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IntrodUctiori:WhvAssessment?____. x.----,--.,--

I n the ccts.e o;~:.~ rna1ari a erucli ca ti on program~ as vii th mas t types of

program or projeii, assessment of. the expetted C05ts and benefits can be

Q. useful tool in arriving atan inform2da.nd rationuldecisioll as to
"-... _".... _..,.. •• -, '_.,T .,. .., ...... ~ .. _•. ~.~,,-__..,~ ".' '_'_.,_..'-.,. ~"_ .• _......._.... '_,' .~. •...•_._..• _...,.",. "';""'-,r--... _~~' ._.' 'P." _•.' '.~ .... ,.". __

whether ci proposed prog~am should be adopted and in choosing between

vari"antsof that progt'am. It is important that the approach be systematic

and compr-ehensi ve --\'Jhat is often referred to a.s a systems approach ._-

and that no major inputs or outputs be overlooked. Quanti fi ea ti on, cos ti ng)

and time-phasing of all inputs and outputs is, af'course) highly desirable

and should be undertaken "lhercver poss"ible; ",lit'hout this data the benefit-

cost rut"io cannot be calculated. t·1any of thecs:t.imatcs, especial'ly on thE:

output s'ide~ ,·Jill, of necessity be highly tentative but the exercise of

making them should make for clearcr' th'ink"ing through til';? conse\luences of the

Pl"o\)osed pr6gram. Even 'jf qU,antification and cust"ing of some elements;:

impossible, precision in identify"jng these inpu:c.~ and outputs should sti"ll

be attempted.

f\ eli 5 ti neVi on shoul cl be made betvJecn pr'os pGctl ve and l"etrospecti ve

assessrncn t. The fanner shaul d .provide -j nfornmti:cn useful to those VJlla inl' ') t

make thedeci si on as to v/hcthcr 'i.~o proceed \'l'i th 2. propo~;(;d pt'ogram, modi (.

it} or reject it. Thelattet, altho1l9h interesting from an o.cadenric pain.-

of v'j e~-:, isof l-j -~tl e va1ue for ~eci s'j on·,nwki rl£!1":xcept 'j nsofaY asi"t

prav; des cxpe \""i ence and" ins i 9hts ,incluc1 i n9 rnethr:oo log -j cal Clc!Vi1.nCes, \-/h'i ell

Cllll b(~ c11~(j'fmtlpon by those making prospc:ctivc assessHlents elsc\'iherc. EV811

then the question ariSCS\>lh2thc/" different country situat'ions {l)""C
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another. It shoul d be noted ~ hO\'lever, tha t retrospective assessment \'loul d

be greatly facilftated by the collection of good baseuli'ne da~a; Hithout

such cia ta, \'lhi ch can most..effcct.ive lybe a.ssembJ~dj nconriection J·/Jth a -

prospettive assessment, sound retrosp~ctive assessment isvirtualJy

impossible.

Assessmer(~.;..of· Inputs: Di scount'j nrl

One of the major def-j ci enci es in cconomi c ussessments that came to my

attention during my participation in the In Depth Evaluation of the Indian

Nationul I"lalar'ia Erad'ication progr-am last year (my only association vlith

malar'ie\ studies and the experience on \'Jhich I therefote draw hedvil.y in this

presentation) and \'lhich I would ther'efore like to stress hete is the

fallacious practice of assuming that costs (and benefits) tod,ay and at
. ,

different points in the future arc of equal value. This issue arose in

Indi a i 11 connection vii ttl the compel r"j son of the costs of control and

eradi cati on programs but is re}evantfor all types of comparison. One l;-

the arguments \';hi cll has been advanced in favor- oferadicE.\·U on, a1on9 \'rit:~

the technical ones~ is that although it is init"jDJ1,ymorc costly it "is

. chc-!aper in the 10n9 run beCaUSf? it is corllpleted in a finite per'-jod of th e

(seven taten years) \·t!lf:y'cascorltro1 ~JOC!S on forever. It is, hO\-:evc-;r' ~

inadmissible tocompu 1"C these b-:o sets of outl ay~;by s "ir::p ly acId"j 119 up th(

pro"; ectcd ilnnual cos tsaf the t\'10 progr'cHI.s over thc"j r ci:pectcd 1i ves; "j t is

essenti (11 that the t\'locxpendi tUi"'0 f16\·/s be reduced to a common base to

tc1 ke 'into account the fact that, v-icwed from today, mO!l("!y next year' is

of OJ ()~':er VD 1ue th2.n lnOn2Y toc1a)' ., .• llnd tha t money fi V(: Ot ten ycaj"'s hen.ce
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. value~ is concept~~l'ly the reverse of compound ~nterest.. DiscoUTlting makes
. ,

it possil?le to compar'e expenditU1~e' (ai" inCome flo\,/s)\'rith different

time-phasing; \'lithout'discountin9) no'such comparison is possible. The· c

determination of an appr~opriate' d-iscount rate for' any,par'ticu1ar si,tuation

requi res cons idel'a -Cion of the counti"y condit; ons, es peei i11ly the scarc; ty

of capitu~. ltis safe to say, howe'vel", that for most developing countries

which ar'e also the countr'ies likely to ~e engagE:d ..inant·i~·malai'\ia progl"ams' aa_

the d';SCOUllt rate \'/ould not be less than 10,; and might be cons'idej'"jbly

hi £Iller., Such di scounti ng to take account ~f the eli ff.cr-ent timc-phusi ng of

costs (and benefits) implic-it in ulternative p1"ograms isstandar-d ptactice

in cost-benefit analysis. Apparently it has not been applied) howevel', in

comparing alternative anti-mala.r"ia programs.

The significance ofd-jscourr'dng can be illustrated from'the Ind'ian

exper'j ence fot whi ch the re1eva.nt, expendi ture estima te~: (lre a t hand. Ip

1957 the GOV2rnm:2nt of Indi a \'/(:\$ Tac; ng the choice beb:eCtlCont-j nui ng th''':

control prO~Jl"am \'lhich had been uncleri:'JaY since 19~j3 and s~ritchin9 to

eradication. Itw~s calcul~ted that eradication would cost a total of

about 80 Ci'Ol'es of l"upc:es (roughly $100 mil"l"ion ::::t toC:2\Y~; exchange r'ute)

over- ten 'y8a r'S. The contro lprog'rtilll \'!CIS th2nCG~:;ti ng Le:b'/een six and

seven CY'Ol'CS of rupees ilnnua11Ytlnd coul d be expected to cont-j llU0 at this

level indcfiniteiy, r-is.i,'ng slOi·;ly uS population 91'ed". P'ithout u';scountinJ

expendi ture flo:','s it vfoul d nppC..lui' thut a brc(lk-cven po'j nt be"b'leen

erad·ic0.t·ion Cine! control V!tlS \"ei"J.checl -if one lo6!:~~d only three or four years

/)(:YOlld th(~ ten years of the crudication pl'ogn:;m ;.'·nc1 tiwt in C1ny langeI""
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Discou'nting places the cOI{1par'1Son in an entireTy different light; at a

14% discount rate the 80 crores or rupees for the eradication program

. shrinksto._<l presentvaluc..of 54crores; Hhich happens: to be equal to the

cost ave\" 3D" years of conti nvi n~lthe control program at the 1957 level

of G.8 crores of rupees, also d"iscounted by)4;s. (Costs beyond 30 years

can be ignored because at a di scount rate of this magnitude theyai'e

negligible.) In other words, at a 14% discount rate ihere is no difference

in costbet\'wenetadicat'ion and control; at any hitlhel" cl'iscount rate, cont:ol

would becheape~.

I t shaul d be noted tha tin the above campa ri son popul i.\ ti 011 gro\'lth has

been tuketl into account but the cost of the rna i ntenullce progr-am r'egld ted

to follovr the eradication hasnot~ Th-is reUtetltb1e omission \'w,s

necessitated by the lack of datn on maintenance costs. Clearly inclusion of

such costs W011d have made control cheaper than cradic~ti6n at a discount

rat.e be'lm'l 1',';;. 'Expenditures for' the InairrtenD,nC(~ plwse ~rc an essential

element in ;-t.
.... s 1'- cos t structure of the eradi cati on Pl"0fJ~"(Hii. Their onri ss ion

di s torts the i.nalysi s ()nd constftu tes an eXi)rnp1c of the d(1ngel~ of OVCi" oakin

a mujo)" input (or output) \'!hich \'/aS str"'essed a.bove.

There arc t.lrce d-j rect outputs of mal ari aerad'j cat"j on progr"'am: 1) reduc

m()rb'id'ity~ 2) re.due,ed Hlol..talitY.~ilnd3) increased ferti"lity. Each of these

h':lsa th!~nL<T of ecol)c)!:ric and soc-i (': 1 c::onsequQnce~;. The rcduct'j Oil i 11

populc\tionctre probably tht? tlspect that h~lS received tlw most attc:mt"ion.

Conccptur: llytho:';c: produC't"i on ~!a ins are of thr(~r:: types. The f-iTS t, and
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easiest to assess s are those resulting from the opening up to cultivation

of potent i a.lly productive a r.eas \'Jhich had prevo; {iUS ly been so infested \,ii th

malar.ia that they \'lel"C virtually uninhabitublc,. Oncemv,laria \'las brought

unde~ contr'o1 the \'/ayvras opened for'peap 1e to settle tll:~re) for agri eul tu~'e

to cleve lop) and for' processing and service ind'us tries' toniake their

appearance. Examples are the Terai in norther-n India and the AV/ash Valley

in Ethiopia. It should be noted,. hOW0vet, that the containment.of malaria

'is a necessary but notsuffi cient cond'j tion for the economic develop;ncnt

of such reg'ions; resources \'/hieh have alter'nat;jv£- llsesmust be applied to

the c1Cd rimce' of land)' the cons tnlct-i on. of tr'ansportat i on and 'commun'j c'a ti ons

systems~ the development of il"rigntion \'I01'k5, th~ bu-ild-ing 0,nd equipping

of hOlls es, schaD1s) pub1i c bui 1d'j ngs, and. commcl'''ci alC1 nd i nellis tr'j a1 s tru~tures

etc. Resources used foY' such purposes {\'rii'h som2 except:i D.ns) arc not free;

they mllstbc valued at thci\"'most.producti\i.~alternat;-v(; use, or'

OppOl"tun'j "l:y cost. In other \'/oi"c!s- ~ thepr-oduc. ~'i on gai ns ,rei11 ized in such

reclairnc~d regions CClnnot be (\ttr"ibutcdin t::~:ii" ent:ire;t,Y to maltiria

er'adi CCi t'j on; thc~ sha te as.s i gnabl e to the ITiu:a ri rl pt"Ogf(lJ:i is ca1cu'l clted as

a res'idual ufter these other' 'inputs hav8 beE'n taJ:en into Clccount at their

OPpoy'tun-j'Ly cos t.

The secondc:ffect of reduced mor-b'j eli ty OJ'! pr-oc;uc't:j on occurs in reg-j ons
o

\';iri ell h2.d previ ou~ly bC211 i nhabftcd clnd cull"; vatedbut\':here the heavy

tl f- )) t' I l' , ., " . I ,... b1 ,.H'::FC' -clre; on au cpu L. \ ,:ca l:nypopu I ~rci on "IS couO'C less ca.pai e 0"-
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estimating the nu.t'~ber' of rna!)-days lI"iost" throusn~ fever and multiplying

this by a coefficient representing a hypothetica1 \'lage or·output, hoy/ever,

'is unsatisfactory because it rests on the dub..iou~·assL!mpt-jonthi)t time---

10st to fever 'would huve been productivelyempic;}f2d. Such an assllmption~ "

~lhich' \·lOuld.be·plausilJle in d2velopcd cQuntl"ies Hith full employment,

is untenable in 10\'i income countries \·,ith heavy~and for' tile most part

rapidly increas-ing, unemployment and undet'clllployr;.e.nt in both rural and

urban areas. f·1ost mulari ous countr-j es are char'acteri zed by surpl us 1abor~'

especially in the rural areas where the incidence of ~albria is especially

high.

Even \"1i til surp1us 1abo)'" duri ng rnos t of the ycm", hm'lCVC1' ~ ther-e m(.1Y be

(I. labor consttdint du'('ing p(~ak periods of agt-icu1tural 0.ctivity~ such as

p"anting and harvesting. 1"loreov2P, the existencE in a reg"ion of surplus

1abor; n the aggr'cgCl te does not necessar'j ly mearathat the surplus \,ri,.1

flo\'1 to \l;here it is llGcded; because of institu"t'io:1Gl constr(dnts,incluc1i;l~)

kinship and communal t-j es, ther'e may be no arr-,I.ng;;i11eilt\'-lhi ch makes; t

POSS i b·1 e forthC! fi e1cis of the ~:i)_n \-::10 fall s i'll to be hal"ves ted by a

nei9hbor even if that n~'i9hbor 'is ~Jro3s1y under2:;'r)loyedo These circu:nstvl ces

knO\11cdge of seasoYlal vD)"';ations in the denwnd frY;' labor and of the
..

'inst'itllt'ionDl urrClngemcnts £lovern'ing the deployme;it of ·Utbor.
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hal"vestec1 vrithin .ntrl"TO\'J t"irnc limits. Relieved of the anxiety that they
. ,

maybe incapac'itated by malaria tit these crucial times and the risk that

their crops may therefore. be cLtotal 'loss cult'ivators, can afford tos\·litch

from products yielding a 10\'[ financial. return but:(nvo1\'-illg little, orno '

risk (such as manioc) to more demand-ing but morc profitabh~ products such

as seasonal vegetables. This lack of responsiveness to pr"ices has been

reported in Northeast Bl"az'il (although not specifically 'in connection \'rith

malar-ia) and seems plausible.

,To turn fromagri cul tU1"eto other br-anches of econonri c ,activity Sllch

(l'S mining, construction, forestry, plantation agricultur'e and other' types

of act; vi ty carri eel on by organi zat; ons ~ the benef'j ts 'brought by m~ 'I ar-j a

craeli cation may bel ess to increase outputtlwn to reduce costs ~ although

both can occUr'. Such cost reducti oni s made possible because employer's

are relieved of the' necessity of r'ctaining extra. \'lorker's to take the plu,e.

of those \·tllO fall ill.

I\nothcr en to gOr'.)' of economi c ben(lfi t br'ouglltby the dec l'j ne 'j n the

incidence of malar'iais reduction "in cxpenclitur-e::, for' its treatment; medis2'1

pCrSOlll1C1 and faci 1'it-i es beco!~1(:: av,li 1abl e fot other het\ lthpui"poses •

f\nother possi b1 e b(;nofi t, but ,an cxtrcw81y di-rn elll t one to get (l t) is

the i ncr'(~asc -in mental energy aillong a popul ati on 1i beta ted from md1D. j"'i u ~

and its rami fi etl t:i ons for educatfon and i nnovat-ion. I t has been \'J'I dely
-,

noted tlli"tt nE11cn"'ia causes upathy. T:r~s does not necessui'-i1,Y mean, hm·/ever·,

that its ctadica-'don \','11,1 ,by i t~e1f, bti ng Dbout a Sh<H'p i ncr'ease "in

n;2nt<~1 v"igor unc! -inncrvclt"ivencss. I\puthy and the f(d:(tli~;m and past
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ma OJ nutri ti on, ., ack of oppor-tunfty, (lnd poverty. Such a, t t1 tudes and

world-ooutlook are a realistic adaptation to a \'ioi~ld over \'ihich men have

little control. f1ioreover, they are sanctioned an(~sup'p()rted by,culture.

It ma.y therefore'be unreulistic to ,expect rapid increases in future

_, ~ri enta ti on) sense of efficacy, and i nnova ti ven2's s'tb 'fo110\'1 the

eradication'of malaria. This is an area which it would be most interesting

, to knm'/ more about.

The t't/O oth'er outputs of, nwl ari a crctcl°i cati on programs ate reduced

martali ty andi ncrcased fer'til i ty. Both of these contr'j bufe, in some

cases sign'ificant1y~ to the increase in the rate of population grm'/th.

,For instance) in Ind'ia; on the basis of the (1vai'1~hle data, \'/111ch is: not·,"

very reliable, the mular'ia control and subsequent eradicationpr09tamS

appea}~tohave reduced the cruc1edeath ratp bctvic~2n 1952 'and 1970 by about

four points pe1' thoLlS and of popul at-j on. Tht; tote:1 dec1i nei n the erucic

death \"',tte ovei" tid spcr-foc1 \':clsbchleen s-j x c.ndnoj n2 poi fits .0,:; If one

accepts the estimates of cleuth due to nw.lar"i ot priGt to 19!)3~ \,/hich mayor

may not be correct unci cannot be ver-ific::d, L:8 vil~i.~ua1' el-il1rination of

d2U th from rna la ri a the i'efore <tppecl'rs to haV2 accounted fCll~ be tween one hJ if

and t\'10 tlri rds of the dec1i ne in the crude d'2ath r'C} te s ·rnce 1952.

At the san::~ time fcrtfl-ity i~ pcdsed in t\;O s1grrif"icant V.'ays. Fil"'st, n
0,

number' of p~~op12 ,'lho os Cvp2(ir.~athfi~o;n ma la '('j a produce chi 1dr'cn \'lbo \'foul c!

0',

'"1\ /)(;'C,tei" estiE1Z1te of the CUffen-c death Y'tltCi ti\'!:dts (lIB"'ys"is of the 197"1
Cens lL~(Jf Jnd-; it.
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pregnant women H~~.? ,carry malal"ia paras'ites in their blood are known to

have an uncommonly" high (but unquantif"ied) _propens1ty _~o spontaneous:

abortion. In the Indian stucly'it Vias notposs"ible to quantify increases

in fertility attributable to either of these factors.

The,ki nd .of rad; cal d2Il1og~aph-jc transfor-mati on brought about by the

5 imul taneous decr'ease in crude death rates, and rncreasei n ferti 1i ty has

significant adverse effects for economic development which need to be taken

into account in any appraisnl of the costs and benefits of malar'ia

eradication. Rapid population growth exerts a retarding effect on

economi c'dc:ve -I opment. This effect is especi d llypronol.lnced \'lhen the

increments topopul at5 on are dependents \'lho consume but do not pt~oducc.

In the case ofi ncr'eased fefti"1 "ity all of these i ncr'(~fnents are obv"ious 1y ,

among tl1e very young and in the case of reduced martal; tj' they atcl or'g('"~y

in this category. The effect of an increase in the dependency rat"io (th,~

ratio of thoseyoungel' and 01 clef' than the 1abot" force to tota 1 populo. t', ,'/1) ,

is to raise mQrginal consumption and depress marginal savingsilnd

investment rates . .It olso effects ·the cornpos"ition of invcstm2nt unfetvoti.bly

in that the demalid for hous"in9~ schools, health faci·l·it·i(~s and other' 'type;

of 1ess eli rectly pi"oduct.ive -j l'l'!0.·s,tment ri scs v.'; th theresul t -Chert fe\'ler

resources become available for mote cl"irectly proc!uct-jv2 "investment.
o

Hodels for rcn(Jtingi.ncrGoscs.in populat-ion to other' economic paramct-i"S

and thus quc.mt"j fy"j n~j the retet rd'j ng effect on 'ec'onomi c cl(~ve lopmcn t of a 9i ven

incroc\se ointhe )'c..~te bfpopuli:ltion grm"rth ht\v~ beDn vlOd~c,(~ollt)notably

thell1iPO lnodel produc(~d by Stt;phc~n Enke 0nd his <ISSUC"j <ltes.
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From an economic pO"tnt of vie\'/, then, the acceleration of population

-grow th effect of mal arfa etac!i cati en tends to offset the increased

production effect except inPteviously uninhab"ited }~egions such as the Terai

or the t\\·:ashVa"lley. As a result, the econonriccase for malaria

eradication may not be ver,ystr'ong. (It will vary, of cou1~sc,-from

s'; tua ti on to. s i tuu ti on depend; ng on the outcome of the -ana lys is of the

factors outlined above). At the samQ time, hO\'lever-, the improved health

ancllongevity may be }~egarded as valuable gains in-bettering the cond'j'!:ions

of human 1; fe, ~',hi ch is a central, goul. of the_ deve1op~e.l)teffoi"t.

The- demographic consequences of malaria etadicat'ion and their econornic

impl-ications are so f~tf':-r'euching and s'ign-jficCl,nt that it is cssent-j,:il that

analysis -of them be incoi"portlted irrcoassessment of malaria programs.

Only then can the res pons i hi e authori t'j es IT'ilke infonned clec'j s'j OilS knm'!i ng

the imp1icati ons for popul ati on ~Jro\'/th and 'dH~ nc:eds thus crcu ted for'efforts

to ..'educe fert-1l i ty.

'"
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