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Thc mtroductlon of hcc-lth services and the  control or 
eradrcation of c m u n ~ c a b l e  dlseascs m an area o r  a country must 
be consxdered from two p o u t s  of v~cw. One is the  hunanitorian, 
t he  concept t h a t  a m u m  L v c l  of hcr?lth 1s a hman r igh t .  
The other i s  the economic, wh~ther  an mprovcrnent of the 
general her l th  of a people w l l l  p v c  the  way f o r  c higher 
stancard of 11- or  whether, a s  prcdlctcd by Eilthus, zt all 
lead t o  unrcsbrarned popuk.tion gro~rth and consoqued poverty. 
I n  t h l s  papzr wc mil not bc concerned primarily with the 
humamtar5an pow% of view, hoiievcr reas onable a n i  c onvlncing 
t h i s  mxght prove t o  be. Instead, our aim w i l l  be t o  study the 
lmpact of health mcasurcs, 2nd more par t icu lar ly  of malaria. 
eradxcatlon, on econornxc dcvclopunt. In  addltron, in order t h a t  
we can bc qultc  specrfxc sn sons of our conclusions, we will 
concentrate on the problem a s  ~t p e r t a m  t o  a ccf tarn nrca af 
Ethlopxa known a s  thc Hawash Valley. 

:L number of economists h ~ v ~  exprcssod the f car  too 
effectxve publlc health measwoo, m the ear* stages of econmnlc 
devclopmnt of a country, may c ~ u s e  an explosive! population 
growth without a cornmnsurate r l s e  xn gross natlonal product 
and/or pcr caplta Income (1) (2 ) .  
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That cff .,ctlvc hc? l t h  mb- sures - re  f ollowcd by population 
grotfch 1s a fzc?;, For cxzmplc, 2 post-w~r campalgn t o  eradlcatc 
mlariz and othcr ~ n i c c t l o u s  dlscascs m C ~ y l o n  u2s accomp~mcd 
by an lncrease m the  annml  ro tc  of populztion growth from a 
yearly cveragc of 1.6% durln; thc  pdrlod 1901 t o  175'0 t o  c ycarly 
avcrage of more thm 3% f o r  t h e  period 1946 t o  1950. This 
explosive populotlon growth m s  mainly caused by a rapid dccllne 
m m o r t ~ l l t y .  For ex~mplc, I n  Cc;rlon, thc  death r c t c  droppd 1n 
three years from 21.5 per thous-.nd 1n 1945 t o  12.8 l n  1958. 
I n  m r t o  Rico, followin, the  development of much improved 
gcner-lizcd he- l th  scrvlcLs, t h e  rnor ta l~ ty  r a t e  wc.s halvod I n  
the dccade from 1 h 0  t o  1950 ( 3 ) .  Unfortunately, I n  both jnstances 
there was no tendency f o r  thc bzr th  r a t c  t o  declire a t  t'no s a c  
time. Fcrtllit:r, i n  1 c t ,  1s socx-lly ra thcr  than m e d ~ m l l y  
c~cz~rmmcd. 

An incrcnscd r a t c  of ponul t l o n  growth must, thcrcforc, be 
,-cccptcd rs onc af the consecycnccs of ef fcc t lvc  dlseosc control  
mcasurcs. Tho quostlon IS, how ls rge  an i n c r c ~ . c  I n  popukt lon 
cnn bc c q c c t ~ d  ? Froiessor k l b ~ n s t c l n  (4) h2s irorkc6 out 3 

f ~ t ~ y p i c a l ~  o r  rcpr-rroscntativc popul?t~.on b a s ~ d  upon a known age-and-scx 
d l s ~ r i b u t l o n  i n  sevcrcl  countries wmrc thc 1.lfc cxpcctc~.ncy 3% 

b l r t h  is l t s s  than f o r t y  years. 

.,ccord~ng t o  Professor Jilb,nstcln1s rnodcl onc. can post&tc a 
c c l t a l n  r-tt of po,~ul.~t~.on growth 1T oru, cdn m kc cc r t a ln  assump~iom 
a s  follows: :,ssuming (1) hrgh and constlnt  f e r t l l l t y  ra te ,  c q u r v a l ~ n t  
t o  b i r t h  r a t c  of f o r t y  p w  thous-nd, (2) mp ld  clcclhc xn mortali ty 
r ~ s u l t i n g  m a tt~elve-year incrc2sc I n  luCc expect-ncy a t  b l r t h  
d~lrlrlng thc rust  t cn  yccrs an< 3 two-yc3r mcrosse 1-n l l f c  expectcncy 
c ~ c h  ten  :.czrs t hc rca f t t r ,  then tho now r ~ t c  of popuL7,t-Lon growth 
t d l  bc 2.74% per ilnn~m. Horr~v,;r, l n  t h x  c~?~rnplc, t hc  averace 
r a t c  of p 0 ' p l ? ~ 1 o n  growth WOU~? be 1.G pcr xmum tv tn  if mortality 
1s cssumed constnrr'c a t  l i s  lnl i1 ,z l  h l ~ h  mtt.  Thc addl t io rn l  
gro~rth  is thus only l$ pcr y ~ z x  2nd not a11 t h ~ s  growth is necessar- 
iLy duc t o  ducrtasc In  mortaJlty bu t  ~ l s o  t o  flmmn. control, flood 
prcvcntfon, a t c  . 

15 i s  obv~ous t h a t  there  m2y bc serious dlscdvantages connected 
~ s l t h  n sud6t.n 2op~ ln t ion  g r o ~ t h .  LC, f o r  example, a populcrtlon 
mcre-ccs a t  t he  r a t c  of 2 . z  per p e r ,  thcn tress n l t i ona l  product 
must grow by rnoro than t h ~ s  purccntagc i n  order t o  a c h l ~ v c  an 
improvement m l i v ~ n ~  s tadarc i s .  If t h l s  docs not occur, thcn the  
r e s u l t s  of dcvclopmcnt programmes nrc l i kc ly  t o  b t  flswallowcd up 
by exbra mouthsll . 

The ?ssumpt~on lccdm; t o   he Dlzlthus-~an v l ~ w  1s %ha% thc 
elements of p r~c~uc t ion ,  l i k L  c ? p ~ t a l ,  n a t u r r l  resourcLs, anC land 
w i l l  not incrczsc proportlon:,tcly m t h  t h ~  Increase I n  thc  labour 
f orcc. This is, however, by no mcnns 71xrczj-s ihc cx~so. I n  Ethiopia, 
f o r  c ~ i n p l ~ ,  maw of ?,hi. n a ~ u r o l  rcsom ccs h-vc not y c t  been 
touched 2nd bhcrc 1s plcnty of arobli lancr l n  t h e  bl; r l v c r  vallcys, 
prov1Ccd zhat thcse  valleys a r c  m?dc sul tablc  f o r  human kbitatxon. 



Gne of the maln factors in achlevmg t h l s  l a t t c r  desirable resul t  
would be the ellminatlon of m?laria. 

A s  to  caprtal, whlch prlm,,rlly 1s expressed i n  terms of man-made 
equipme& or the f imncl , , l  rcsourccs t o  purchase such equipment, 
modern economxc cxpericnce xndlcatcs tna t  t h ~ s  is  potent ial ly  
the most expanslblc of a l l  rcsources. For example, it may be 
borrowed from abroad or may bc created m t h l n  the c o u n t ~ r  by u t i l i z -  
mg thc surplus labour force f o r  capital-producing lndustrv.1 
~ ~ O J C C ~ S .  

One of the  r e su l t s  of health ~mprovement rnxght be a n  increase 
l n  the proportLon of t h e  r.rork1r-g-age p o p a t i o n  a s  complrcd with 
the t o t a l  populat xon , Howevtr , experience i n  varlous countries 
has shown t h a t  t h l s  1s not c i r t a l n  Ghe f e r t l l ~ t y  r a t e  stays 
hrgh. The reeson for  t i l ls  1s tha t  the high b l r th  r a t e  will constant- 
ly add marc young (non-procluctlve) members t o  the populatlon than 
the rcciuced death r a t e  i s  adcllng t o  the working-age groups. 

A s  a r e s u l t  of the aforementioned reasoning, incrcasulg 
at tent ion L?s rccently becn d r c c t c d  ( 1 , ~ )  t o  other klnds af p o p S -  
t ion  chnges which m~ght  r e s u l t  from health proyammcs. In brief,  
these conslst i n  c chango i n  thc age structure of a populatlon and 
an improvement of the workrng capacity oT each mmber of the popula- 
t ion  in thc workUlg-agc group. For examplc, thc a&e structure of 
an unhealthy populatxon may y ~ c l C  as  much as t m c e  the mhr of 
mouths t o  feed as it does hznds to work. I n  the  Umted Sta tes  
only lh$ of ind-~vlduals l ived through the productive years of l t f e  
t o  reach thc age of 65 four or  f ive  deccdes ago; t o a y ,  Sf$ reach 
tha t  age. 

The economic loss, through dtath, of productive mcmkrs of 
a popul?tion only rcprcsonLs a minor prt of the t o t a l  loss. As 
C.EJi, Winslow (5) polnts otrt;, t hc  loss from d i s a b ~ l ~ t y  and debility 
IS much greater.  Thus, since malarxn 1s one of these incapacitating 
and c'cbilitcting disease;;, lt may, In  many areas, be most damaging 
t o  p~oduct ivi ty.  In ado~t ion ,  a s  In Ethlopla, the f a c t  that 
mslaria qui te  frequentQ rcechcs xts greatest  lncidencc during the 
harvest tlmc further  crcccntu-tcs t h l s  undesrrable e f fec t  on thc 
product~vity of the worl:ing-age population. 

F i m l l y  thc f a c t  tkt 111 h ~ a l t h  reduccs cnlcerprisc and 
i n i t l a t i v ~  may bc a lees  tanglblc e f fec t  but, none the less,  a 
mosk important one. For emmple, it i s  a well-known postulate 
tha t  p c o p l ~  who a re  ill and debi l~tatc?d w i l l  not very rcodily 
accept changes m working condlt lorn, Thcref ore, t he  rais ing of 
l ~ v e l s  of health may be a slnu qua non for  a soc ia l  climate 
hospltablc t o  oconomic groidih a& a betterment of t h e  standard 
of lxvmng. 

Bcforc, l eav lw t h l s  subjcct d the g,ncral e f fcc ts  of hcalth 
lmprovacnt on productive po-cuncinl, it should be pointed out 
tha t  such hcalth improvm~nt w i l l  only bc or̂  economic b e m f l t  



if it resul ts  i n  actually increased production. Such 3 resul t  
cannot be achlcv~d mthout investment i n  other arcas besides 
health. It i s  therefore necessary t o  s tr ike a reasonable 
balance between ef for ts  i n  the fselc! of health and in other 
f ields,  such as, social  servlccs, productive services, agriculture, 
education, ctc. Furthermore, it should bc. pointcd out tha t  planning 
f o r  the developxcrrt of thcsc varlous services should bc geared t o  
the ra te  a t  whlch the i r  e f fec t  w i l l  be f e l t  upon the populat~on 
and the cconow, For &,ample, as has already been indicated, the 
effect af malark eradscatlon can produce an explosive increase 
In population. Consequcntly, li" t he  maximum bcncficial d f e c t  of 
such 3 prbgramme is  t o  be achieved, the dcvolopmcnt of the other 
se rnces  which med t o  go a l o x  m t h  lt should k star ted prior  
t o  the actual malama erndxcatlon programme kccause the i r  cffects  
w i l l  take longer t o  produce than w i l l  those of the malaria 
program i t s e l f .  

If a l l  thcse consldcrations arc  obscrved, the productive 
effect  of investment in hcalth may be enormous. i'iccording t o  
Colllngs (6), Dr. Choncha Ven~gas has estimated the cost of a 
f our-yoar malaria eradication prog-r~mmc for  hls country a t  U.S . 
='ion. On the other hexd he cstimrtos savings t o  the 
country, due to rcductlon i n  work-loss, dcaths ard public 
assistance, a t  U .S . $ 23 million p a r ,  T h i s  r ~p rc scn t s  a 
rcturn on lnvcstment of slightly under 10@ per ycar while thc 
programme is m effect  and, of course, thcre w i l l  be continued 
benefits oncc the discasc is crar-'lcated. Thus, large initial 
expendlturcs for widcsprcad Glscascs l l k u  mkria m q f  well prove 
self-liquiclating, in thc long run, f o r  oncc eradication h s  bccn 
achieved, only r c l ~ t i v d y  minor expenditures arc required t o  
m m t a i n  the 'scneflts of thc  eradicztion programme. However, one 
should bcar m mind t ha t  thero i s  an ' ta l l  or nothing' quality 
about expcndlturcs f o r  t h i s  type of programme. If too l i t t l e  
is spent the iiholz mcy bc wasted, 

m l ~ r i a  is s t l l l  the greatest s h g l e  ~ncnacc t o  tho health 
of man and his  cconmlc clcvelopmcnt. A dccadc ago three m ~ l l i o n  
people dicd c v ~ r y  year of malnrta whilc 300 million suffered its 
wwkcning effects, the L ~ t t e r  fact,  from cn economic point af 
new, bang  the mmn importance of malaria. The dxstiasc produces 
a chronic mnvabdism i n  endemic areas an&, from time t o  timc, 
cpldem~cs i n  the non-endemic arecs, Zthlopla i s ,  primarily, a 
country whxch ~mlongs in thc l a t t e r  category. For example, the 
great m a l r ~ x a  epidemic which occurrtd throughout Ethiopia during 
the f a l l  of 1958 apparcrrtly caused a t  loast  100,000 deaths and 
an untold number of additlonzl closths duc to  stamratlon as 
well as great monetary losses. The Ethiopians, bccause they have 
bccn amre af this hazard f o r  many yecrs, h-vc ncglectcd many 
of the f e r t l l c  parts of thc l r  country which arc  I n  danger of 
periodic m l a r l i  cpidcmics . It 1s tllcrcf orc correct whon Scnator 
Humphrey says tha t  f l u l ~ r m ,  poverty, low p o p u l ~ t ~ o n  d ~ n s l t y  and 
Lrck of devclopx~nt arrc inscparabL i n  the rural  t r op~cs"  . 



I n  Ethxopm, t h l s  1s partacularly t ruc  In  tho f c r t l l c  lcrge r iver  
v a l l ~ > ~ s ,  not only ul thc. lo~rlcnds but a t  cluvatlons as  h y h  as  
2,000 metres. 

Of the world's t o t a l  populairon of 2r737 million, approximate- 
ly 42% l l v c  m m l > r l o u s  areas. Much has becn done i n  the m y  of 
control and ericllcatxon clurlng thi. list dccodc a d ,  consequently, 
tho flgvrcs mtntloned prcvlously In  t h ~ s  p p c r  k v c  pract ical ly 
bccn halvcd. T ~ L  number of c2scs of m l z r i a  has thus decreased 
from 300 million t o  about 150 m ~ l l i o n  per ycar with 1,s mlllion 
dcoths. Completc eradication d m a l i r u  has bbccn achicved i n  
Eri"uish and French Guiana, Itnbj,  Unltcd Stetcs, ,:rgcntiM, 
Ceylon, Thaalland, Vcnezucla, C~rprus, MadEgnscar and- Grcccc. 

is cn exmplc of wh-t cod15 bc och~cvcd Ln tho way of oconomic 
gains here l n  Ethlopio sC nr?l?x~- Iitrc cradlmted, we h ~ v c  had the 
good fortune to  study thc "Rcport on the. Dcvclopment of the L~wash 
Vallc;fl by Mcssrs. Bolton on6 Hcnncsscy, (7).  2 ~ s  indicatcc! i n  our 
opening remarks, we sha l l  now, m the luaht d w h a t  has already 
bccn pornted out conccrnlng tho re l c - t~on  bctwecn health serviccs 
and-economxc dcvelopr~nt,  t ~ r  t o  draw a picture of the r c s u l ~ s  
whlch rnay be cxpcctcd from a mal-ria o r a d l a t i o n  programmc i n  a 
spocrfic portlon of Zth~opla,  Ix~mcly, the  Hawash Valley. I n  our 
dxscusslon wc s h z l l  t r y  _;nd polnt ouc how the poposcc? malaria 
eradlcatlon programme m t h l s  locatlon may be spccif lcal ly t ~ c d  
In  with thc development plan f o r  cU. avai labk rrcsovrccs i n  the - 
arcs rathcr than t r c a t u y  i Z  2s an ~ s o l a t c d  3rd unrclatcd cnt i ty ,  

The wholc arca of the Hawash Rivur B ~ s i n  covers approA-imately 
130,000 squarc b l o m c t r ~ s  a id  can bc d l n d c d  into threc p ~ r t s :  
(1) thc head-waters arc? with Hawash town as  o centre, (2) the 
micldle arca m t h  Gawenj oncl Batio a s  ccn'ircs and (3) the low 
arca n t h  l i ls3i lc  a s  cenkrc. 

The H3vmsh River IS a pcronnisl r ivc r  whxch, i n  i t s  course, 
is fc.d by sjx main tributi..rics from thc castern cscarpnent. 
Geologically, the region i s  of volccntc o r l g ~ l  wzth much unde- 
composed lzvo an6 cindcr composition. Thc avcrlkblc arable b n d  
constitutes about 400,000 hcctars (approx. 1 million acres) 
while there are c lso  some 200,000 t o  300,000 hcctars (500,000 t o  
750,000 acros) or" pasture land, Broadly spcel:ing, the region, 
notzbly tho l o w ~ r  portlon, 1s r2ther dry, i~t  the hcad-watcrs of 
the Casscm River, which flows Into the Hawash i n  i ts middle 
prt, thcrc ~s a s  much a s  400 mm of r a m  during each of the 
months of July and Lugust, whllc! thc  t o t a l  yield of r a i n f a l l  
amounts t o  about 1,000 mm. The temperature, In  the  lower regions, 
goes up t o  120%'. In gcncral, thcrc. 1 s  c7 g r ~ a t  difference i n  
temperature abovc and bclow tho a l t ~ t u d c  of 1,000 mctres. 

The cstim..ted population of thc Hawash Vallcy i s  450,000, 
largely concentri.t~d xn -chc cres ts  of the escarpment, on thc 
watcrshcds and arounci head-rater s , T l l ~  rcmaincler of the  middle 



and lower areas i s  sparsely populated, proboly  w t h  an overall  
density below three per squa'e kllometcr. Host of these l a t t e r  people 
a m  nomads. 

Messrs. Bolton and Hennesscy mentioned, as reasons f o r  the  
present cconomic backwardness of the aree, low crop yielcls because 
of outmoded methods of cultivation, mproperly developed water and 
land resources because of inadeqwte population and madequate 
capi ta l  mvestment, ~ n e f f l c i e n t  transport f a c ~ l i t i o s  even jn 
f e r t i l e  regions, isolat ion caused by geographic factors,  and 
health problem. 

In  our opinion, the health problems, and particularly malaria, 
are  thc  basic reasons f o r  defcctlve devclopmcnt of t h i s  apparently 
fertile. area. Surveys c a r r ~ e d  out i n  the uppcr part  of the Hawash 
Basin have shown t h a t  t h i s  ps r t  ol" the k s i n  was hlghly malarious, 
and the prcsent l?HO p l lo t  project m t h i s  area involving over 
4,000 square kilometers wiith a popuhtlon of about 130,000, has 
indicated tht transnlsslon of malarla can be Interrupted by 
adequate s p r a y q  of a l l  hman an3 anunal habztation with DDT. 
There i s  l i t t l e  doubt tha t  malaria plays a ctcvastntm; ro le  throughout 
the whole basin, and the eradication of malmia i s  therefore in 
our opinlon a prerequisite t o  any investment f o r  further development 
of t h e  area. 

The Hawash River Basin would seem t o  us t o  be one of the best 
places t o  demonstrate the economic r e s u l t  of a well-conducted 
malaria eradication programc, manly because of the perennial 
water supply from the r iver ,  fo r  i r r iga t ion  purposes and because 
of i ts  s t ra tegic  location f o r  future developmcrrt of the wholc 
country &J reason of its c"ctw1 and po ten twl  transportation 
f a c l l i t i c s .  Oncc the arca i s  b b ~ t a b l e  there ml l  bc r i c h  
possibilities t o  grow cash crops f o r  export i n  order t o  dxversify 
thc Ethiopian export market, t o  establ ish meat and hide and other 
proccsslng centres, and t o  develop ex1stu-g narlcets abroad i.e, 
maize and pulses f o r  Ask, 011 seeds f o r  North !mcrica and animal 
protein f o r  Europe an6 the  M 1 d d c  East. 

I n  more dctai ls ,  Messrs. Bolton and Henncssey, i n  the i r  report, 
have made somc rough cnlculr t ions of the costs af development and 
the roturns wh~ch may be cqec ted  m t h i s  geographical area of 
Ethiopia . The pro jcctcd clevc1op11:cnt costs include : (1) expcndltures 
f o r  l r r lga t ion  of the  arable arca of 400,000 hectars during a 
period of thirty-fivc p a r s ,  Ethsopian Dollars 280 mlllion, or 
Bhiopran Dollcrs cxght million pcr ycar; (2 )  e4xpenditurcs f o r  --- 
public works c .g. roads, brlcrgos, elcc%rsc power, e t c  ., durlng 
six p c r s ,  Ethsopian Dollars 120 mxlllon, or  Ethiopian D o l k ~ r s  
twenty mill ion per year; ( 3 )  expenditures f o r  mprovement of 
pastures, fo r  arumal breeding, c t c  ., d ~ 7 r ~ n t  suc ytars, Ethloplan 
Dollars ninctcun million, 01 Ethiopian Dollars 3.3 million 
per year; (4) cx~end i tu r t s  f o r  Inn6 developinent, no f i gwcs  a re  
quoted f o r  t h i s  itcm. It 1s prcsumc? tha t  thc cost w i l l  be 
carried by the devclopers, 



To these four  ltems we shoulcl like t o  add the  cost of malarla 
erac'ac~tion. i'kssumlq, tha t  sprapng of a l l  habltatlons mU be 
necessary ciurlng four years, t o  be cei-tam thz t  trmsmission of the  
dlsease has been mterrupted and tha t  the  reservoir of zn fcc t~vc  
cases has been el~mlnatec', and assun% GI-t the cost per p r s o n  per 
yea- wil l  be Ethiopian D o l h r s  1.25 ", then we may estlmate Lhe t o t a l  
eradlcotlon costs st 450,000 X $1.25 X 4 = Ethsopian Dollars 
2,250,000 or Ethlo>ran Dollars 562,500 per year f o r  four  years. 

The t o t c l  cost f o r  d e v e l o p ~ n ~  thc Hawash Rlver Basin w i l l  then 
amourit t o  Ethiopian Dollars 421,250,000 over a pcrioct of thirty-f ive 
years. Thls amount w s l l  be Cefray,d a t  the r a t e  of Ethiopian Dollars 
31,862,500 per ye22 during the f i r s t  four years, Ethiopian Dollars 
31,300,000 per year d u r r n ~  the nexc t w o  ycars , and Ethiopian Dollars 
8,000,000 ycarw clurlng the  f ollowlly twenty-nlm years ii" the 
Bolton and Hennessey plan is  f olloriied . 

Thxs xs the debxt side. tJh2t could be cxpctec' on the credit  
side ? The maln output of the area m11 derlve from crops and 
from anmal  products. as sum^ 'chat the overage y ie ld  of crops 
per hectar 1s three tons a m  t l n t  two th i rds  of the i r r iga ted  area 
is under cultivation a t  any one tune, the  t o t a l  tonnago which could 
be produced per year w i l l  be 2/3 X 400,000 X 3 = 810,000 tons. If 
we assume t h a t  the valuc of the produced crops r & l l  be Ethopian 
Dollars 2M) 2cr ton, thcn thc annual value could be as  h x h  a s  
Ethiopian Dollars 160,000,000 per ycar. I n  nddltlon, some 450,000 
domestic anima.3.s could be supported on the 200,000 to 300,000 
hcctars of p s t u r e  lad-. J i t h  an average price of Zthiopian Dollars 
400 per head of improved tood c a t t l e  an$ a sale  of some 60,000 
heads per year an oddltlonal income of Ethiopian Dollars 24,000,000 
could be expected, T h ~ s  mzzkes n t o t a l  annual xncme of Eth~opian  
Dollars 18k, 000~ 000 a f t e r  thmt2--f lve years. However, no Income 
shouLd be c:cpecte6 durxng the  f urst f i v e  years of the project and 
it is es-timtec' that it r r s l l  take about t e n  years before 3 favourable 
balcnce between incomc and outgo can bc re,~checl. However, a f t c r  
tht tune thcrc should be a n  mcrexslng re turn  p r  ycar u n t i l  tho 
m a x w  annual rncme of Eth~opian Dollars 184,000,000, a s  lndicaiod 
abovc, is  achioved, 

The  question now xs, w i l l  thxs dcvblopw,nt of the Hawash 
Valley bring a higher stanilarcl of l lving t o  the I~opulation ? If 
we assume that  the whole popuktixon of  tlie area is !-~50,000 and t ha t  a f t c r  

9 
As cstablrshod i n  slmilar projects elscwhcre an?, i n  our own 
p i lo t  projects,  



f ivc  yenrs, whcn malaria i s  cradlcatcd and reasonable health 
scrvlces Gve been mntroduccd, ~t ml l  s t a r t  t o  grow a t  a r a te  of 
approximately 2 .@ por a m ,  it all then, m th i r t y  ycars, havc 
grown t o  well over a million. If we furthermore assume that the 
average family w i l l  consist 02 four people, then t h i s  all moan 
an average yearly income of Ethiopian Dollars 736 per family, an 
amount whlch is certainly f a r  above tha t  whxch prescrrtly holds 
i n  the valley. We havc no figures on th is ,  but, i n  general, the 
impression seems t o  bc that the avcmge annual incomc, today, af 
families i n  the Hawash Valley 1s not much morc than Ethiopian 
Dollars 200 a t  best. 

To sunmarise our d-~scusslon, a s  Collings says (8) Ifthe 
14althusian emphasis on the d s f  icul ty i n  raisxng output a t  a r a t e  
commcnsuratc with population growth derives from an assumption 
not always suff ic :ent~  e x p l ~ c l t .  The assumptxon IS tha t  thc 
uscful amounts of other factors  of production (land, capltal,  
natural rcsourccs), also thc s k i l l s  aml tcchniqucs by whlch man 
uscs those t h u g s  fo r  productive cnds, a rc  effectively fixcd; 
or a t  leas t  w i l l  not improvc proportionately wxth the growth of 
thc  Labour force . The incrcaslw population, thcrcf ore, has 
progcesslvcly fewer resources t o  wark with, according t o  tho 
theory, and dxninishlng returns to  labour must cnsueJ1. 

" In  actuality, thc c?x%ent t o  *ich these rcsourccs arc 
capable af expansion varies widely bctwocn courrtries end regions, 
but they can ;ory seldom be regarded as fixed' .  In t h i s  p i e r ,  - 
wc have attempted to show how the application of t h i s  philosopw 
mt hln a certain geog~aphical portion of Ethiopia, logically 
suitcd t o  such clevelopment, lcads t o  the almost inescapable 
conclusions tha t  a melarm eradication p rog ram i n  t h i s  area 
rmuld, m time, be one of the mam factors ard an absolutely 
csscntlal part of any slgnjficant economic developcnt. I n  other 
p r t s  of Ethiopia, notably i n  the Kobo-Chcrcher Plain, whcre a 
pilot project has bccn l n  operation f o r  the past three years, it 
would also appear tha t  a similar degree of econmic developmerit 
might be envisaged if the overall approach of the Bolton and 
Hcnnessey plan referred t o  above (7)  wcre util ized. For oxample, 
i n  the Kobo-ChLrcher Plain, thc: influx af population frcnn 
surrounding marginal farm land. I n  the h i l l s  has lncreascd the 
population i n  tho plaln by almost 3C$ zn the past three ycars. 
The cxcellarrt arable land in  tht. plain is now bcing extenszvcly 
cultivated whcreas bef orc, due t o  the inroads of malaria, the 
population was t o t a l l y  inadequate f o r  even minimal use of thxs 
land. Howcvcr, certain crops which could, prhaps, be gronn in 
thc Kobo-Cherchcr Plain, such a s  cotton, cannot now be dcvclopd 
there bccausc af inadequate water rcsourccs. Thus, the population 
on the plaln m y  wcll b mcrcasing morc rapidQr than i ts  
productive capacity. 

It is our fecling that sim.Llar difficulties may bc cncountcrcd 
jn o t h ~ r  parts of Zthiopla and havc probably bccn encountered i n  



other c o u n t r ~ ~ s  whcrc the importance: of t h i s  ovorall approach 
has bccn ncgLctid.  l u r t h ~ r m o r ~ ,  ~t 1s a lso  probable t h z t  m 
c ~ r t a l n  portlons of t h l s  country, bccause of geographical ancr 
othur ~ L ~ ~ ~ c u ~ ~ L c s ,  p r06uc t lv~ ty  can ncvcr bc increased as  ra2raly 
a s  tho populzt ion may lncrcasi: f ollo.ilnry a m l a r l a  erac'lcation 
probrammc . Normally, t h i s  m~gh t  r~ su l t  I n  ihe movcm~nt of 
exccss popul_?"cooa from t l z s c  rcla t ~ v c u  umatrs iactory areas t o  
tho c whlch a r c  morc readzly subjcct -GO dcvilopncnt. If thc 2 l a t  cr areas arc. f r ee  of malaria am1 havc bccn fievclopod accord~ng 
t o  thc  1ogic:l stcps out l -~nid  abov~ ,  we in11 lndccd bc ab le  t o  
acccpt and ma; Lvcn requirc l a rge r  pcpuk t l c m  than would rcsu l t  
sunply from the d,crtasc I n  makr l a  mortall tg &no morbrdity 
rcsultlrg; from thc e n d  xca-c son programmi. Thus, thi? overal l  
impact 02 a m a l x w  programme i n  a country l l k i  Ethiopia could 
well bc envisioned a s  being most sa luwqr  assumLng, howcvtr, tha t  all 
these fac tors  a r e  eivcn adequ-tt conslderatlon m the countryls 

IndcL,d, a s  Ross Jcnney so cogcntly says (9) "The economic 
c f fcc t  is  a t  tho root.  The writjngs of mature cconornlsts who have 
more than an arm c h z ~ r  cxpcrlcncc w ~ t h  undcrdcvclopmcnt rcvcal  a 
v iewpin t  somewhcrc bctwctn retxccncc and d o ~ m l g h t  pessimism a s  
t o  thc  gre-ncr meadow ovor the und~rdcve1opc.d h i l l .  The cap i t a l  
investment requrremcnts srrc f a r  beyond locrlmcans,  am cap i t a l  
1s scldom generated m a population of low product~vi ty  incrcas&n 
a t  morc than 2$ a year . Private foreign c a p ~ k . 1  IS helpful but 
1s snsuff icxcnt and not always wclcomcd . F c r ~ l s  _nov~rnmcnt loans 
and p a n t s  cannot suf.?lcc uhl lc  ml l l ta ry  cxpcnCxturcs contlnue 
and, m aigr e v ~ n t ,  xc govcrncd by thc llmltcd abnorp t lv~  capacity. 
Each investment, how~vcr wisu, leods t o  ncw rcqu~remcnts~~ . 

"In short, the  20th century has no r c n Q  solutxon f o r  the 
problcrns of c'isparlty it EL?s created 'by lcavlng s o  much of the world 
m t h c  18th c c n t q r .  1s a resul t ,  cconornlsts ask us t o  acctpt t h e  
f e c t  t h a t  much of thc ~ror ld ' s  populztlon must rc?mr?ln ?t a subsistence 
l evc l  f o r  a long timc t o  come, ant tvcn t h l s  1s threatened by the 
popuht lon cxplosloli~ . However, no ow,  as m d ~ c a t e d  by D r .  Jenncy, 
much l c s s  t hc  p ~ b l i c  heal th  workcr, can be content with such a 
phllosopQ. Thcrc must be ;xogrcss and d p r o p c s s  involves the 
devclopwrrt of c c o m p 1 c . t ~ ~  mlcr-d lsclplmmry approach ana thc 
u t l l rzn t ion  of a l l  krmjs of skxl l s  on2 resources in order t o  
achluve succcss, thcn so bc 1t. It should ~ndecd  kc a stimuhtining 
expcricnce t o  work more closely and morc cfr^cct~vcly with a11 a f  

our collcaguos i n  the varlous p-ofcsslons and d ~ s c l p l i n c s  xntcrestcd 
i n  th crcatlon of a b c t t c r  world f o r  a11 mankind. 

Thc authors knsh t o  aclcnoi~ledgc, rn th  t h t  groatcst  appreciation, 
anvalua'olc help glvcn us m thc p r ~ p i m t l o n  of t h i s  ppLr  bx Dr.F. 
dliL, Colllngs 2nd Dr. Selma Ihshkln, both of thc Unltcd S ta tes  
Publlc He?lth Service and by !Or. E.Zoss J~nncy,  erstwhile chicf 
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Health and S a n l h t i o n  Dl-vislon, ICA, 3razI.l. -111 thcse kind 
p o p l e  have through personal wrl t tcn c ~ ~ c a t x o n s  and d~scuss -  
lons wrth us made ~t posslble f o r  us  t o  unclcrtako t h i s  task.  

Furthermore the authors m s h  i n  p a r t ~ c u l a r  t o  acknowledge 
t h e i r  great  debt t o  Bolton, Hcnnesscy ancl Partners, Consulting 
Engrneers xn Addis Ahba, f o r  thcsi- pnn l s s ion  t o  usc and quote 
from the l r  most search- report  on the fu ture  posslblc: economic 
dcveloptnent of the Hamsh Valley. 
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