given to
the industrial and defen%e'sectors even 1n nutrition research
Yn the case of ﬁounn, thelcaIOrie costs of their various
activities seem to be almost non-existdnt, or can be found
only for such pleasant domestic taskéisuch as sawing, knittin
and singing. In fact, Ramanathan and Nag23'were able to find
female energy cost estimates for on'ly ten activities, a1
1isted under the heading "sedentary people". This seems an
odd description of 50% of-the population, most of whom
manifestly work longer and harder than men, bearing the
triple burden of reproduction, housework, and economic

activity. ) .
Under the circumstances, a zeroth-approximation solution

was {0 try and esftnate the fomale. ensrgy cost of a given
activity as a proportion of the male cost, applying the
form:la ’

energy cost/minute/adult male X Basal Metabolic Rate/femaie

. Basal Metabo1lic Rate/mate
= Energy cost/minute/adult female
The Basal Metabolic Rate (BMR) for moderate workers was

used throughout the formyla.

0-7
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3) ‘From a rigorous point of v1ew, this formla leavaes mach to
be desirad, but in the absanca of any other ralevant data,
and in order to test the hypotheses of this paper, the
formiia providas som rough figures. However, the results
obtained by applying the formula must ba viewad only as
guesstimates which indicate trends, and not as definitive
figures. '

4) The calorie expenditures.Of children also seem to have been
detarmined only for those fortunate enough to go to school,
Vplay‘énd grow. Nytritionists myst awaken to the fact that
most of India's children join the labour force when they are as
.young as six yzars, and provids energy contributions crucial
to their.families' survivﬁl. In order to derive the caloris

cost equivalents for children, tharefore, the formila

energy cost/minute?adult mie X BMR/child . energy cost/min-
- ute/child

BMR/adult mle (moderate worksr)

.

- was used. The resylts mst ba'viewed with the same caution
'as advised in the case of female energy cost estimtes. The

. BMR used here is for a child aged 10 years., .

5) Finailly, ﬁany of the energy cost figures ancognterad wera
somewhat doubtful. For oxample, harvesting, which is hard,.
back~breaking 1labour, is givén‘as less calorie expensive
(3.8 cals/minuta) than thrashing (5.4 cails/minutes). This
-may be true for nochanised, but not mnual, harvesting.

One is therofore compalled to mke some arbitrary adjustment
of the calQrie cost of cegFain activities (again at the risk
of incurring nutritionists! wrath) but erring on the side

of caution.

Tablas 2 and 3 1ist the tentative activity-wise energy
cost per minute per man, woman and child raspectively used in
thlis paper. 411 estimatad fignres are starrad.

. o8
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TABLIE 2 CALORIE.COST OF DOMZSTIC ACTIVITIES (Cals/minute)

ACTIVITY . e . .CALORIE COST

Man Yoman Chiid
1. Gathering firewood: N

a) Halking to source 5.2 4 bx 4, 6%

b) Return tyip with load I -0 1 L T A
2« Fetching water: _

-a) Walking to source : 5.2 hhx h,6%

b) Return trip with load 6.k Se5% 5.7
3. Cooking | o L 2.5%  2.1%  2.2%
4. Carrying food to farm/ . o .
' Jalking to farm L 15,2 Lhx 4 6%
5« Livestock Grazing - 2.8 . 2,4% - 2.5%

6. Others (sweeping, cleaning,
child care, personal care, play,
sitting, etc.) average

. ]

Te5% 1.5% .. 1.7%

SOURCES: (i) N.L. Ramanathan & P.K. Nag, ? s "Energy Cost of
‘Human Iabour“; Nationatl Ihstitute of Occupational
Health, Ahmedabad 380 016. .
(ii) R. Rajalakshmi, 1974 ¢ "Applied Nutrition" (Second

Edition), Oxford & IBiH, New Delhi 110 001. »

09
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TABLE 3 : CALORIE COST OF AGRICULTURAL ACTIVITIES (ca's/min.)

CALORIZ COST

ACTIVITY

- T Man Woman

1. Ploughing 5.5 b ,7*
2. Irrigation 3.3 2.8%
3. Transpianting 5a1% 4.3
4., Weeding 5.1%  h.3%
5+ Harvesting (manuat) 5.3 bL.5+
6. Winnowing 5.3% hL.5%
7+ Threshing 5.4 h,ax
8. Manuring L.ox J.lx
9. Nursery 5% 3.0%
10. Harrowing 6.5% 5.5%
2,0% T7%

11.

Transporting (by baullock cart)

SOURCE: R.L. Ramanathan & P.K. Nag,

in a rural area,

"Energy Cost of Human

Labour", Nationat! Institute of Occupational Health,

Ahmedabad 380 016.

*A11l estimated or asproximted figures.

Yt is clear from the number of starred figures in the
preceding two tables that most of the important agricuiltural and

domestic activities, especially as parformed by woren and chiliren

have not been measured in terws of ensrgy cost.

Let us now look a3t the averag® numwber of hours per day spent

in the given activities by men, wolen and children, as depicted
in Table 4. It may be noted that items C and D in Table 4 are
the author's estimates, based on personal obsarvation at the

ASTRA extension centre.

b+ 10
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TABLE 4 : #OURS PER DAY SPENT ON DOMESTIC AND AGRTCULTURAT.
ACTIVITIES e

s

ACITIVITY | : HOURS PER DAY
Man Woman . Child

A, Domestic

1. Gathering firewood 0.33 Ol - 0,24
2. Fetching water 0.02 0.78 - 0.13
3. Cooking | 0.02 2.28 +  0.18
b, Carryirg food to farm/ ‘ _
walking to farm 1.00 1.14 -

5. Livestock grazing 1.63 L0.b7, 1.03

B Agricultural

1. Ploughing B L 0.18 R g

2. Irrigation 0.30  -- -

- 3« Transplanting 0,08 0.33 -
b, wesding - . 0408  0.33 -

5« Harvesting ... -~ “ 0.18 0.19 - —

6. Winnowing | 7L 0,409 -
7« Threshing R 0.1l i -
8. Manugring Lo 0.13 0.04 —_—

9. Nursery 0.07 _ -
10. Harrowing a ’ '-6;0j e —
11, Tramsporting 0.05_ - ' -
C Other Activiticg¥® ) 9.76 . 7 .94 8.h2
D Rest and sleep (approx.) ' 10.00 10.00 . 14,00

SOURCEs Compiled from data given in ASTRA, 1981: "Ryra1l _
Energy Consumption Patterns - A4 Fieild Study", Indian Institate
of Sclence, Bangalore 560 012, R ‘ -

# As in Table 2, itom 6. o eelt
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Wo ars now im a position to caloulate ths

averag?

" calorie expenditure per day par mwan, woman and child.

rasults ars praszntad in Table 5.

The

JCTIVITY- ¥IS3_CALOXTE EXPENDITURE
PTR_DAY
ACTTVITY - ‘CALORTES PT .t DAY
Man Jfoman Child
A« Domestic
1. Gatnering firewood . 115 122 74
2. Fetching watér 7 232 4o
3. Carrying food to farmw/ .
walking to farm ’ 312 301 -
4. Cooking | 3 287 24
5. Liv¥estock grazing 274 A8 155
Sub-total 711 1010 293
B. dgricultural
1. Ploughing 59 - -
2. Irrigzation I 59 - -
3. Transplanting 25 85 --
L. “Jseding e 25 85 -
S.lHar§esting 57 51 -~
6. Winnowirg - : N 2l -—
7. Throshing : 43 -
8. Manuring _ : ’ 31( " 10 _—
G Nursafy -. 15 -
10. Hafrowing_ o R 12 - -
11. Tfanspbrfing'A 6 - -
Sub-total 334 255 -
C, vther Activitiasg *. _— - 878 715 655
D. Rest and Sicep (Aporox.) ME'_ﬁ" . 550 500 650
TOTaAL oo T 2473 2505 1598
E e e e e  a E aa EEb E E  aa E E
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A few noints regarding Table 5 need explanation before we
discuss tha results of our exsrcise. The yorking hours have been
averaged over the whola year to give us a daily figure more
appropriate for examining dafly energy expenditure and for
comparing it with food intake. But it is obvious that during
certain months of the year, the haurs spant on agricultura]
activities are mich higher than those represented in Table k;
at such periods-.of time, entira working days are spent in
time-constrained tasks such as ploughing, transplating, harvesting,

threshing, etc.

However, while energy expenditure increases during the
agricultural season, food intake also tends to increase though there
may ba a time lag during which intake is 12ss than output.
Interestingly, ASTRA's post-harvest nutrition surveys show
exceedingly high per capita per day intakes, to the tune of 150%

of the recommended daily allowance, =2ven among the poorest peopile.

Secondly, in the ASTRA survey, childrsn were classified into
two age groups: O to 5 and 5 to 15 years. For the purpose of our
-calculations, only children between 5 and 15 were inc1yded, and
erc rgy expenditure was taken for a child aged 10 years. However,
it is not unuscal to see even toddlers assisting parents in minor

tasks around the house and. farm,

Returning to Tabile 5, leﬁ us examline the imp1icatt6ns~of
the exarcise so far : | ‘

1) It should notféﬁrprisa anyon2 familiar with rurai
conditions that the caloris expenditure - or in other words, the
work lcad -~ of women is higher that of men. What 1s mora, even
children arc expending'a significant nuvber of calories on
survival tasks. It is not inconeeivable that if children's enorgy

0013
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contribution had been monitvred separately for boys and giris,
the contritntion of girls my, have bean higher. This data

furthor substantiates the findings of JainZ' '35
that a mor> Qoalistic appralsal of women's economic contribution

26.

an? othasre

to society is nacessary.

2) We also see that on the average, tha energy expenditure in
domestic tasks is higher than,on agricultural work. Moreso
because while agricultural activity is seasonal, the domestic .
tasks monitored here are dally, life-supporting activities,
which myst be carried out regardless of the season.

3) Most important, it is-seen fﬁat_a.considg;ahle part of
the human energy expenditure results from the iack of alternative
tecdhnologies and/or enargy rasourcas to meet these needs. For
instance, gathering firawdod, fatching water cooking and the
 other donesfic tasks account for a substantial ebare of women'ts
"and cﬁildranig energy output, aronrd4 700 and 300_éa1ories per
day respectively. If fuel and water weres available close to the
usér, the[effipiﬁncy'of cooking stﬁ%és improved, and animal
fddder provi&ed L1 a*her ways, this catlorie expendituxe could
be conserved. This is where alternative tachnoiogiés which,
_replace human energy have an important role to play., We shall
return to this point 1ater.

Is th2re any need to reduce human energy expenditura at all?
Hill it not create an obese nation, and bring in its wake all
the health probl:ms of an overnourishad pooulation?. There is -

f_1ittle evidenbe to support such fears, as we shall see .-

If weﬁdonpara energy'aXpénditure with food intakg, we wily
be able to establish whether the psople have 'adequate nutrition
to”sdétaiﬁ this level of activity. The AéTRA:nutrttion survey
in %ﬁé viliage UNGA, based“%ﬁviépbrting of food purchasq.and
usé over aperiod of two months;—Te2vealed a por caplta daily

'L .1b
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calorie intake of approximtely 2400. Unfortunately, such

data does not reveal the distribution of food within the
family, or the retlativa coﬁéuuption of men, women and

children. Various ta2chniques, including miltiple regression,
were unable to disaggregaﬁeiphe data. However, we questioned
1ocal wobken on the distribution of fcod among family monbarst
The staple in the lccal diet is tﬁe cereal 'Ragi' (Sorghum)
which is cooked to a doﬁgh—like consistency and divided into
balls or lumps for sating. It was observed and reported by tocal
women that the distfibutton of ragi balls was generally in the
ratio of 2 : 1 ¢ § for a mah, woman and child respectiveiy. It
is hazardous to extrapolatas the differential calorie intake

of men, woren and children purely on this basis. Bat it is
clear that if food consumptidn werz monitored separataly, there
would be significant differences between the sexes and age-
groups, with women and female childran getting the smaliest
share, regardless of their energy nceds.

 There are othser factors which belie the seeming adequacy
of the per capita calorie intake compared to energy expenditure.
The NarangWa127 and other studias show that the 1oss of
nutrients through diarrhoeas and other infections is substantialg
thus, raising calorie intake without controliing infection was
iike pouring water in a leaky bucket. It is also estimateq
that 90% of the rural population suffef from intestinal
infestations, with parasites consaming as mach as one-~fourth the
total calorie intake. Finally, the prevailing intake makes no
allowances for pregnancy and lactation, when in fact‘one~third
of adult Indian wonen are in that condition at any given timeze
and surveys show that the majority of such women get no
additifnal nutrition at such times. Thus, there seems to be
ample reason to believe that the nutrition status of the people,

and particularly of women.and children, needs to be improved.

+s15
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Appropriate Technoilogy and Nutrition Status: (Conciusions)s

. Majority:of'today's nitrition interventions, such as the
various supplementary fezding programmes operated in India in
29 )

the past decades®”, have failed to maks an impact. The reasons
"for the failure are many, including. poor management, inadequate
delivery systems, poor outfaach, use of dubious biologican
oriteria of 'vulnerabilityf rather than economic standards, and
sociai factors such as shéring of suoplomentary food within the

familyjo’ 31l 32, 33’ 34'

In this context, appfbpriate technology may well be the most
promising mathod of partially overcoming the hiatus created by
tardy or inequitabile economic development and the poor impact
of feeding programmes, | : .

Alternative energy sources can generate fuel which witl
save significant numbars of cajories now éxpended in gatharing
firewood; efficient cooking stoves will reduce the - hours spent
on cooking; low-cost energy and water-piping technidues can bring
water suoply c1oée to the uso2r anﬁ congserve the human energy
now spent in fetching water; tree 1ots and other innovation.which
provide foddar for  livestock may reduce human energy spent on
grazing. These innovations.alone could conserve approximatety
500, 700 and 300 mle, femle and child calories per day, on
the basla of our estimates in Tabl=z 5. Again, there js an arxray
of Inaxp2nsive :lesign changes in azricultural implements which
can improve energy usag2 and render many routine tasks less

laboriouns. : v

In these ways, alternative energy sources and approoriate

technologies have tha potential to reduce the energy expenditure

«:16
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of human bzings, and especially of the nutritionally
l‘Vulnerable’ sactions —1w0nen,and children. The energy thwms
conserved could conceivably dpcrease, or even close, the
“calorie'gap"35 and pearmlit them to utilise a greater part of

thelr intakz for groﬁth, maintenance and resistance to disease.

Appropriate technology and energy interventions would
.have severz1l economic and hence nutrition implications: huaman
‘hours saved could be channeled .into non-calorie intensive
home industries which ganerate additional income and further
increase food intake, to cits onily one.

Sihilarly,:there are significant implications for education:
in the case of children, the .child hours thus released wouid
méke schooling a realistic possibility for many children now
deprived because of the demand for theirnenergy to meet the
family's needs. Adult hours released could simlilariy be used
for 1literacy and education. Improved. nutrition status wonld

36

improVé 1evels of learning” S g, _

,The health impact of this approach may also.be considerable 3
the decline in demand for children to meet energy needs could
" theoretically promote the small family norm; this,would have
a highly poasitive iwpact. on méternalihealth ard natrition and
thus on the health status of newborns. ‘

i | . N ’ : oo

 Finallr, the sociologicai. impact of such an intervention
myst be corsidered. The most profound impact may be on women, -
who will be ths greatest beneficiaries of energy-saving technoloa
gles. The women hours released from drudgery my possibily play a
dynamliec role in their liberation and create time and options they

are now deried. .

e 17



These are orily some speculations on the possible impilications
of the energy/appropriate technolozy/nutrition triange; the actual
impact must be studied in detail. towever, what is the cost-
effect and cost-benafit of this approach? More importantiy, 1is
it more cost-beneficial than other strategies, including

existing onas?

‘Thers are no immediate answers in the absence of detaiiled
data and furthar analysis, but tha questions themszives myst
be posed. It may ba postulated that even if alternative
energy sources and technologles are more expensive th;h nresent
health and nutrition intarventions, they may be easier to
implement. Since epefgy scarcity is an gcutaTy fe1t need in
rural areas, particularly among the poorest, enefgy programme s
may gain more rapid accéptance tharn other strategies which invoive

. changes in traditional practises and methods, social relations,

or large capiﬁal investmsnt. He‘may aiso théorise
that since the poorest sections expend the greates humn energy
{1abour being their only resource), this approach may inherentiy
tend to benefit them more than the affinaest.

Mo strategy, this or any othsr, can subsitute for basic
struactural changes in society, or the equitable distribution
of goods and resources. But it is claar that the energy/
appropriate technology/ nutrition nexus is a promising fie1ld
of enquiry,.whatever the socio-political context. In fact,
-such a strategy may help furth2r the goals of socio-economic
change by bringing the marginalised out of their twilight zone.

.I18
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1

Directions for Future Research :

1) Relevant and accurate data on : (a) actual work patterns in
' rural arzas;

(b) masurement of women's and
childrent's JTabour
contribytion;

and(c¢) energy cost studies based
on the above,

2) Studies of the physiological dynamics of the human energy
congarvation approach; 'fd ‘

3) Longitudinal studies of the impact of alternative energy
sources and other appropriate inmovations on hu™an nuatrition
status, especially on women and chi*drzn; _

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

5) Socio-economic, anthropological and political dynawics of
the approach. A

-
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