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4.1 Environmental hygiene and human 
health 
Christine van Wijk-Sijbesma, Foppe 8. de Waile 

1 Introduction 

What people do with their lives and those of their children affects their health far more 
than anything that governments do. But what they can do is determined to a great extent by 
external factors: knowledge, income, the position of women. Governments can create the 
conditions for better health through their development policies and strategies (figure 4.1-1). 
The drinking water supply and sanitation sector is one of the sectors which calls for enhanc-
ing people ' s own capacities to improve their conditions and practices, rather than pro-
viding free and in the longer term unsustainable services from external resources. Better 
public health in the South is closely associated with more adequate water supply and better 
sanitary facilities for the disposal, treatment and where possible recycling and reuse of 
human and animal excreta, wastewater, stormwater and solid waste. Diseases linked with 
poor household environments and hygiene behaviour are responsible for nearly 30% of the 
total burden of disease in developing countries. Within this group, lack of proper water sup-
ply, sanitation and hygiene account for 75% of all life years lost (figure 4.1-2). Diseases re-
lated to water, sanitation and hygiene are often spread by more than one transmission route 
(table 4.1-1). Actions therefore have to be multi-pronged and focus on what are locally the 
greatest risks. 

The deterioration of water resources is a second, more indirect threat to public health. 
Fresh water resources are declining and competition between sectors for water is increas-
ing. In 1989,6out of 35 developing countries had a lack of fresh water, 3 an absolute water 
scarcity and 5 a water barrier. By the year 2000, and assuming a stable population, these 
figures are expected to have increased to 10, 7 and 11 respectively (Cessti, 1989). By the 
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Figure 4.1 -/. Factors involved in health improvement (WorldBank, 1993). 
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Figure 4.1 -2. Estimated burden of disease in poor household environments. 

end of the 1990s, many countries will have only about half as much easily accessible water 
as they had in 1975. 

Not only water quantity is a growing issue, but also water quality. The quality of 
groundwater sources is threatened where excessive withdrawals allow for the intrusion of 
water of a lower chemical quality, e.g. with a high fluoride content or high salinity, 
Wastewater discharge into surface waters is set to double between 1980 and 2000, while 
two million tonnes of human excreta are discharged every day, causing bacterial pollution 
of water sources. Surface water is also increasingly polluted by chemicals (e.g. fertilizers), 
pesticides and industrial waste. 

2 Environmental health 

Human health and well-being are affected by the conditions of the natural and man-made 
environment. In developing countries more than 4 million children die each year from di-
arrhoeal diseases, 2 million people die from malaria each year, 2.5 billion people suffer 
from illnesses linked to contaminated water and iack of sanitation, 2,5 billion people are at 
serious risk of contacting respiratory disease and cancer from indoor air pollution, 3 billion 
people are debilitated and malnourished by intestinal parasites, while 200 thousand die 
each year from acute pesticide and chemical exposures (Tolbaet al., 1992). Malnutrition 
and low economic status greatly exacerbates contraction of these diseases due to lowered 
immune systems and poor and crowded living conditions. Impaired health reduces eco-
nomic earnings and ability to maintain sanitary conditions, thereby creating a downward 
spiral. 

Environmental health in developing countries is primarily threatened by infectious dis-
eases. The four types are related to the exposure route: 
- water-related infections (water-borne, water-washed, water-based, water-related insect 

vectors); 
- excreta related infections (faecal-oral, soil transmitted, food transmitted, insect vec-

tors); 
- refuse-related infections (insects, rodents); 
- housing-related (airborne infections, domestic animals). 



Table 4.1 -I, Transmission patterns and pre ventive measu res for water and sanitation - related diseases (Boot and Cairncross, 1993) 

infection transmission pattern 

major preventive measures 

domestic water wastewater 

safe human hygiene hygiene disposal 

excreta personal land animal) food water and 

disposal hygiene management) hygiene consumption drainage 

various types of diarrhoeas, from human faeces to mouth (faecal -oral) via multiple routes of faecal ly contaminated 

dysenteries, typhoid and water, fingers and hands, food, soil and surfaces; animal faeces (e.g. from pigs and 

parathyphoid chickens) may also contain dianhoeal disease organisms 

roundworm (ascariasis), from faeces to mouth: worm eggs in human faeces have to reach soil to develop into an 

whipworm (trichuriasis) infective stage before being ingested through raw food, dirty hands and playing with 

things that have been in contact with infected soil; soil on feet and shoes can transport 

eggs long distances; animals eating human faeces pass on the eggs in their own faeces 

hookworm from faeces to skin (especially feet): worm eggs in the faeces have to reach moist soil, 

where they hatch into larvae which enter the skin of people s feet 

beef and port tapeworms from faeces to amnuk to humans; worm eggs in human faeces are ingested by a cow 

or pig where they develop into infective cysts in the animal's muscles; transmission 

OCCUR when an person eats raw of insufficiently cooked meat 

schistosomiasis (bilhafzia) from faeces or unne to skin; worm eggs in human faeccs or urine have to reach water 

where they hatch and ener snails; in the snails they develop and are passed on a free 

swimming ' co tanae ' which penetrate the skin when people come into contact with 

infested waters; in the Asian version of the infection, animal faeces also contain eggs 

(Table 4.1-1 continued) 

infection 

Guinea worm 

transmission pattern 

from skin to mouth: the worm discharges larvae from a wound in a person's leg while 

in water, these larvae are swallowed by tiny water fleas' (cyclops), and people are 

infected when they drink this contaminated water 

major preventive measures 

domestic water wastewater 

safe human hygiene hygiene disposal 

excreta personal {and animal) food water and 

disposal hygiene management) hygiene consumption drainage 

scabies, ringworm, yaws from skin to skin: both through direct skin contact and through sharing of clothes, 

bedclothes and towels 

trachoma, conjunctivitis from eyes to eyes: both direct contact with the discharge from an infected eye and 

through contact with ankles soiled by a discharge, such as towels, bedding, clothing, 

wash basins, washing water flies may also act as transmission agents 

louse-bome typhus, from person to person: through bites of body lice which travel from person to person 

louse-bome relapsing fever through direct contact and through sharing clothes and bedclothes, particularly when 

underwear is not regularly washed 

malaria, yellow fever, dengue from person to person through the bite of an infected mosquito; the mosquito breeds 

in standing water 

Bancroftian filariasis from person to person through numerous bites by infected mosquitoes; the mosquitoes 

breed in dirty water 



I 0 6 Section II - Chapter 4.1 

Envi ronmenta l intervention can great ly reduce the progression from healthy condit ion to 
exposu re to disease to death. T h e intervention can focus on sanitation (prevention of patho-
gen acces s to envi ronment ) , hyg iene (cleanl iness) , increased water supply and improved 
water quali ty result ing in a lower exposure to pa thogens (table 4.1-2). Whi le each type of 
i n t e rven t ion r e d u c e s d i a r rhoea i n c i d e n c e f r o m 15-36%, the c o m b i n a t i o n of i m p r o v e d 
water and sanitat ion reduces d iar rhoea mortali ty by 6 5 % ( E s r e y , 1994). T h e combined e f -
fects of sanitation, hygiene and improved water result in large reduct ions of ascariasis (in-
c idence 30% and severity 6 0 % reduction), Guinea w o r m (incidence 75% reduction), schis-
t o somias i s ( inc idence 7 5 % reduc t ion) and t r a c h o m a ( inc idence 25% reduction). As the 
n u m b e r of n o n - w a t e r b o m e outbreaks is about twice as large as the wa te rbome outbreaks, 
m e a s u r e s such as sani ta t ion and h y g i e n e are about twice as e f fec t ive as improved water 
suppl ies . 

T h e deve lop ing countr ies have on the average invested U S D 13 billion per year in the 
w a t e r and sanitat ion sector ( V R O M , 1994), A n inves tment of U S D 35.3 bill ion per year is 
necessary to provide universal coverage in 2 0 0 0 at a cost of U S D 20-350 per person yet to 
be cove red . More than 4 5 % of the popula t ion of deve lop ing countr ies has yet to receive 
s a f e wate r and 58% adequate sanitation. The Wor ld Bank calculated in 1993 that the bur-
den of env i ronmenta l diseases equals 338 mil l ion D A L Y s per year (disabil i ty-adjusted life 
yea rs ) with 3 5 % contr ibuted by respiratory infect ions ( indoor air pollution), 29% by diar-
rhoea (poor sani ta t ion and hygiene/pol luted water ) and 14% by tuberculos is (crowding) . 
Feas ib le interventions can reduce this by 79 mil l ion D A L Y s per year. The current per cap-
ita heal th expendi tures in developing countr ies are U S D 41 per year and total U S D 170 bil-
lion per year. More investments in wate r and sanitat ion can reduce future health expendi -
tures considerably . 

Table 4.1-2. Health effect of sanitation, hygiene and water supply measures (Esrey, 
1994). 

sanitation (prevention of pathogen access to environment/ excreta disposal} 
- 36% diarrhoea incidence reduction from improved sanitation 
- 30% diarrhoea prevalence reduction in children (3-36 months) with flush toilets 
- 15% diarrhoea prevalence reduction in children (3-36 months) with pit latrines 
- 40% reduction ofstunted growth children with flush toilets 
- 26% reduction of stunted growth children with pit latrines 
- sanitation caused 7 fold larger reduction in child mortality as compared to water improvement 

among illiterate mothers 

hygiene (environmental cleanliness: washing of hands, food, counters, floors etc. I 
- 33% diarrhoea incidence reduction from improved hygiene 

water quantity {for human usage and consumption) 
- 20% diarrhoea incidence reduction from improved water quantity 
- diarrhoea prevalence (24 hours) reduced by 50% when roundtrip time for water collection was 

reduced from +60 to 0-5 minutes 
- 5% reduction of stunted growth children with watersupply at premise 

water quality (for human usage and consumption) 
- 15% diarrhoea incidence reduction from improved water quality 
- Guinea worm reduction 
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3 The drinking water and sanitation sector today 

Implementat ion of the International Drinking Water Supply and Sanitat ion Decade (1981 -
1990) fo l lowed af ter a Ministerial Conference in Mar del Plata in 1977. T h e goal was to im-
prove health by giving everyone access to sufficient and safe dr inking water and better san-
itation. The results showed improvement in service coverage, but targets were not met (fig-
ure 4.1-3) . By 1990, a n addit ional 1350 mill ion people had received improved water ser-
vices and 7 5 0 mi l l ion i m p r o v e d sanitat ion. Eighty percent of these i m p r o v e m e n t s were 
f inanced by the sou thern count r ies themselves . H o w e v e r , in this per iod the popula t ions 
concerned increased with an additional 7 0 0 million people, an average growth of 2.1 % per 
year. T h e net gain in this per iod has thus been only 6 5 0 (1350-700) mil l ion people which 
rece ived i m p r o v e d w a t e r supp ly and 5 0 (750-700) mi l l ion p e o p l e w h i c h ob ta ined i m -
proved sanitation. 

A l though quan t i t a t ive a c h i e v e m e n t s canno t be d i s rega rded , the ma in bene f i t of the 
Decade has been qualitative, A better insight was achieved in the de te rminan ts of e f fec t ive 
wa te r supp ly and sanitation p rog rammes and an international consensus emerged on over -
all po l ic ies and s t ra tegies . T h e s e have been d o c u m e n t e d in a s e c o n d Minis te r ia l 
C o n f e r e n c e on d r ink ing water supply and sanitat ion, which took p lace in N o o r d w i j k in 
March 1994. T h e aim of this con fe rence was to operationalize Chapter 18, the chapter on 
drinking water and sanitation adopted in 1992 by the U N C E D C o n f e r e n c e on Envi ronment 
and Deve lopment in R io de Janeiro. 

In the policies for dr inking water supply and sanitation adopted in Noordwi jk , govern-
ment roles have sh i f t ed to provid ing the regulatory and suppor t f r a m e w o r k rather than 
doing all implementa t ion directly. Communi t ies and the private sector get greater roles and 
better opportunit ies . T h e right to basic water and sanitation provisions is coupled to the ob-
ligation to use wate r e f f ic ien t ly and d ispose of wastes soundly, t o protect fu tu re genera-
tions. P rogrammes will be implemented through a partnership approach which involves all 
s takeholders . T h e use of low-cost technologies , which accounted fo r only 2 0 % of all in-

Figure4.1-3. Size of population in developing countries and number of people served 
with water and sanitation by year and area (UN, 1990). 



vestments be tween 1981 and 1990, can be increased. Better opera t ion , ma in tenance and 
m a n a g e m e n t t oge the r wi th u se r commun i t i e s helps to improve p e r f o r m a n c e and share 

costs . At p resen t , f o r e x a m p l e , s o m e 4 0 - 5 0 % of all d r ink ing water p r o d u c e d ge ts lost 
th rough leakage and was tage . Pr ic ing wate r and sanitation services real is t ical ly ensures 
that less precious wate r ge ts wasted and that dependency on pe rmanen t g o v e r n m e n t subsi-
dies, which are much t o o low t o ensure a good service for all, are phased out . 

For bet ter env i ronmen ta l hyg iene , a f fo rdab le wate r and san i ta t ion s y s t e m s n e e d not 
only be establ ished, but a l so con t inue to perform at an acceptable s tandard. Yet ult imately 
it is the change in the w e of t hese services , which determines w h e t h e r wate r supply and 
sanitat ion p r o g r a m m e s have an impac t on public health. A rev iew of 144 hea l th impact 
studies show that with properly func t ion ing and used water supply and sanitat ion systems, 
substantial reductions in morbidi ty and mortality can be achieved ( table 4.1-3). F e w water 
supply and sani ta t ion p r o g r a m m e s , however , have introduced hygienic wate r use and the 
measurable improvemen t o f other risky hygiene practices as the u l t imate a ims of their pro-
grammes . 

Address ing p rob lems in the area of water resources is in the early s tages . T o protect the 
water resources' wa te r qual i ty , part of the solution rests with the wate r sector itself, as the 
use of proper excreta d isposal and waste water treatment me thods wou ld stop bacteriolog-
ical contaminat ion of t hese resources . In compar ison with dr inking water supply , sanita-
tion, however , has so fa r a lways c o m e a low second in the sector , as i l lustrated in f igure 
4.1-3. T h e neglect of sani ta t ion has many reasons (Kolsky, 1994). T h e r e is also much less 
consensus as c o m p a r e d to wate r projects about the factors which make sani ta t ion projects 
effect ive . Reduc ing the g a p be tween water and sanitation has last year been given a devel-
o p m e n t pr ior i ty last y e a r , w h e n sec to r agenc ies met in Raba t u n d e r the aeg i s of the 
Col laborat ive Counci l , which is the U N ' s coordinat ing unit f o r the d r inkwate r and sanita-
tion sector. 

Regarding chemica l pol lut ion and decl ine of water availability, the d r inkwate r sector is 
a v ic t im of d e v e l o p m e n t s in o ther sectors , such as irrigated agricul ture , min ing , forestry 
and industries. However , foot ing the bill of the decline in water resources falls mainly on 
the dr inking water sector i tself and not on those causing the wate r source problems. Just 
because wate r supply fo r d r i n k i n g and bas ic hyg iene has such a h i g h pol i t ica l priori ty, 
f unds are qu i t e eas i ly m a d e a v a i l a b l e to dril l deepe r or g o to a f a r t h e r and be t te r wate r 

label 4.1-3. Achievable reduction in mortality from improved water supply and sanita-
tion {Esreyetal, 1990) 

all studies better studies 
no. median range no. median range 

m w i%) (%> 
diarrhoeal diseases 
- morbidity 49 
- mortality 3 
ascariasis 11 
Guinea worm 7 
hookworm 9 
schistosomiasis 4 
trachoma 13 

overall impact on 
child mortality 9 

22 0-100 19 26 0-68 
65 43-79 _ 
28 0-83 4 29 15-83 
76 37-98 2 78 75-81 

4 0-100 -
73 59-87 3 77 59-87 
50 0-91 7 27 0-79 

60 0-82 6 55 20-82 

source , when nearby resources are no longer adequate , especial ly for urban popula t ions . 
Pol i t ic ians seem to be less concerned that as a resuit f ewer funds are left for capital invest-
men t s to serve unserved others and that recurrent costs are magni f ied . 

4 Shifts in intervention strategies 

T o serve ail those unserved with water supply and sanitat ion in 15 years, a g lobal annual 
inves tment of U S D 31 billion is needed, 2 .3 t imes the average rate of spending dur ing the 
W a t e r Decade . It is very unlikely that such funds wil l b e c o m e available, as mos t of sector 
f inancing is done by the developing countr ies themselves . Off ic ia l development assis tance 
to the health sector, which includes water supply and sanitation, declined f rom 7 % be tween 
1981 and 1985 to 6% in 1986-1990, o r about one dollar pe r person in developing countr ies 

T h e water sector thus has to become m o r e eff ic ient and effect ive in using the avai lable 
resources. T h e above cost est imates are based on a r a t i o of 50 :25:25% use of high, interme-
diate, and low-cost technology. Important e f f ic iency measures are: 

- less direct implementat ion by Governmen t agencies; 
- a greater involvement of the private sector; 
- more au tonomy for drinking water and sanitation utilities; 
- m o r e communi ty se l f -management of small wate r supply sys tems and sani ta t ion pro-

g r a m m e s ; 
- us ing tow-cost technologies and communi ty managemen t in urban ne ighbourhoods 

outs ide the city centres ( V R O M , 1994). 
A i m i n g for use and shifting to management by municipal i t ies and user organizat ions have 
great implicat ions for the planning and implementa t ion of water supply and sanitat ion pro-
g r a m m e s . N e w services widen the users range of opt ions and will only be used w h e n in the 
eyes o f the users (and not: of the p r o g r a m m e s taf f ) the benef i ts of new over old are greater 
than the socio-economic costs. Of t en the reasons fo r non-acceptance are so logical from the 
users point of view, that p romot ion of the use o f the new facil i t ies has n o impact . M a n y 
rural women , for example , will rather use nearby unprotected water sources and spend the 
remaining time on planting, weeding and harvest ing, than use extra t ime to walk and wait 
at new waterpoints . Less t ime in the fields will certainly mean less food, whi le the use of 
an unprotected water source will only in some cases mean illness. 

W a t e r and sanitation managemen t by local counc i l s is not a new p h e n o m e n o n every-
where In general , however , most earlier a t tempts have fai led fo r three reasons. First , the 
counc i l s h a v e many other tasks bes ides water , sani ta t ion and hygiene . Second , ne i ther 
they, nor the users, have been involved in local p lanning and decision-making. Rather , the 
new systems were imposed on them, without taking into account variations in local technical , 
managerial and financial capacities and the availability of tools and spares. Third, capaci ty 
bui lding programmes for maintenance, managemen t and f inancing have not been included. 

T h e newly emerging approach of participatory heal th engineer ing changes this drast i-
cal ly. Part icipatory p rogrammes d o not rely on educa t ion and communica t ion to c h a n g e 
users , but adapt technologies and management sys tems to local needs, demands and capa-
bilities. T h e p rogramme aims are measurably accepted, resulting in improved water sup-
ply and sanitat ion systems and hygiene practioes. I n fo rmed decision making, user organ-
izat ion a n d training are key e l emen t s the reby . Co-ope ra t ion with other (social , hea l th ) 
agencies plays an important role to get the required m i x of expert ise. The new projects a l so 
require a shif t f rom planning and execut ion as parallel technical , social and heal th activ-
it ies, to working in one integrated and mult i -discipl inary field team. 
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O p e rationalization of the organizat ional implications of this integrated approach is not 
yet widespread. Task descr ipt ions , f ield procedures and skills deve lopment are rarely ad-
jus ted fo r a team approach . P r o g r a m m e staff is still judged by their physical output of pre-
de f ined and s tandardized c o m p o n e n t s , and not by the degree to which they h a v e succeed-
ed in capacitat ing local communi ty g roups to maintain, manage and f inance locally a f ford-
able and acceptable solut ions to locally felt problems. 

5 F urtber developments 

Looking at current deve lopmen t s in the sector, a number of genera] direct ions emerge . For 
better sustainabil i ty and use of the facilities, a shift is emerg ing towards the use of a great-
er mix of technologies and service levels in one geographic area. Th i s approach recogniz-
es that one area o f t en has c o m m u n i t i e s with d i f ferences in deve lopmen t level, water and 
sanitat ion d e m a n d and p a y m e n t and management capabilities. Hence , for each type a dif-
ferent technology and /or service level may be the most sustainable and adequate and each 
type requires a d i f fe ren t degree of at tention to hygiene behaviour change . 

Th i s var ia t ion is represen ted graphical ly in f igure 4 .1-4. Located in the upper right ex-
t reme are commun i t i e s with a relatively high development level, a high water demand and 
good f inancia l and manager ia l capabil i t ies . Here a relatively high technology and service 
level may be both required and sustainable. Promotion of hygiene changes will focus main-
ly on sanitat ion (safe d isposal of was te water, excreta and solid waste) , as wate r at or in the 
h o u s e t h r o u g h o u t mos t o f the d a y s usual ly m e a n s higher wate r use fo r hyg iene and less 
need to s tore water , which then can be recontaminated. At the bot tom left ex t reme are c o m -
muni t i e s with a l imited d e m a n d and capabil i t ies . Low-cos t sys tems , including upgraded 
tradit ional water sources , cons t ruc t ion of protected wells and p iped gravi ty sys tems with 
c o m m u n i t y s tandposts may be the m o r e sustainable and adequate opt ions . Having to carry 
and store wate r l imits the heal th benef i ts . In that case less wate r is collected for hygiene and 
rec on l a m i n a t i o n of w a t e r in the h o m e is c o m m o n . Faci l i ta t ion of m o r e wate r use , e.g. 
through ne ighbourhood built and managed laundry facilities and bathing enclosures o rp ro -

commumty demand 
high 

significant 

private 
house tap 

group-shared 
yard tap 

public point 
source 

noticeable 
protected 
traditional 
source 

iow noticeable significant high 

potential health benefits 

Figure 4.1 -4. Selection of service level in relation to community demand and health need. 
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Table 4.1-4. Participation areas for women in water and sanitation (Van Wijk. 1993). 

I Information 
Make sure, by using suitable communication channels and methods, that project information reaches 
men and women (each group may need different channels). In data collection and analysis distinguish 
between information from men and women. 

7 Gender division 
Assess with men and women what work and responsibilities they have in land and water use, care 
of traditional water sources, construction, care and upkeep of household/school latrines, family health 
and hygiene, communication with other men, women, and household finance. 

3 Meetings 
Facilitate women's participation in meetings: time and place suitable for women, women informed 
and encouraged to anend, seating and language is so ail can hear and react, speaking out by women is 
facilitated (sit together, breaks for internal discussion, choose spokeswoman, etc.). Insist that women 
can react in a mixed or separate meeting as a condition for project continuation. 

4 Planning 
Give men and women a say in and achieve acceptable solutions on: design and location of the 
facilitities, choice of local maintenance and management system, choice of committee members, 
mechanics, caretakers, health promoters, local financing system. 

5 Committees 
Determine (by law) that a minimal proportion of members is female. Enable men and women to 
choose their own representatives on trust and suitability for tasks. Encourage that women are chosen 
as treasurers (have proved to be most trustworthy). Committees should account for their proper 
management to male and female users. Higher level committees should include men as well as 
women. 

6 Hygiene education 
Involve women as planners and change agents, not as passive audiences. Involve also men. 

7 Training 
Make sure that men and women are trained for technical as well as managerial tasks. Adapt training 
provisions to the requirements of women (place, methods, literacy level). Train and reward women 
for new functions: waterpoint repair (ihey visit daily), latrine masons (they can work in homes), 
treasurers (trustworthy and home visits), monitoring (idem). 

Means 
Ensure that credit, materials and skills are available to men and women to make their own improve-
ments in. water supply, sanitation and hygiene. Where feasible and relevant, undertake or link up with 
income generation projects. 

9 Gender-sensitiveness 
Make project staff and management aware why gender is important and how a gender-sensitive 
approach isapplied. 

10 Staffing 
Employ female staff and equip them, as well as male staff, for dealing with gender issues. Work in 
case of shortage of female staff with gender-sensitive male staff and female intermediaries from the 
communities. 

mot ion of water transport facilities, and of s a f e water collection and s torage and d r a w i n g 
in the h o m e become necessary. 

At the field level, the initially purely technical character and the limitation of contac ts 
t o f o r ma l c o m m u n i t y leaders m e a n t tha t ini t ia l p r o g r a m m e s involved on ly m e n . T h i s 



changed when p r o g r a m m e s recognized that those selecting and using water sources and 
managing water and waste a re women and that to ensure use, women have to be consul ted. 
It was a l so found that w o m e n are mos t motivated for sanitation improvement and mainte-
nance of water systems, because of the great inconvenience to them when p rope r facili t ies 
fail or b reak d o w n . W o m e n the re fo re increasingly c a n y out local m a i n t e n a n c e and man-
agement , and p rog rammes have f o u n d ways to overcome cultural constra ints to w o m e n ' s 
involvement (table 4.1 -4). 

T h e greater focus on w o m e n ' s roles in water and sanitation has not only been beneficial . 
It has also led to several undes i red effects , such as tensions over in f luence and funct ions , 
increased workload, a greater cai\ on w o m e n ' s f inancial contributions whi le their access to 
resources is smaller, and in s o m e cases a withdrawal f rom responsibilities by men . As a r c -
suit, w o m e n ' s involvement is being replaced by the use of gender strategies in p r o g r a m m e 
p lanning and implemen ta t ion . T h e under ly ing premises are that improved wa te r supply , 
sanitat ion and hyg iene conce rn w o m e n and men and that both will only support the pro-
g r a m m e s if they benef i t f r o m them. H e n c e an equi table d iv is ion of dec i s ions , work and 
benef i ts has to be the basis fo r the programmes . 

Implementat ion of par t ic ipatory and gender-sensitive p rogrammes would benefi t great-
ly f r o m inclusions in p rofess iona l educat ion programmes. At present, insights and experi-
ences ga ined in the dr ink ing water and sanitation sector are not much fed back into the ed-
ucational sys tem. Most t raining fo r engineers in the rural and low- income urban sector is 
still a l ong convent iona l l ines. It is rare for educat ional institutes in engineer ing to have so-
cial and hygiene behaviour expert ise in, o r l inked to their faculty. Courses based on new in-
sights exist most ly abroad , in U K , France, the Netherlands and until recently Finland. T h e 
t ra in ing p r o g r a m m e in l o w - c o s t t echno logy and par t ic ipa tory p r o c e s s e s s ta r ted by the 
World Bank, International Tra in ing Network , operates in a limited number of developing 
countr ies . P r o g r a m m e s for social and heal th staff working in rural and urban deve lopment 
d o not include wate r supp ly a n d sanitat ion in co-operat ion with engineers . F e w govern-
ment s of developing countr ies have incorporated current sector deve lopmen t s in their ed-
ucat ional curr icula . D o n o r s suppor t mainly implementat ion projects , not educa t iona l re-
fo rm. 

Anothe r area fo r fur ther d e v e l o p m e n t is a more e f f ec t ive f o c u s on t h e r ema in ing hy-
giene risks. Many technology p rog rammes still include no o r very l imited f u n d s to address 
the risky hygiene pract ices that a l low water and sanitation-related d iseases to be transmit-
t ed . M o r e o v e r , m u c h of t h e s e f u n d s a re only used t o p r o d u c e educa t i ona l mater ia l s . 
Personal intervent ion s t ra tegies are not a lways effect ive either. Of t en they focus on one-
way education to teach local peop le in an academic manner (germs theory!) on h o w partic-
ular diseases are t ransmi t ted , or u se general messages to p romote recommended, but local-
ly unrealistic act ions to undi f ferent ia ted target groups. P rogrammes need to set m o r e mea-
surable objectives for chang ing key risky practices and condit ions, def ine object ively ver-
i f iable indicators and f ind ou t wha t results are achieved wi th what s t ra tegies and inputs . 
Professional ism of hyg iene p romot ion needs to be recognized and s t rengthened. 

Wi th regard t o gender s trategies, developments in hygiene p rog rammes have been the 
opposi te of those in technology programmes . In hygiene p rogrammes the f o c u s has tradi-
tionally been on w o m e n rather than on men. However , health impacts require a c h a n g e in 
behaviour f r o m w o m e n and m e n . In many cul tures w o m e n are unable to c h a n g e the prac-
tices of men and need the support f rom men to make certain changes themselves , e.g. in en-
vironmental househo ld i m p r o v e m e n t s which require f inancial investments . A gender ap-
proach is thus as necessary in hyg iene promotion as ia technical p rogrammes . 

Integrated water resources managemen t is a new area in the water and sanitat ion sector 
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and will require much work in the coming years . Within the sector, much can be done by 
developing e f fec t ive strategies and sustainable p r o g r a m m e s for on-s i te h u m a n excreta d.s-
p l l L b f e h t n g l o w - J systems to treat and recycle was te water and ^ ^ 
onomic and manager ia l mechanisms to reduce w a s t a g e o f d r inkmg water. Real . shc pricing 
of w a t e r f o r domest ic and agricultural uses a n d f o r energy reduces wate r spil lage and over-

P U ' U n d o c u m e n t e d experience exists on gender-speci f ic communi ty management of the 
local ca tchment areas of small communi ty wate r supply systems. With the growing n u m -
ber of such systems, the protection of the resources and the inclusion of other local water 
sources into holis t ic water resources development and m a n a g e m e n t sys tems will get great-
er importance. Increasingly, the sector will a l so have to go outs ide its dtrect a reas of work 
and take up broader issues of water resources use and managemen t , to prevent that h . g h e r 
productivity in agriculture, industries and energy in the short turn has a h.gh p n c e in terms 
of insufficient basic services and poor hygiene and health condi t ions in the long turn. 

6 North and Smith: comparison and conclusions 

in establishing infrastructure for water and sanitation, the choices in the South have almost 
automatically been for conventional and central ly managed piped wate rsupply and sewer -
age sys tems of the North . Only in the last decade and a half ha s an au tonomous develop-
ment of innovat ive and decentra l ized t echno log ies and m a n a g e m e n t sys tems e m e r g e d . 
Nevertheless, 8 0 % of the Decade infrastructure projects in the South used high-level t ech-
no log ies , c o s t i n g U S D 2 0 0 per pe r son fo r wate r supply and U S D 3 5 0 fo r san i t a t ion 
( V R O M , 1994). 

Convent ional technologies are generally the only subjects taught in schools and univer-
sities, and research and development in other technologies and managemen t sys tems a re 
also still dominated by North-based agencies. P r o g r a m m e s in which national staff devel -
ops low cost , non-convent iona l solut ions, such as the O r a n g i and Baldia sani ta t ion pro-
grammes in Karachi , Pakistan and the peri-urban water supply p rogramme in Tegucigalpa 
Honduras are still unusual. External support agenc ies suppor t a mix of convent ional and 
low-cost technologies through implementation programmes , rather than innovative educa-
tion and research in national institutes. 

W h e n opt ing for conventional solutions of h igh i n c o m e urban technologies and c e n t r a 
management in the South, it is not taken into account that in the less density populated rural 
areas of Eu rope and northern America small communi ty managed water supplies and on -
site sanitation are existing even today. Finland still has over 2000 small communi ty -man-
aged small water systems and in the Netherlands, 82% of the populat ion classified as rural , 
which is 12% of the total population, has on-site sanitation ( W H O , l % 9 ) . I f the ratK,sfor 
convent ional and intermediate and low-cost t echnologies in the South were shif ted f rom 
80:20 to 5 0 : 2 5 : 2 5 , 8 0 % of the unserved populat ion cou ld be reached fo r just 30% ot the es-
t imated investment needs ( V R O M , 1994). 

Southern preferences for central-urban type technologies have not been accompanied 
by a parallel system of autonomous, accountable and operable cos t -covenng management . 
Only recently has the consensus grown that m a n y more people can be served and services 
function m o r e adequately when water and sanitation bodies can operate as independent or-
ganizat ions and technology choices and service levels can be matched to what users want 
and can a f ford t o pay, while those w h o want more than the m i n i m u m social service level 
pay the real price. 
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A more e c o n o m i c use of water by consumers and industries through the introduction of 
progress ive tar i f fs is a deve lopment in the South which is still lacking in parts of the north-
ern hemisphere . Progress ive tariffs are an effect ive way of curb ing was tage and luxury use 
and fo rm a d e v e l o p m e n t in which several southern countr ies h a v e set the example . 

in the Nor th the t rend is towards a greater concentrat ion of utilities, made possible by 
good c o m m u n i c a t i o n s t ruc tures , h ighly skil led m a n a g e m e n t and cos t - e f f ec t ive service 
sys tems. In the Sou th the deve lopmen t is towards decentral ized technologies and system 
m a n a g e m e n t , e spec ia l ly in the rura l areas , as central m a n a g e m e n t o f a l a rge n u m b e r of 
sys tems serving m a n y and o f t en widely scattered set t lements genera l ly w a s not working. 
Interest ing e x p e r i m e n t s with on-s i te technologies and decent ra l ized managemen t in, for 
example , M a l a w i and Honduras for water supply and India for sanitation indicate that such 
op t ions are a l s o su i t ab le fo r cer ta in types of u rban ne ighbourhoods . H o w e v e r , f ew pro-
g r a m m e s fo r decent ra l ized technologies and management sys tems have as yet done away 
with the b l a n k e t a p p r o a c h a n d o f f e r use rs an i n f o r m e d c h o i c e f r o m a r a n g e of op t ions 
through a gender - sens i t ive communica t i on and decision strategy, i n fo rma t ion wou ld in-
clude all p r o ' s and c o n ' s , e.g. regarding labour, costs, management , accountabil i ty, use and 
heal th . A c o m m u n i t y choice wou ld ideally a l so include the opt ion of upgrading existing 
sources and t ranspor t m e a n s fo r dr inking water ( including wells and donkeys) ; this makes 
the sys tem m o r e sus ta inable and increases usage. 

T h e p h e n o m e n o n that an impac t on public health requires not only general use of function-
ing water and sani ta t ion sys tems , but a lso better educat ion and hyg iene and a better posi-
tion of w o m e n , has a clear parallel with developments in the North. In the Netherlands, dis-
eases such as cho le ra and typhoid disappeared not only through a bet ter infrastructure, but 
a l so through bet ter hyg ien ic condit ions and practices related to a greater access to educa-
tion and c o m m u n i c a t i o n and an improved position of women (Van W i j k , 1994). A similar 
paral le l c a n be seen fo r the g a p b e t w e e n water supply and san i t a t ion . W h i l e in the 
Nether lands wate r c o m p a n i e s emerged f rom the middle of the last century, it took the au-
thorities ano the r 5 0 - 8 0 years to take action with regard to adequa te disposal and treatment 
of excre ta . Tha t this p rob lem was tackled was the result of the c o m b i n e d pressure of the 
general publ ic , for reasons of nuisance, and public health inspectors, f o r reasons of health. 
Tha t the re levance of good sanitat ion in the South has n o w been recognized and that con-
venience , sa fe ty a n d status h a v e been recognized as more essent ia l p romot iona l factors 
than impacts on heal th, increases the chances that the g a p will be nar rowed. 
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