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Without community participation, the installation
of piped debvery systems would rarcly be possibie
i the rural areas of developing countries.

Such involvement can also be a springboard for
commumity education programs.
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Sate water supplies and adequate sanitation facilities for
tr: world population by 1990—the aims of the
international Drinking Water and Sanitation Decade
(1981-1990)—are impossibly high goals. The World Health
Organization estimates that only 22 percent of the 70
perce: ! rural population in developing countries have
“reasonably safe" drinking water and that 15 percent have
sanitary human waste disposal facilities. Even if the funds
and adequate institutional capacity were available,
objectives for the decade stiil could not be met. The
greatest constraint is the lack of compelent manpower:
professional, technical, and semiskilled.

In Africa, the ratio of rural to urban population is at
least a:1. and the problems reselting from scattered
settlements are immense. Communities are located
within casy access 1o waler, and villaves often have
several sources. During the wet season, wells and
streams near the villages are full, and water is easily
acquired. After the vains cease, these supplies dryv up,
and women and children collect water from more
distant sources. In some egions of Mozambigue and
Ethiopia, water must be carried 10 km or more. The
waler supply is barely adequate for drinking, and
sanitation-as known in developed countries—is nonoex-
istent. Thus, the primary objective or national water
supply programs is to make waler more aceessible and
to reduce the hardships of evervday life.

Because water is requisite to improving hyaiene and
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health, water supply is a politicially important issue. In
some countries, the funds allocated for water supplies
exceed the entire amount alloted to health ministry
budgels. Rural water supply programs are afforded a
hl}.;h priority in countries such as Ethiopia, Tanzania,
and Mozambique, and international financial assis-
tance for such progiams has increased dramatically
over the past decade. But adequate financing and
high-priority ratings are not enough, The mshlutmnal
capacity required for effective programs is closely
linked to manpower, the lack of which severely Hmits
the capacity to make use of funds,

I is common to find at least 30 percent of the
installutions in developing countries Iving idle in disre-
pair soon after construction. The technologies may be
appropriate and lowv in cost, but the manpower needed
for maintenance and operation is usually allocated to
ambitious construction projects clsewhere.

The paucity of manpower is obvious at professional,
technical, and semiskitled levels. International aid
offers technical assistance in the form of advisers or
cooperants, but because too few local people qualify as
cffective counterparts, these advisers quickly become
part of the bureancracy. First hroucht in as an interim
stop-gap measure, the expatriate too often becomes a
permanent fixture. The system becomes self-perpetuat-
ing as expatriate contracts are renewed. This form of
aid is welcomed by donors who want to keep funds
“in-house™ and highly visible and by the expatriate
who finds it increasingly difficull to find comparable
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cmplovmentathome. Butimported expertise can become
Anexcuse not tosolve the fundimental problem.,

Water and sanitation developments in east Afiica

Dhurine the 19505 and 19605, cast Africa relied heavily
oninported technology, which was usually more pel -
Vant to the urhan centers. Although sone 70 percent of
the international assistance capital in the water supply
sector bsostill allocated to urban areas, this situation is
tapidly changing. Recounition is now being aiven to the
Feal source of national income and the real needs of the
Biajority of the popul ttion, not located in the cities.

Technology. Urhan waler lechnologies are not appli-
cable 1o rral areas. lJ(?\’«‘lnping.: countrics need noew
and adapted technologies more suited o the low
eome fevels and harsh conditions in rural areas,
Several pesearch projects aimed at testing water supply
and waste disposal technologies have been established
i the field. In particular, these relate to the develop-
meat of robust hand pumps, such as the Kangaroo
Pump under test in Tanzania, as well as simpler hand
Punmps that can be maintained by villagers. The sitpler
bumps are being ficld tested in Malawi and Ethiopia. In
Ethiopia, Botawana, and Kenva, research is uader way
o the potential for waing locally made windmitls for
PUmping water. In benva, rescarch into defluoridation
tirouah Tow-cost techuolooy s proviessive, along with
’tiwhu.»:.rm}: ol wates teatment by slow sand lration,
Fhie wocind aspects ad Tocal manacement of tabewells
are hefno fnvectioonted o Sadan,
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Sewerage. Scveral outhreaks of cholera and che oar
lenting migration of rural people into urban centers
have given rise to o scarch for socially acceptable,
low-cost alternatives to sewerace, Field trials of on-sile
human waste disposal technologies are under way in
Ghana, Tanzania, Mozambique, and Botswana. Zar-
bia's national housing authority has recently completed
an evaluation of the aqua-privy svstems buill some 20
vears ago in Lusaka,

These applied research projects are often undertaken
by government agencies, which are also responsible for
imrlementing the findings, It appears, however, that
the research results are not being widely disseminated.
Sometimes dissemination is confined to limited local
distribution of thick reports, which are subseguentiy
shelved. Although this practice may be commonplace
in developed countrivs, it must not ocenr in countries
m owhich competent professional manpower and finan-
cial resources are scarce and in high demand, A major
constraint to the divect application of research results is
the shortace of lechnicians and shilled Taborers with
training i the newer, more relevant technologies,

The IDRC-CIDA manpower development program

Farlv oo 1org the International Development Re
sedarch Conter (IDRC) aond the Canadian International
Development Ameney (GIDAY undertook o feanibility
studyoon how appropriate technolooe dissemination
and manpower development meht be aceomplished
Hroreeh o cooperative etbort T Loie i important
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A primary benelit of piped delivery systems is the availability of water
for personal hygiene and sanitation practices.

gains could be made on the manpower deficit by
introducing the technologies into curriculums and by
upgrading training resources at all levels,

Because several rural water and sanitation projects
in east and southern Africa were being supported by
CINDA and IDRC, that region was selected for prelimi-
nary visits by IDRC stafl and consultants who tested
the idea with local agencies and institutions. It became
apparent that those responsible for technology dissem-
ination and  manpower development  in Ethiapia,
Kenya, Fanzania, Malawi, and Botswan agreed on
several critical points. .

® The lack of manpower was o primary constraint.

o Informaticn about relevant technologies heing
developed within the region were not being dissemi-
nated.

° The lack of manpower al the professional lewal
fostered continued relinnce on imported expertise in
the form of consultants, advisers, or cooperants, Most
undergraduate and postaraduate environmental engi-
neering programs have been modelod along the lines of
western universities and are not applicable to the needs
ol developing countries,

® Polvtechnic schools are lavacly responsible for
training technicians, but their curriculums are insuffi-
ciently focused. As o resull, additional specialized
techuician iraining provrams must be eslablished with-
in the aninistrics respansible for walter supplyv and
sanitation,

o Inadequate field capacity and the Leck of trained
manpower at the vitiaar level have credtea a need for
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Figure 1. Flow chart of the manpower development progriun

TABLE 1
Coardinator.: of water and sanitation workshops

Country

Coordinators

the principal training officer of the Ethiopian Water Resources Agency
and the manager of the Urhan Water and Sewerage Agency

the dicector of manpower development for the Ministey of Minerals, En-
ergy, and Water (MAJl) and the principal trinning officer of the Minis-
try of Lands, Housing, and Urban Develapment (ARDI)

the chief of the groundwater division of the Department of Lands Vaiua-
tion and Water and the chinf health inspector of the Ministry of
Health

the director of the Department of Water Aflaies and the public health
officer of the Ministry of Local Government and Lands

Ethiopia

Tanzaniy

Malawi

Botswana

NG

costly, centralized water supply maintenance pro-
grams, with littie or no development of latrine facilitics
or education in sanitation in the rural areas,

® However interconnected and interdependent wa-
ter and sunitation activities are, they remain separate
responsibilities of diverse agencies, even within indi-
vidual countries.

@ Enormous benefit could be gained from sharing the
experience and expertise that exist in the region.

It was decided that the IDRC-CIDA manpower
development program would comprise two workshops.
The first, on water supplies, was held by the National
Research Council in Malawi in collaboration with the
Department of Lands Valuation and Water, Malawi's
initiative was welcomed in light of its interest and
commitment to the activity. I1s piped-water plan in the
Mulinge arca is an excellent example of water delivery
accomplished through community participatinn. _

The Ministry of Local Government and Lands of
Botswana held the sanitation workshop. This agency is
responsible for Botswana's urban sanitalion progran.
which is under considerable stress from a continued
mflux of rural migrants into Botswana's cities (seven
percent annual growth rates are not uncommon). A
research project supported by IDRC is enabling the
ministry to investigate low-cost alternative technolo-
gies for sanitation. Initially, owing to financial limita-
ons and the desirability of keeping the workshops
small in size, participants were to include only delega-
tions from Ethiopia, Tanzanio, Malawi, and Bolswint.
However, becanse Kenva and Mozambigue responded
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TABLE 2 N\
Training institutions related to environmental engineering

and sanitation

Country fustitution Program
Ethiopia University of Adidic Ababa BSCE
Gondar College health inspectors
Keo ra Uiveraity of Sarobr Departient MSEE, BSCE, dipluma in envicon.
of Engineerning mental envinernng
Tans snia Unaversrw of Das 5 Salaam BECE enviroumental engineering
courses
Muhumbil Medical Center health wspectoes
Muistey of Health Traonng Center primnary health worker trnning
Malawa “rawversity of Malawt Polytechnin, health inapectors
Zamba Colleee health assoetants

TABLF 3
Training institntions related 1o water supply engineering

Countov [ustitution Proyvesm
Ethwpe Uniseraty of Addis Alabe, Depart. BE, undecacaduate enviconmental
meat of Civd B cerng courses
Ethiopan Water Resourees Asency techacrindogploma for engineeringe
MTocated u the Hiuveraty of Ad ardes. mechanics
i, Ababua)
berya Uity of Nateoba, Deportane ot MSEE, HSCE diploma in environ.
of Coad Linneeting tiental endineening
Tatcana Haveesaty of Dar ey Safaan HEGE wath courses in covironmen-
tal eng.neening
Minecey of Mines Enecgy and Wae water techmweans
tes (MAY Water Resutees Instr
fite
MATT Wates Resourees fnstitute mechanics, GaM training
Trades Traving Institute crafts, smills
Malawi Utiveraty of Malawa Polytechne arneral techmicuans
Mires oy of Waorks and Supplies fold assistants
Dep utmem of Lands Valuation axd field assistants, water technicians
Wat g
Botswana [ Botswaae Polytechaic general techmicians
Depastiaent of Water Affaics in-ficld technicians

——— /

with strong interest, the workshops were enlarged to
include some  participants  from  Kenya, Zambia,
Mozambique, Svaziland, and Lesotho.

The workshops were designed primarily according to
the directives of the participating courtries. Fxpertise
was drawn from within the region rather than from
Europe or the tnited States. Each country appointed
workshop  coordinators who were responsible  for
organizing that country's delegations, for preparing
papers to be given at the workshops, and for adminis-
trative tasks. Coordinators met to finalize the work-
shops' format, agenda, and content, and to sclect dele-
gates and persons to present papers. The coordinators
are listed in Table 1.

Institutional responsibility and training curriculums

Patterns of institutional responsibility for both water
supply and sanitation vary widely from country to
country. Urban and rural water supplies are normally
within the jurisdiction of centralized water supply
departments of ministries, such as the Isthiopian Water
Resources Agency (EWRA), the Tanzanian Water Min-
istry (MAJI), the Malawian Department of Lands Valu-
ation and Water, and Bolswana's Department of Water
Affairs,

Inthe area of sanitation, the pattern is more complex,
and in some cases jurisdictions overlap, Problems arise
from conflicting definitions of what is rural and what is
urban, Frequentiy, jurisdictional boundaries are de-
fined according to the technologies used. For example,
the choice hetween sewerace or low-cost toilets s
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Water hauling is a major responsibility nf women and previni. lhem
from contrivuting more to the economic weltare of itie tamiy

closely linked to the user's financial capacity. A munic.
ipality may be responsible for sewerage but not sanita
tion. In Ethiopia, hoth urban sewerage and y crurban
sanitation are the responsibility of the Urban Wates
and Sewerage Authority of the EVWRA, although re-
sponsibility for Addis Abaha itself is held by the Addis
Ababa Water and Sewerage Aathority. Rural sanita
tion, including health education, is under the Environ-
mental Health Division of the Ministry of Health, The
Tanzanian Ministry of Lands, Housing, and Urban
Development (ARDHI) acts largely in a planning, poli-
cy-making, and advisory role to urban councils. In both
Tanzania and Malawi, the Ministries of Fealth are
responsibice foe rural sanitation, as well as education on
sanilation. Malawian urban sewerage is the respousi-
bility of urban sewerage authorities, who are under the
general purview of the newly formed Department of
Lands Valuation and Water.

Polytechnics and health ministry courses. ['lits mixture
of jurisdictions  concerning  water and  sanitation
confuses the issue for training programs. At the profes-
sional level. sanitary engincers are prepared through
postaraduate engineering courses, which follow under-
graduate studies in civil engineering. Since sanitary
engineering  curriculums are often theorv-oriented,
witter ministries have been forced to establish in-house
training programs to provide practical information to
recent graduates, Technicians are prepared by poly-
technics in subjects that are not specilic (o water
supplics. Here, too, water ministries have found it
necessary toosel up specialized training courses for
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Water collection, although a

water lechnicians, Health inspectors are trained as
technicians in sanitation through specialized courses
within the Ministry of Health or through the University
of Polytechnicunder the guidance of the health minisiry.
Atless skilied levels are the assistant health inspectors,
whoare also trained through specialized health ministry
courses. There are rew examples of water technicians or
less sKilled technicians who are initially responsible for
assisting supervision of constructi,, and Tater are
responsible for maintaining rural water installations,
One such conrse, which was successtully developed in
Malawi, is a three-woek on-the-job training program for
trainces selected from the ared in which water delivery
systems are being installed,

Training courses have aenerally sprane up individu-
ally, corresponding to divisions in institutional respog,.
sibilities, with cach responding to its own confined
market., For sanitation-orientod personnel, this has led
to dead-end carcers and frastration, Water supply and
sanitation are interdependent. The fact that responsi-
bility for their implementation is held by separale
ministries does not obviate the need for training currie-
ulums to include training in both water and sanitation,
Lack of knowledae in Both areas resulls inerrors in the
field. In the simplest form. this lack of coordination can
result in the water supply authority installing shallow
wells topographically helow Titrines that have been
located under advice of the health ministry, Water
supplivs are frequentv installed without relatod educa-
Hon on how waler can be sed 1o improve health,
Without improvemoent i hveiene, waler can hardly be
expected to hiave any impact on health

The existing training coupses eowater and sanitation
east and sonthern Africa present oppartunitios for

SEn MABAGENME T AT O fiiagn Har i

social activity, is a time consuming chore that hinders healthy sanitation practices.

upgrading and expansion to mecl the rising demand for
manpower. Some of the most relevant programs are
listed according to sector and level in Tables 2 and .

On-the-job training. There are two other important
forms of training. The first is on-the-job training. This,
when coupled with appropriate personnel policies, can
be a powerful tool for manpower development. Formal
course training can provide only a foundation for later
personnel development. In many countries on-the-job
training is not recognized, resulting in frustration and
eventual manpower drain from the seclor, Although
leaders of the IDRC-CIDA training program recognized
the potential of this form of training, it was decided al
the outsel that it would not be the focus ol this
program. Formal covrse training as il currently exists in
cast Africa offers the best foundation on which mun-
power development can be basoed at the present time.

User education. Training in water supply and sanita-
ton must include user education. Education on the
proper use of water and water facililies, as well as
sinitation education concerning proper waste disposal
and personal and household hvaicne, are essentinl if
investments in this sector are to result in sionificant
health benefits, There are three forms of health educa-
tion, which though ditfuse, offer broad coverage of the
population,

Health education, which in this context is hetter
termed sanitation education, is the responsibility of
village-level Ninistey of Hoalth personnel.

The village-Tevel cadre are widelvy known as the
primary health care workers, op barceloot doctors,
whose emphasis is on prevention: but also includes
curative care. “There are, however, major variations
dimonscountrics. Sanitation edmcation ioolter, miven b
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the primary health care worker in collaboration with
the village health committee, and village-level health
care is in its embryonic stage in most African countries.
In Tanzania, the village health worker is most often a
semitrained, sometimes illiterate leader working with
the village health committee. In Malawi, cholera assis-
tants trained during the 1973 cholera epidemic function
as the sanitation educators. Both countries are planning
major efforts in short-term courses for primary health
care workers,

The second form of sanitation education falls under
the Ministry of Fducation's adult education activities
throughwhich  mass  campaigns,  correspondence
courses, and health education extension services are
conducted.

The thivd form s health education courses in primary
and secondary schools. Health education in the pri-
mary schools offers the broadest, most consistent cov-
erage of the voungest age group. It has tremendous
potential for effecting permanent improveme.ts in
walter-use practices anc hyveiene habits in the home,
which ave difficult to achieve through adult education.
Al thres forms of education programs were covered al
the IDRC-CIDA sanitation workshop, where consider-
ation was aiven to how the education programs can be
used in conjunction with the sanitation programs plan-
ned for the decade,

IDRC~CIDA waler and sanilation workshops

The basic objective of these workshops was to enable
those responsible for training to design upgraded cur-
riculums for expanded training activities incorporating
the newer, field-tested water and sanitation technolo-
gies. Both workshops were divided nto four seo-
tions—technology, software, training programs, and
working sessions.

Aleach workshop two days were devoted 1o presen-
tations and discussions on technology ander develop-
mentin the region. This portion of the workshops also
provided enough information to enahle participants to
discern which technologies are relevant to the various
curricuhims under later discussion. At the water work-
shops, these focused on shallow-well hand pumps,
wWindpewer pumping, gravity water schemes, and Jow-
Costwater treatment. The workshops included demon-
strations and field trips near Zomba and the Mulange
mountain area.

Presentations on sanitation technolouy based on
prototype field-testing programs were made by persons
from the region. The technologies covered included
tonventional and improved versions of the pit latrine,
the compaost toilet, and the aqui-privy. Field visits were
made to nearhy Lobatse sites and services areas,

The software scctions comprised presentations on
mstitutional responsibilitics, manpower plinning, so-
cial aspects (including user acceptance), operation and
Maintenance, user education, orsanizational aspeots,
Costs, and financing. The latter sessions of the work-
shops were devoted 1o training, the first part of which
Covered oxamples of training courses at all levels in
both water and sanitation within the revion. These
presentations were made hy participants who are ther -
selves vesponsible for the training conean, The linal
twodays ol the workshop were spenton improving ind

JUNE sy

expanding existing training courses and establishing
new lraining activitics. Specific training courses and
cducation programs were identified and detailed for
eventual adaptation into proposals for funding as part
of existing or future capital-assistauce projects.

The training procrams formulated during the work-
ing sessions reflect the specific interests and CXPeri-
ences of the participants. in response to the recognized
manpower deficit, several countries are already defin-
ing traiming needs and determining how courses may be
established—particularly at the technician level, The
problem has been the Tack of relevant curriculums. This
is particularly true in cases where the technologies
applied in the larger towns during the past decade are
to be exchanged for technologies more appropriate to
rural arcas. The workshops are looked upon as timely
sources of information for new and adapted technolo-
gies and curricvlum development. Information gleaned
from these workshops can be used as the basis for
upgraded training programs in the near future,

Three newly instituted training programs will profit
from the workshop. The Tanzanian Ministry of Lands,
Housing, and Urban Development has identified the
need fora new cadre of semiprofessionals who would
be trained both in engineering and environmental
health and who would rank at the top of the technician
sciale somewhere hetween the enginecr and the health
inspector. This semiprofessional would have a high
school education with a college-preparatory  back-
ground in biology, mathematics, and physics befor:
undertaking two to three years of training, In Malaw.
the Ministry of Heal'h is developing qualifications so.
the village health care worker o meet in order to he
responsible for development of latvine facilities and
sanitation education in the village.

The Department of Lands Valuation and Walter i
Malawi and the Departinent of \Water Affairs in Bot
swani are both planning to establish water technician
training programs to meet demands over the coming
decade.

Follow-up activity after the workshops included
finalizing  curriculums and  plans for the  specific
courses outlined at the workshop, In addition, » broad-
er look at the manpower situation in this sector could
be achieved at the national level through meetings,
with the workshops acting as prototvpes, In this Wiy,
larger number of responsible persons sould contribute
tomore focused national requirements.

Conclusion

[Uis anticipated that funding for water and sanitation
facilities in developing countries will come from hoth
national sources and international aid. 1t is hecoming
increasingly apparent that the large investments from
international loan organizations will be in jeopardy if
the manpower situation is not alleviated. It is lkely thal
assistance for long-term, in-country training programs
will hecome standard components of Targe capital-
assistance projects in the future,

Fichael G MeGarry s associte director of the health sciences
civision of the International Development Research Center in Otta-
wa, Canada, OM HIG 3O amd Enc J 0 Schulior is an associite
professer an the avil enaimeenng department at the University of
Ottawa, Othaes g, Ganada
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