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The introduction of herlih services and the control or
eradication of communicable diseascS 1n an area or a country must
be considered from two points of vicw. One is the humanitarian,
the concept that a maximum lcvel of hcalth 1s a human right.

The other is the economic, whether an improvement of the
general health of a people will pave the wey for o higher
stancard of living or whether, as prcdicted by Melthus, 1t will
lead to unrestrained populntion growth and conscquent poverty.
In this paper we will not be concerncd primarily with the
humamtarian point of view, however reasonable and convineing
this maght prove to be., Instead, our aim will be to study the
mmpact of health measurcs, ond more particularly of malaria
eradication, on economic development, In addition, in order that
we can be guitc specific in some of our conclusions, we will
concentrate on the problem cs 1t pertains te a certain arca of
Ethiopia known as the Hawash Volloy.

A number of economists hove expresscd the fear that too
effectaive public health measures, in the carly stages of cconomic
development of a coumtry, may cause an explesive population
growth without a commcnsurate rise in gross national product
and/or per capita income (1) (2).
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That off.ctive henalth me-sures ~re followed by population
growth 15 a facu, For cxemplc, 2 post-wor campaign to eradicate
malaris and other wnfectious discascs in Coylon was accomponied
by an increase in the annual ratc of population growth from a
yearly average of 1,64 durin; the period 1901 to 1950 to z yearly
avcrage of morc than 3% for the poriod 1946 to 1950. This
explosive populotion growth wos mainly causced by a rapid decline
an mortolity, TFor exemple, in Ceylon, the death rote dropped in
threec yoars from 21.5 per thousoné in 1945 to 12,8 in 1938,

In Pucrto Rico, followin, the devclopment of much improved
gener-lized he>1lth scrvices, the mortalaty ratc was halved in

the decade from 1940 to 1950 {3)., Unfortunotely, in both instances
there was no tendency for the birth ratce to decline at the same
time, Fertility, in F ct, 15 soci~lly rather than medically
devermined,

an incrcascd rate of pooul tion growth must, thercforec, be
cceepbed a8 one of the conscovences of effcetive diseasc control
mcasures, The question s, how lorge an increc.c in population
can be «xpected ? Professor Ieibenstein (i) hos worked out a
fitypical® or roproscntative populrtilon bascd upon a known age~and-scx
dasiribution in severcl countrics wnerc the lifc expectoncy at
birth is lcss than forty ycars.

.cecording to Profcssor Icibonstein's model onc can postulate a
ccitain rote of populotion growth iff ome can m ke cecrtain assumptions
as follows: Assuming (1) haigh and constant fertilaty rate, cquivalent
to birth ratc of forty por thouvscnd, (2) rapid declinc in mortality
resulbing an o twelve=yecar increcsc 1n lifc expceioney at birth
dvring the fairst ten ycors and o two-yoor inerecse in lafe cxpectoncy
coch ten veors thorcofter, then the new rote of populrtion growth
will be 2,74% per snnum, Houcever, in thae example, the average
ratc of populotion growth would be 1,7% por onmum cven if mortality
18 ossumed constamt at 1ls initial hiph rote, The additional
growth is thus only 1% pcer year ~nd not all this growth is necessar-
1ly duc to decrease in mortality but nlso to famine control, flood
prcevention, ctc,

It is obvious that there moy be scrious discavantages connccted
with o sudden popuvlation growth, If, for example, a population
merences at the rate of 2,7% per yeor, then gross notiomal product
must prow by more thon this percentage in order to achicve an
improvement an living standards. If this docs not occur, then the
results of development programmes arc likely to be "swallowed up
by ecxtra mouthsh,

The cssumption leading to vhe Malthusien vacw 15 that the
clemonts of procuction, likc copital, naturcl rosources, and land
will not incressc proportionctcly with the inerease in the labour
forcce, This is, however, by no meons ~lwejss the case, In Bthiopia,
for ecxouple, many of lhe navurol resow ces hove nob yet been
touched ond vhere 15 plenty of areble lanc in the by, raiver vallcys,
proviced chal these valleys are made suptable for human hobltation,



- h,2
B M Tech.2/9

Onc of the main factors in achicving this latter desirable result
would be the elimination of malaria,

As to capital, which pramerily 1s expressed in terms of man-made
equipment or the fineneiul resources to purchase such cquipment,
modern economic cxpericnce aindicatcs tnat this is potentially
thc most expansible of all rcsources, For cxample, it may be
borrowed from abroad or may bc created within the country by utiliz-
ing the surplus labour force for capital-producing industrial
projocts,

Onec of the results of health amprovement might be an increase
1n the proportion of the working=-age populcotion as comparcd with
the total population, However, cxperience in various countries
has shown that this i1s nob coertain 1if the fertility rate stays
high, The rceson for this i1s that the high birth rate will constant=-
1y add more young (non-productive) members to the population than
the rcduced death rate is adding to the working-age groups.

ASs a result of the aforementioned reasoning, incrcasing
attention has rccently becn directed (1,2) to other kinds of popula-
tion changes which maght result from health programmes, In briecf,
thesc consist in o change in the age structure of a population and
an improvement of the working capocity of each member of the popula-
tion in thc working-agc group. For example, the age structure of
an unhealthy population may yicld as much as twice the numbor of
mouths to feed as 1t docs hands to work. In thc United States
only W% of individuals lived through the producbive ycars of life
to reach the age of 65 four or five decodes ago; todey, 5% reach
that age.

The cconomic loss, through decath, of productive moembers of
a populstion only represenis o minor pert of the total loss, as
C.E., Winslow (5) voints out, thc loss from disability and debilaty
1s much greator, Thus, sincc malaria 1s one of thesc incapacitating
and ccbiliteting diseases, i1t may, 1n wany areas, be most damaging
te productivity. In adeition, as in Ethiopia, the fact that
melaria quite frequently rcaches its greatest incidence during the
harvest time further accenturtes this undesirable effect on the
productivity of the working-age population,

Finally thc faet that 211 health reduccs cnterprisc and
initiative may be a less tangible cffect but, none the less, a
most important one, For cxample, it is a well-~known postulate
that pcople who are 111 and debalatated will not very rcadily
accept changes in working conditions, Therefore,the ralsing of
lcvels of health may be a sino qua non for a social climate
hospitable to cconomic growth and 2 betbterment of the standard
of livang,

Bcfore leaving this subjcet of the guncral effcecets of health
wmprovement on productive potencialy, it should be pointed out
that such health improvement will only bc of economic benefit
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if it results in actually increascd production, Such 2 result
camnot be achicved without investmeont in othor arcas besldes
health, It is therefore neccssary to strike a reasonable

balance between efforts in the ficld of health and in other
fields, such as, social scrvicecs, productive services, agriculture,
cducation, cte., Furthcrmore, it should b pointed out that plamming
for the developmcnt of thesc various services should be gearcd to
the rate at which thoir effect will be felt upen the population
and the cconomy, For example, as has alrcady been indicated, the
effcet of malaria eradication can produce an explosive increcase

in population, Conscquently, 1f the maximum beneficial effect of
such a programme is to be achicved, the development of the other
services vwhich nced to go along with 1t should be started prior

to the actual malaria eradication programme beecoause their offects
will take longer to produce than will those of the malaria
programme 1tsclf,

If 2ll these considerations arc obscrved, the productive
effect of investment in hcalth may be enormous. .L\ccording to
Collangs (6), Dr, Choncha Vencgas has cstimated the cost of a
four-ycar malaria eradication programmc for his country at U3,
$ 13 million. On the other hard he cstimcotes savings to the
country, due to rcduction in work-loss, dcaths and public
assistance, at U,5. § 23 million per year, Tihs represonts a
rcturn on invcstmont of slightly under 100% per ycar while tho
programme is in effect and, of course, there will be contimued
berefits once the discasc is cracdicated, Thus, large initial
expenditures for widospread discascs like malaria may well prove
self-liquidating, in the long run, for oncc eradication has becn
achieved, only rcleotively wminor expeonditures arc required to
maintain the benefaits of the eradicetion programme, However, one
should bcar in mind that therc ie an "all or nothing® quality
about expenditurcs for this oype of programme, If too little
is spent the vholo may be wasted,

Mrleria is stall tho greatest single menacc to tho health
of man and his cconomic development. 4 decade ago threc mallion
people dicd eviry yecar of malaria whilc 300 million suffered its
weokering effcets, the latter fact, from cn cconomic point of
vicw, being thce maan importance of malaria, The diseasc produces
a chronic invaliadism in cndemic arcas and, from tame to timc,
cpidemies in the non-cndemic arcas, Ethiopia is, primorily, a
country which oelongs in the latter category. For example, the
great malaria copidemic which occurred throughout Ethiopla during
the fall of 1958 apparcmtly caused at least 100,000 deaths and
an untold number of additional deaths duc to starvation as
well as great monetary losses, The Ethlopians, beecause they have
becen aware of this hazard for many years, hove ncglecteod many
of the fertilc parts of their country which arc in danger of
periodic malarin epidcmics, It 1s thorefore corrcct whon Scnator
Fumphrey says that “melaria, poveriy, low population density and
lack of development arc inseparable in the rural tropzcst,
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In Bthiopaa, this is particularly truc in the fertile lerge river
valleys, not only imn the lowlends but abt clevations as high as
2,000 metres.

Of the world's total populalion of 2,737 million, approximate-
1y b2% live in mol'rious areas, Much has been done in the woy of
control and cracication duraing thce last dceode and, consequently,
the figurcs mentioned previously in this peper hove pracuically
been hoalved, Thoe number of cescs of molaria has thus decrcased
from 300 million Lo about 150 million per ycar with 1.5 mallion
deaths, Complcte eradication of malaric has been achicved in
British and French Guiana, Italy, Unitcd States, argentina,

Ceylon, Thaailand, Venczucla, Cyprus, Madagascar and Grecce,

8 an examplc of whrt could bc achicved in the way of cconomic
gains here in Ethiopie 1l molari~ were cradicated, we have had the
good fortunc to study the "Report on the Development of the Hawash
Vallcy® by Messrs. Bolton ond Hennesscy, (7). .is indicated in our
opcning rcemarks, we shall now, in the lapht of what has already
bcen pointed out concerning the relotion between health services
and-cconomic developrint, try to draw a pieture of the rcsulus
which may be cxpected from o maleria cradication programme in a
spocific portion of Ethiopia, namcly, the Hawash Valley. In our
discussion we shall try ind point ou. how the proposcd malaria
eradication programme an this location may be specifically taed
1n with the development plan for 211 available resoureces in the
arca rather than trcating it os an 1solated and unrclated cntity.

The wholc arca of the Hawash River Besin covers approximately
130,000 squarc klomctres and can be divaded into threc perts:
(1) the hcad=wators arce with Hawash towm as a centre, (2) the
middle arca with Gaweni and Batia as cenires and (3) the low
arca with axsailc as centbre.

The Hawash River 1s a perenniel river which, in its course,
is fcd by six main tributarics from the castern cscarpment,
Geologieally, the region is of volcanic origin with much unde-
composcd love and cinder compesition. The availoble arable land
constitutes about 400,000 hectars (approx. 1 million acres)
whilc there are also some 200,000 to 300,000 hcctars (500,000 to
750,000 acres) of pasturc land, Broadly speeking, the region,
notobly the lower portion, 1s rother dry. ub the hcad-waters of
the Cassam River, which flows inbo the Hawash in its midcle
part, there 15 as much as 00 mm of rain during cach of the
months of July and sugust, whilc the total yield of rainfall
amounbs to about 1,000 mm, The temperature, in the lower regions,
goes up to 120°F, In genoeral, therce is o great difference in
temporature above and below the altztude of 1,000 metres.

The cstimated population of thce Hawash Vallcy is 450,000,
largely concentroted an the crests of the cscarpment, on the
wabersheds and around head-waters, The remainder of the middle



EM/ME~Tech,2/9
page 6

and lower areas 1s sparsely populated, probaoly with an overall
density below three per square kilometcr. Most of these latier people
arc nomads,

Messrs, Bolton and Hemnesscy mentioned, as reasons for the
present cconomic backwardness of the area, low crop ylelds because
of outmoded melhods of cultivation, amproperly developed water and
land resources becouse of inadeguate vopulation and inadequate
capital investment, pnefficient transport facilities even in
fertile regions, isolation caused by geographic factors, and
health problems.

In our opinion, the health problems, and particularly malaria,
are the basic reasons for defcctive development of this apparently
fertile area, Surveys carried out in the upper part of the Hawash
Basin have shown that this pert of the besin was highly malarious,
and the present WHO pilot project in thais area involving over
4,000 square kilometers with a population of about 130,000, has
indicated thot transmission of malaria can be mterrupted by
adequate spraying of all human and animal habitation with DDT,

There is little doublt that malaria plays a devastalin, rolc throughout
the whole basin, and the eradication of maloria is therefore in

our opinion a prerequisite to any investment for further development
of the area,

The Hawash River Basin would secm to us to be one of the best
places to demonstrate the econowic result of a well-conducted
maloria eradication programme, mainly because of the perennial
water supply from the river, for irrigation purposcs and because
of its strategic location for future developmemnt of the whole
country by reason of its cctusl and potential transportation
facilitics, Once the arca is habatable there will be rich
possibilities to grow cash creps for cxport in order to daversify
the Ethiopran export market, to establish meat and hide and other
processing centres, and to develop exasting markets abroad i.e.
maize and pulses for Asia, 01l sceds for North /imerica and animal
protein for Europe and the Middle East.

In more dctails, Messrs, Bolton and Hemncssey, in their report,
have made somc rough calculrtions of the costs of devclopment and
the roturns whxch may be cxpected 1n this geographical area of
Ethionia. The projected developwent costs includes (1) expenditures
for irrigation of the arable area of 400,000 hectars during a
period of thirty-five years, Ethiopian Dollars 280 million, or
Ethiopien Dollers caght million per ycar; (2) expenditurcs for
public works c.z. roads, briages, clccoric power, etc,, during
six years, Ethiopian Dollars 120 miilion, or Ethiopian Dollars
twenty million per year: (3) expenditures for improvement of
pactures, for amimal breeding, ctec., dvring sax years, Ethiopian
Dellars nincteen million, or Ethiopian Dollars 3.3 million
per year; (L) oxpenditures for land development, no figures are
quoted for this i1tom, It 1s prosumcd that the cost will be
carricd by the developers.
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To these four items we should like to add the cost of melaria
eracication, Lssuming, that sprayine of all habitations will be
necessary during four years, to be certain that tr-onsmission of the
diseasce has béen interrupted and that the reservoir of infective
cascs has beon eliminatec, and assuming ta~t the cost per person per
year will be Ethiopian Dollars 1,25 ¥, then we may estumate the total
eradicotron costs at 450,000 X $1,25 X L = Eihaopian Dollars
2,250,000 or Bthiopian Dollars 562,500 per year for four years,

The totel cost for developin: the Howash River Basin will then
amount ‘to Ethiopian Dollars L21,250,000 over a period of thirty-five
years. This amount will be defrayed at the rate of Bthiopian Dollars
31,862,500 per year during the first four years, Sthiopian Dollars
31,300,000 per year during the next twe ycars, and Ethiopian Dollars
8,000,000 yearly during the following twenty-nine years if the
Bolton and Hermmessey plan is followed,

This 1s the debit side, What could be cxpected con the credit
side ? The main oubput of the area will derive from crops and
from animal products, Assuming that the averege yicld of crops
per hectar as three tons and thnt two thirds of the irrigated area
is under cultivation at amy one tame, the total tonmage which could
be produced per ycar will be 2/3 X L00,000 X 3 = 810,000 tons, If
we assumc that the value of the produced crops will be Ethiopian
Dollars 200 per ton, then the annual value could be as high as
Ethiopian Dellars 160,000,000 por year. In addition, some L50,000
domostic animals could be supportcd on the 200,000 to 300,000
hectars of pasture land, Jith an average pricc of Zthiopian Dollars
L0OO por head of improved good cattle and a sale of scme 60,000
heads per year an additional income of Ethiopian Dollars 2k,000,000
could be expected, This makes o total annual ancome of Ethiopian
Dollars 18L,000,000 after thirty-five ycars., However, no income
should be cxpected during the first five years of the project and
it is estimated that it will take about ten years before a favourable
balence between income and oubgo can be reoched. However, after
that tame there should be an ancreasing reburn per year until the
maximum annual income of Ethioplan Dollars 184,000,000, as indicaied
above, is achioved,

The question now 18, will this devolopment of the Hawash
Valley bring a higher standard of living to the population ? If
we assume that the whole populalion of the area is 450,000 and that after

-)\L - - hd
As cstablished in similar progects clsewhcre and in our own
pilet projects,
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five years, when malaria is cradicated and reasonable health
services have been introduccd, 1t w1l start to grow at 2 rate of
approximatcly 2.7% per anpum, it wall then, in thirty years, have
crown o well over a2 million, If we furthermore assume that the
average family will consist of four pecple, then this will mean
an average yearly income of Rthiopian Dollars 736 per family, an
amount which is certainly far above that which prescntly holds

in the valley., We have no figures on this, bubt, in general, the
impression seams to be that the average anmual income, today, of
familics in the Hawash Valley 1s not much morc than Ethiopian
Dollars 200 at best,

To summarize our discussion, as Collings says (8) "the
Malthusian cmphasis on the difficulty in raising output at a rate
commensurate with population growth derives from an assumption
not always sufficrently explicit., The assumption as that the
uscful amounts of other factors of production (land, capital,
natural resources), alsc the skills and techniques by which man
uses thoso things for productive ends, arc effictively fixcd;
or at least will not improve proportionately with the growth of
the labour force., The inercasing population, therciforec, has
progressively fewer resources to work with, according to the
theory, and diminishing returns to labour must cnsue",

In actuality, thc oxtent to which thesc resources are
capablc of ecxpansion varies widely bectwecn countries and regilons,
but thoy can very seldom be regarded as fixed", In this paper,
wc have attempted to show how the application of this philosophy
within a certain geographical portion of Ethiopia, logically
suited to such devclopment, lcads to the almost inoscapable
conclusions that a malaria eradication programmc in this area
would, in timc, be one of the main factors and an absolutely
essential part of any significant cconomic development, In other
parts of Ethiopia, notably in the Kobo~Chcrcher Plain, wherec a
pilot project has boon in operation for the past three years, it
would also appear that a similar degrec of econamic development
might be envisaged if the overall approach of the Bolton and
Hermessey plan referred to above (7) were utilized, For cxample,
in the Kobo~Chcreher Plain, the influx of population from
surrounding marginal farm land in the hills has increasod the
population in the plain by almost 30% in the past thrcc years,
The excellent arable land in the plain is now becing extensively
cultivated whereas beforc, duc to the inroads of malaria, the
population was totally inadequate for even minimal use of thas
1and, Howover, certain crops which cowld, pcrhaps, bc grown in
the Kobo=Cherchcor Plain, such as cotton, cannot now be doveloped
there becausc of inadequate water rcsources, Thus, the population
on the plain may well be increasing morc rapidly than its
productive capacity.

It is our fecling that similar difficultics may be encountered
in othcr parts of Fthiopia and have probably becn encountered in
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other countrics wicre the importance of this ovcrall approach

has becn ncglected, furthoermore, 1t 13 alsc probable that an
ccrtain portions of this country, bccausce of geographical ana
other éifficul.ies, procductivaity can never be inereased as rapicly
as tho population may incrcasc following o malaria eracdication
programmc, Normally, this might result in cshe movement of

cxeess population from thesce rclavively unsataisiactory arcas to
those which are morc readily subjcect to develomment, IE the
latter areas arc free of malaris and have been developod according
to the logicrl steps outlincd above, we will indecod be able to
accept and may cven require larger popule trons than would reosult
sumply from the decreasc an maleria mortality ane morbidity
resuliang from the cradicav.on programmc, Thus, the overall
impact of a malaria prograwme in a country like Ethiopia could
well be cnvisioned as being most saluvory assuming, however, that all
these factors are givon adequote consideration in the country's
development plan,

Indc.d, as Ross Jenncy so cogently says (9) "The economic
cffcet is at the root. The writings of mature economists who have
more than an arm choir coxperaicnce with underdevelopment reveal a
viewpoint somewhcre between reticence and downright pessimism as
to the gre.ner meadow over the underdevelopcd hill, The capital
investment requirements are far beyond local means, eme capital
1s scldom generated in a population of low productivibty incrcasing
at morc than 2% a year. Private forecign capatal 1s helpful butb
1s insufficicut and not always welcomed. Forcicn govermment loans
and granvs cannot sullice while milatary coxpenciturces conbinue
and, in any event, arc governcd by the limited absorpuave capacity.
Fach investment, howcver wise, leods to now reguirements",

#In short, the 20th century has no rcady solution for the
problcms of Cisparity it has created 'by lcavaing so much of the worla
1n the 18th century. 15 2 result, cconomists ask us to accept the
feet that much of the world's populotion mmst remain ot o subsistence
level for a long time to come, anc cven thio 18 threatencd by the
population cxplosiort, Howevor, no onc, 28 indicated by Dr, Jenncy,
much lcss the public health worker, can be content with such a
philosophy. There must be progress and if progress involves the
dovelopnent of o completely inter-disciplinary approach ana the
ubilazation of all kinds of skills oand resources in order to
achieve succcss, then so bc at, It should aindeed be a stimuloting
expericnce to work morc closely and morc cffcctaively with all of
our collcagues in thc various profcessions and dasciplines anterestcd
in the crecation of a bectter world for all mankind,
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