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i : man hag o tempted, with +he resources
to nim, to satisfy his bhasic ﬂguds of food, sheliter, secui
self sotisfaction. frow Stone ige and Irou ice, thy Oavﬂf
opient of tools and energy, the story is penerslly well |

I

b
modetrn 1’db;nr1 slised man in cold c“_thnn heg come to bhe.

However, iil Zimbabwe end v countries of the hot dry over-
crowded Third World, the situction io vewy different, with a lobour
ourul.u, znd often little idea of slternative options o poverty and

S iy ,l'.'l;‘; °

The men, oTIen and children of such a socilalised economy must be able

to apprecinte a good reason for chenge Uibh no gocilal disadvantages
before tqey will begin te change.

N

Ma®# g technology in the pas

has. elways reflscted his social environ-

y
-ment, where designer and user are vart of the same environment, S

The new engineer for Africa must accept the criteris of Africs if his
reativity is to be appropriate and acceptable,

This paper will use & case study and examples to illustrate the need’
for enzineers to narticipate in new rural and urban technolog

A Bibliogravhy is added for those fl.L ng to study the subject in
greater detail, : - S o

Civilization, as we know.it todsay, owes its existence to -the engineers.,

They are men and women who, down <he centuries, have learned to exploit

the properties of matter and the sources of vower for the benefit of maiicind
to setisfy his needs for food, hel'ﬁf, security, self satisfaction and- ;
dignity (1)o The story of the development of moderr industrialised man
in his social, vhysical and econowic environment in Furope and Noith
America is well dﬁcumhnt a{2), - ~

Until recently developing countries have been trying to follow the same
linear model of develophment as the developed countries but with inoreaolng
concern for alternative .ener;y sources, environmentol degradation; emuloy-=
“ment needs and equity,  That there is now an estimated 800 million peopleé
living in absolute ].1urv suggests that there is a need to replace the
industrizl dev elon nt strategy model w1tn a post industrial model.(§)9
. <

1

Successive meetings of UN or@ani" ations express concern For the 3ppliccnlon}
of new existing technologies to relieve thn plight of an increasing ‘
population of poor people in the world. “he emvhasis is changing from a ‘
strategy focussed primarily on increasing the GNP.to one concerned with -
equity (4). o o

This change has been nignlighted by Professor Meredith Thring, who -recently
retired from the Chair of Mechanical Engineering in Queen Mary College,

. London. * He hag -“iﬁten & book entitled -"The kngineers Conscience™ and
gave the pres tlrlou James Clayton Lecture for 1?32, entit 1ed ‘Engineering
for Humanity® (b) / s
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The .tern Third “erld becane pﬂ)ulbL after 4orld‘Jar I to describe the
worldls poocrex couniries.’ ‘he concept began writh a politicsl cbunotation
3.7

separating the pover of gountries Iron either tne caritelistic” west ow
the ideological east (6)e

The concept ohalzed to an nconomlo one &8 develorment thﬂOTy recommuended
‘magoive uraaGUI:Ct if -esterm typc enersy and tachnology in the 19 60,
hen thals 8¢ J fa Jlou $o show aay SW”QlLlC ni 1|3f0vem¢nt, the aid

c%ed on sociological aspeécts of development in Tthe 1570 s,
and ﬁOW in th 19801e the emmhasis is on technoloﬂv.
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fhe countbries of vhe Third World have little in commmon othcr than povc*uv
They vary in ml\b01lcﬂl hapnékﬂuno coologys export o+cpb iW, 0il, ovaile -

wbility, lenguage ond ANThropoLloLy . hey & streteh from C
hnerlcl, scrosg Africa into islae -

o]

Third iorld peopke aie chﬁrac%eiiped by & hiﬁhlj gocielised way of lifaf

strong community nOTMS, ignowonce of t ohnolo alternatives 1o thelr

existing technology, which for various reasons can no longer gunport then
a fast changing woride they are hlﬂlly disadventaged, lacking aducation, trainin

finance- reoourc:s' ~nd 1D”““"L“1\1ure. - They need a technology that is Jp) ropel

to their needs and : anviconmsnte N ' ' S
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P

SCITOLOGY - - o : : -
There is. & surplus of labour in-thizd 5y S0 mechanisavion is
hardly ﬂweaud to ICUllCO labour ag is the cagse in Zuroze and Worth Zmericd.

Mechonisation of the Jes*ﬁﬂn mouel will only agoravate the eXLJlﬂF shortage
of work nlaces, iw Greage vt

i “etueen the haves. and “the- h Ve ﬂOba,
and further increase - the need for scarce ;{EDL”M CUTTENCY o

AppL i : { labheny intergive,. create enploy=-
monu \-,y' nouzh te uEs 10X »-x“.' hour with @ minimum of ’

nvironmernt

therefo=e enjoy & high level of
oolu: l“OldulQn. .lhetc in therefore, little need iox -space hea tlh@ foxr
ll”ltlﬂ cnd there is a greater poten veinl for Hionass ledUCulC waing
irrigstion farming end douple cro: il Cilhere ig s potential for wsld ing

org»nlo 0ils, ethanol production and alternative cnersy sounced, '

'chhnWQQllv, thlra world eo“lo 21e ganorallv unﬂo shicticated, end la lng
in background expos sure o beCuno1o N _ﬁn\ technology policy should hc:ce-=
- fore include a 1MﬁL110cnu education and training component, pa“thcul rly
aimed at schools und the creation of awaicness of technological ontious.
Egonomically, third world couniries are poor, =0 there should be maximom
-use of local inputs.. Yocially, third world peonle ars highly csocinlised
with a girong division between mans worl and womens worKe - Women often -
.do the work using hand tools that ageravate low Dvoductivityg while '

. HO- .
machines are the province 01 men who will not however do womens vogork, .
~ so social aocenuam¢lluy is an LmﬁO“L“nC factor for oon51ﬂcv¢t1(n. And

“plant and equ13ment to suit a communicy is 11k y to he smell scales




2// 3
Sf 90000

The late Dr B P'ocnumacne wrote hig book "Bmall is besutiful?®, after
a vis Jt-to India when ‘he became interested in the provision of low cos®
work plzces to help voor weople to hielp uhemselveou_ e coined the term
'Tntermediate Techunoloov! roferring o o technoloﬁv hetween the hoe and
K b fiis ferm is now not : as it has two d's&f
t the OQJCIuLJeg plousd
is superiow to hobu ‘me hoe crd the intermediate tr,C;,lIl()_l (
not be truec. Mvery Gin net hhve a 2.0 ) <h and there. ax
~good imrroved < Secondly implis POVETY
to the resl vhin 'o»Wcﬂs of cradahil
acceptunce, e, - the term YAy Mechnology'
g bome into.use ond ig ¢ . reuo;ﬂLsed by workers in this field
a8 small scale and . m=v be low cost, eas v o use ydWJNM(Ht suitable for
- this leind of awplice ch hag nerit in its |

As all good.engineering should he “ggprooriate” this term has lead to
confusion and ig criticised, .. more recent term hesrd in Zimbabve is-
~fRural Develomment Technology®. However, the need for appropriate

technology is not confined to only rural argas, so today, there is no.

appropriate term 1hau is ”eneLally uocept““le to fully descrloe the
situation, ’

“Technoiogy“ therefore ayy to be not just: a term defining a collection
_of methods,y techniques oand .equirment, out 1t 1mp1¢es of philosophy of
“life and development. Conventional engineers or any other prcfessionals
may therefore find difficult bty working in this field. It requires a holistic
milti~disciplinery anproach, = This m)y not be so far removed from the
situation with micro=-proc Cessorsy where there is a nsed for both the hardware
and the software for a viable mro"““mmeu ’

-The cqmwa?iﬁon'of lgprOHum te 'teohnology (AT) with microprocessor leads

%0 the study of linkages (8), . Technology may be linked forward in a
community +o UfOGULLlOu and dovelormont, or hackwards to the need for .
imputs snd resouxces.. It may be linked. horizontelly to other needs so
requiring a Luc&age gppr oachs L0 to introduce fertiliser for ag%ioulture,
mey require the development of savings clubs to provide the finance, and the
provision of roads and & truck to transport it, There may then be a need
for vertical linkages to otner o gknlanlons in ovher countries to “rov1de
the expertise, » 17 noweveyr the farming is being_pnderteken by a woman

Jher first priority this month may be washing sosp or clean water, which
may or may not be a wroblem for an eng gineex, but if an engineer is
identified in one of the linkages, he, or she must be adequately briefed
~in order to provide.an avpLoor«ute bolu ;ion in thelr part of the system.

AGRICULTURE: AND LNDUSTRIALTZATION

The majority of third world people live in rural areas, but siven the
opportunity many will migrate to urban industrial areas. ‘here either
urban pull?® as with town attractions for young pcople or "rural push®
as caused by drought in rural arcas, are excessive, the result is a
rollfuraulon of shanty towns with all their related vroblems.

3
v
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The situation is adg’.vmteé :
creasing land pressures, rl@ing E(nlrathdS,
production potential, that can no longer s

inecrease, ine
wit‘ a low
at the level

they expect. IndustrialLsetlonfis necded to con *wlcaituree ihe
third world quHl&LlUﬂ nov constitutes. the areat: O d_acdjon
force and tvhe greatest ; LWElcl consumer merket in the o@ld, o situcth
parallel to the ¢Qﬂu"*]lul revolution of buro e

/

chiange for some )
slogy dpverin. 1y hog ol
need technology and resist
YN ad.v:r'ﬁ,n'ta;fm to chang
. o carry thew through a bad
nizatinie They therefore nlay

ion ol Borope created
yifclop 1 weat b 110 The dncroduction o
50 ul(l co T, ‘Third world low.incmma
it where they sce no imredizue
Peasants and lOW‘iUCOPD.ﬁeO“lG'h“Vﬁ no
"season or & period of investment and reong

safe, and zre accuged of being counsery rative, P~vnwn1 e they see a
suggested change as -being of less value than the need to avoid oommunity
Confllcts and new socio—-economic vreasures (9). It is therefore essential

that people are actively. involved as major particivents in any prosrimmes
They must come +to see the progronme. as thelrs. The role of the gpecialists
who advise them mLut be that of a catolyst from outside the sys tems

4 "

X
Young people learn much from thelr r‘hﬂ]dnood GHVironmont, If et -
environment is esse ntlnlly s traditioncl rural one laching in tccnnoiogy,
the child moves to school with a disadventaze. If the school is isolated
ohd l”CmS modern teaching equipment, the child drops out, or sturts
tertiary training with a greater disadvanibage. I the lecturers heave not
recelved inservice training, the newv |
than the odults. The oycl, is 1?epe.ate__7 and vechnicol acvisors pronese
solutions which, much to their surprise, do not vork. .So there is a
~build up of frustration, tov, dnactivity and incressing BOTELVY o

Py

In the first flvo months ol this year, 77? n““51dbnus of m@101 Japanese
companies. stepped dowmn moinly, 1t is reported, because they were unchle to .
cope with repid L@cpnoloﬁlcaL change, Vo iz resyonsible for $echnical
training end education at nrimary, secondary and tertisry level today?
Ts it adequate? Are engineers assisting in the nlenning of new . curricula
for schools? ’ ‘ -

AN -

ENSTTTUTIONS S ' ‘

. - 1] N
Any s06i ty Wlll nsed a OoOlflC technology. t@ ~ﬂ‘port it, out wnnt kind of -
society is needed? If 1t is socialist, is it to be-based on China, I Corea,
or Tenzania, because their agricultures wnd lﬂdu”*lleq are dlflﬂrent.

o

- . 5 . v

wduate is little more equipped for life
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The oljective mey be devezlopment, but doss this mean ne
srowth as mecsured by sn indicator such o8 sross natior 2y
or is it the development of people through ra ised stondards of living
which GNP can not readily mensure? GNP dues not toke intn account the

activities of the informel sector which in “hn tTlrd world countries nay
be very gimificant, snd includes sll those activities practised by men

and ‘women, ususlly without cny formal orgenisation hut carried on for
finaricial o viny direcily on indivectly, = Much of this is practised by
women at homs, t is the policy towards the locel activity of multie
nstionel corvorations? Thov m o do much “uoT and. trov1d much needed
regources and expertise, but at the cost of ing small zcale
Antensive industry. Perhaps there is need for hoth, but
there should be a recommisad 3 clomment,

Euilding reqgulations, the procedure for obtaining :n electric power sunvly,
impowt export paper work, mnd various other legislation and regualatory
instruments could become ohsolete under a noy govermment. hey may bhe
distinctly counter productive and prohibit development where unsovhighi-
cated people are concernad, ' ‘

;

cchnology is not neutral. It does not benefit cveryouo equally. Change wil
herefore of'ten be resisted by someone, A change for- the good- must thereford
e
Fa
L

e pr plf(u, and sn wifective luu;y in ihn right gquarter may be de81ra0f
not e essen ntial.  Tec Lloloay h"o a politicsl Tace,

IOLOGY (AT

HROFLTATL DEVELOPIT
Apvronrizte technology noy include = wheblour“nw to carry wood, a computer
to study the role of .woody, and o photovoltaic electric supply to & hospital
in order to aveid the use of non exisiant wood, Selling ADT may involve many
intongibles which can not be. costaed in money, only in the incresse or
decrease in human suffering, inconvenience, well being or frustration, which
may be.impossidle to messure in uniss thal sre conventionally sccevtoble
to economists, politiciong and policy m«kc»s9 napeckally those from outeide
the third world couutrlus. :

The cost per toane of suf ar to wroduce mey be less ot a large 111 than -
at seversl smaller mills besed on isoleted small irrigation schomes, 4 .
feasibility-gstudy however should allow for +he saving in tronsport ot the
small will « upUl}an local pecsants some of Uh@m may henefit from cmployment |
in the mill, 'stock feed bynpﬂoducus or a bL,ncrbl miltiplier effect thet
night oonzrluute to the wrovision of 2 better road, nost office md = new
secondary school and go on (10)n : o
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A mejor difference hetween low and high nerform-once technolosy in the pij
fellzoff in the benefits derived from high technology when its oper "_c na,l
peroneters are not youranle “;1) © Yhis s .

7 ‘st another way of saying

high technology is renerally desicned for a govhisti c'ued gociety

vith.a gpocific set of civcumstinces. Under difrerent cilrcums suces he.

_ technology mey £ailey The' low tecnnology may be pre if ;t atilises

P locul egous Tudd lover levols of management and skill,

i the loczl v ond erratic, low o generation may
Blelc]

- that

! reinvestment In research and development (R sgivle, and ths olant
i - is™doomed, S S o . , -
R A I
Avprovriate or develoynent tpc‘uolofy must good .en. L.‘ ing
This wag not alvays the cage, and in the eoxl f“’of '1ntorumdlv ve
technology™ the over. enthusiasm of some non profess 1wnulnrusinE chean,
_trashy, 900¢1yAa-91;nel items earned the movement .cons iiderable criticism,

\Jacklrou1d
_Zimbabwe has well developed commercial orientated manufacturing, agrice
- ultural and mining sectors with relevant supporting infrastructures. - Much -
“of the monufacturing industry is concentrated in the cities .of harare amd
- ‘Bulawayo, Commeicial agriculture 1s. ofter considered rather as a magic
o ~box from which to extract food, LQLelgn,ourrency=and'higher taxes when
the ‘sezsons are good. There is some state farming which supolaments
comaercial farming ouc)ut cnd may supplement oroductibn~ffom‘the%new'and
lurqel“ untried settlement schemes. There is also a growing informal
sector about which little is known. ' - SR

Zimbabwe is alv ide
—Ib

nto flve NaLara Regions pased on Lalnf411, 0011u,
~ ‘_'ecology 224 reld - .

2d 4

4 f30uorsw

Hatural Region 1. = An area of high amnual rainfall, 1nclud¢n¢ winter .and

o ’ ‘ ~summer precipitation along the easterw border that
creates mqood conditions for grass apd dalxy 1*rm7ng,

- = B &

.. R © fruit production and forestry.

Ha tural,tegiOn 2. Tho Comhercial farming area of the highveld .watershed,
L : : ased on maize, foba cco,ts‘ulllgrain, gowton zi1d intene
- .sive stock productlonu. ' ) a

"Natural Rezion 3, 4 andé 5. ‘These ring the Fatural 'ec-w'on 2. They are.
: - - progressively drier, warmer, ~nd lower in altltuﬂe._
»l_“orjoultunak production bacomes increas ingly more

exten31ve unlesu mOdlflOd by irrip atlono

O

PR

Much of the s OOhlelCd ed. Ponmef01al'@ctivitv'is associot@ with Natural
Region 2. Thls area with ' its 1pfrwstructurp advenced communlcablons '
systems and national electricity grid requires. top CldSS endlnoers and
technlclans iOv malnten ance a2nd developmontc :
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“ml‘ ieg who
5 to 5, where agrlculturu“ womential:ﬁ
nercily a lack of resources and ini k
»onﬂl tion imbalance, Theve i3 g aor\lh
pen ﬂeutaa Ttale 3)sertoe1 HOLS Caucy

-
I ETmin

However, vhere aye an estimo
are mostly in Hatural llegilomes
genorslly low, where there
ture, anu where thaore is a
a high pwonortion of childx

regponail U” Fifoks

by emaloyment elsevhere, eG»eCLL”. y T
income geieration, wmaintensnce of the lhowe child i i dis lett wo

WOMET,
hor has bgen operating an'ADT extension project in the area n
NMyanga, in the north egst corner of Zimbabore for tim ye:ws, The ¢
is approximately 4 000 km®, hag zn estimated population of 9 500 peown
and iuncludes all Tive natura : :

.

The first needs identified in this area were For home soa;
“sewing instruction for clothes, - (eepecially uwniforms: for n9w4schools)
cluvs, cooking fa weilities and food, Interest then changed to income
generation snd small scele industries; the manufacture-of gand cement -
building blocks, water supplies, leothur tenning, balking.

Interest has beéen shown locally .in items such as a bicycle, ambulence,
vaccine cooler, beexr and cool drink cooling, building methods, water pumps
solar enersy, biogas, sanitation, transport, wheel chairs, house furniture,
equivment for new: cllulo and schools,; small workshops and rurasl electrific
ation pos 17111+1eua ) '

Progress is slow but steadi, in a rether erratic way depending upon the 3
weather,- seasonal tasks such as plan-ing or harvesting, family commitments,
visits by VIP's, availability of inputs, and the erserverance of advisors,

Hardware, tools, equipment, building materials and other invuts are gene: rall
in shoxrt supply locally, and trensport is exploited to the full. o
Harare, 300 to 500 km zway, is the largest meriet and business centre,

This represents a major constreaint because peonle tend not to visit due

to expenses, lack of contrcts fear of mugging (Often grossly exaggeratbed )
and & general lack-of knowledge as to how %o 1aciliﬁhte reguirements,

There are carventers, tinsmilths, blacksmiths, bullders but they appear
unable or unwilling to work from drawings. A pattern must be supnlied and
this is then copied with little difficulty. ' '

There is a general lack of knowledge or. interest in, building re gulmuiwnu,
quality control, patent righis, timclincss, coutin alty of supply or -budget-
ing ard planning. There is however great sdtisfaction shown when a wroject
successful, and the assistance offe“ed is much #ppr reciated. Corresporndence
recoxd and book keeping are often weal, Ilames are frequently altered both
people znd places. A tradning centfe may be lknown by three names by differ
people - in the area., Meetings ere callsd and cancelled at an hours notice.
The agenda is.often clesrer alter the meeting.

S
O
m

DISCUSSION. AND CONCLUSTIONS

The histories of mPnFind and his technology were closely entwined until tod
when there now exists two gwoups, the so called developed worlds of the wes
and the @ao—by and the thizd \/Orldo ' ‘ ) X : N ’

P



However, there z

are mostly in i 3 to by po'te .
gencrslly low, wher ﬂrully a 1ack of res 0ﬂ10e~ and '.nfrastruCN

ture, anc vhere there is o nopuletion imbalaonce.
a high provortion of children and Olw nCuIQWentue riale
by emnloyment elsavhere, espécial
ivcome geitieratiorn, maintensnce of
WOmerl, ’

Tﬂo suthor has been operating an'ADT e“t slon project in the area north
£ Hyanga, in the north egst corner of Zi Labﬁc for B0 ye: s, Eﬁ
T lm —

t
is approximatzly 4 00C km™, has =2n estimated populztion of 9 500 u
and ivcludes all v naturel regious,

(o)

o2 {

The first needs identified in this are:
sewing instruction for clothes, (especi
clung, nooklnr facilities and food, Interes e 1C0
generation and small scele industiies, the manufaciure -of sand cement ~
building blocks, water supplies, lesthsr tenning, bakirig.

Intérest has been shown locally .in items such as a bicycle, ambulence,

vaccine cooler; heer and cool dri‘“ cooling, building methods, water pumps,
solar enersy, hlozas, sanitation, trwnayoru, wheel chairs, house furniture,
equivment for new. cllnlc and sgchools, small workshons and rural electrifice
ation possibilities. ’

Progress is slow but steady, in & rather erratic way depending upon the -
weather,- seasonal tasks such ss plan-ing or harvesting, family commitments,
visits by VIP's, availability of inpuis, and the -erserverance of advisor:

Hardware, tools, equipmenty_buildih"‘matcri als and other inputs are generallyy
in short supply locally, and brﬁn port is exploited to the full, I
Harare, 300 to 500 km away, is *he'largest ritet and business centre.
This represents a major constrel L because peonle. tend not to visit due'
feai OX m0301r" (oLton grossly exagger ei)

to expenses, lack of contrcts fe
and a general lack-of knowledge as to how to facilitate _uqal:emeatso

F

There are carpenters, tinsmiths, blacksmiths, builders but they appear
unable or unwilling te work frowm drawings. A pattern must be supplied and
this is Lhen copied with little dl culty.

There is a general lack of Luowledge or. 1vlcre*t in, building regulations,
quality control, patent righis, timcliness, coutimuity of supply or budget-
ing ard olannlnaa There is however great satisfaction shown when & nroject is
successful, and the assistance offered is much sppr reciated. Corresuoundence,
recoxd and ook keeping ere often weok, HNames are frequently altered both of
people and places. A tradning centie may be known by three names by‘di?fereﬁi
people-in the area. Meetings ere called and cancelled at an hours notice.
The agenda is.often clearver after the mmotlnﬁ

Dis SCUSSION. AND Ol\T’"' 'U“IOH“

The histories o? m“nkjnd and his technology were closely entwined until today;
when ‘here now exizts two groups, the so called developed worlds of the west
and the ea t, and the third world., ' : ) : '

s



SDEARY

“acceptable st:ud rd of living or qu7byn

Who is to plan snd direct this work?.

positively towards - the development &

o
O/noonnu

The low income people of this tuird world require a technology that is both
technically sound and socially sceep:

table if the psonle are to achieve an

ars hﬂv* ba ]ocdted c

>
'
i}

o

d advige goveruments,
sreiters? th knows aboutb
tool vorkshong, wural
and lcnu polisning

Yho can or shoul
create awareness, or bniefl wolicy mal ors and pr
stesm engines, »roducer gas, - liguid- piston
elechrification, windmills, ox small genle
equipment for low cost spectucles?

- 2

-

There are many &5 yet unansvered queztions
. -

study. It is hoped thet the de1ibu,ablonq

of tnlo, m1q~r will contril
pli c"tlojs of mnnropmlqcb tcoﬂvolnﬁy

ey

to improve the well being of at le ast & £
third world people living in extreme poverty.
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