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J. EXFCUTIVE SUMMARY

The decreasing prospect for meeting water end besic saznitetion
goals for 1990 ir Latin Americe and the Caribbean reguire mejor revi-
sions in the conventionel stretegies for investment. The most recent
projections of urbanization in the region reves] 8 burgeoning urben sys-
tem of over 220 million people. in giant, intermediste. and smell size
cities. growing in step and outpecing national and international efforts
to improve service levele. Low-income settlements, today representing
perhaps 40 percent of this new urban growth, are subject to the mcst
gerious health risks. Under conventional epproaches, extending weter
end weste facilities could cost $40 billiorn US by 1990. $50 billion mere
by the year 2000 (in 1980 prices, World Bank, 1983t). These resources
are not 1likely to be aveilable. A more realistic "socio-technicel"
approach could lower costs by helf through revised standerds, e strategy
of phesed upgrading, and extensive community perticipation.

Low-income settlements comprise 8 wide veriety of settlement types
ranging fror slums to squatter settlements to aquasi-legal reel estete
developments. They display verious degrees of eleboration, differing
background end history. end a renge of socioeconoric conditions. The
comron factor to these settlements is that shelter end services are sub-
standerd. and households have intermittent, uneven end uncertein
incomes. But, low-income settlements may elso be seen as "resource
transforming systems" which refers to the proven ability of low-income
residents to gererate resources given the right conditions. Resource
mobilizing is comron in self-help housing improvement end ir the "infor-
rel" erployment sector. The conditions of wealth generation are sersi-
tive to, end may be unleashed by, policy prerogetives open to locel and
netional officiels. The most important of these corditions is thet of
uncertazinty. Perceptions of risk and uncertesinty govern s household’'s
use of time, acouisition of knowledee, creation cf menetary and materiel
resources, end commitment of investment.

A nurber of cases and criteria are described in this paper to sug-
gest that & 1long range stretegy of e socio-tectmical neture stertine
with community perticipetior and self-relience end incorporsting revised
standerds. phased investments. and new technology. is & feacible wey to
significently improve the he2lth conditions of Ilow-income settlemerts.
Comrunity perticipetion 1is reouired beceuse of the need to coordinate
gervice chenges and improvements with household economic and resource
conditions. locel perticipetion is elso the best wey to protect weter
ard weaste systems thereby 2]lowing nastionel investments to go further.
Participation of low-income settlements is an oppertunity which has orly
scarcely been tarped in Latin Americe. Many preveiling assumptiors and.
standards eare far too expensive, and technicel solutions are already
availeble. A first step In this socio-technicel strategy, briefly
explored leter in this peper, is to understend the nationzl and local
contextuzl conditions which favor or thresten tc defeat service stre-
tepies based on community perticipation.
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IT. DIMENSIONS OF THE CHALLENGE

A. Projected Population

Although populetion growth rates heve fallen, ir some ceses dremet-
icelly, over the pest intercenszl pericd, the total urben populeztiorn ir
Letin Americez bty the turn of the century could be significantly 1lerger
then the entire letin American populatior todey (Fox, 1982). Three
times 2s meny urben residents will require weter and weste dispese] es
are served today. The result of the 1280 census detz obtained from
eight latin Americen countries row confirme 2 trerd in whickh the broad
urhan bese is consclidetirg and in which 211 cities are retaining their
reletive proportion to ore another as the entire system experds. The
consecuences of this growth sre profound. In the first place it means
thet the locus of policy end financizl sttention must be recentered on
cities. Second, more ettention must now ?o to medium sized cities.
Third, stretegies to keep rural populatiors in place end tec forestell
rurel to urben migration heve feiled or at least azre now moot. Migre-
tior accounte for far less ther half of the urban growth in the pest
intercensel period end will continuve to decline in next three deczdes.
The chellenge now for basic services in urben Latin Americe must cleerly
chift to the urben stsge. Table 1 illustrates the retes of growth and

absolute populetion sizes for Letin America.

B. Service Levels

Nearly 61% of the overell population is served with weter in the
regiorn in 1980. 68 percent of the urban population, 46 percent of the

rurel, In some places these service levels represent dremetic



Teble 1
POPULATION AND SERVICE LEVELS

1980 1990 2000 2025
Population (Millions)

Totel Population 341 467 551 845
Urben 227 318 420 714
Rural 114 149 13 131

Service (Percent)

Total 49 87 100? 100
Vater 68 %0 1007 100
Waste Disposal 56 75 1007 100

Source: ¥World Bank and CELADF,
Teble 2

NET NEW POPULATION AND IMPLIED INVESTMENT COSTS

1980 1990 2000 2025
New Population (Millions)
Water 154 132 134
Vaste Dispossl 127 111 182
Cost (US$ Billions. 1980)
Total (1970-1980) 2.7
Water 16.8 17.3
Waste Disposel 19.8 32.4

Source: World Benk and suthor's estimetes.
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improvements over the pest ten yeers. Brazil, for instance, added mil-
lions of new users during the 1970s. But, es Teble 1 shows, service
levels ere =till far from the poels set for 1990 which are to serve 0
percent of the urban populetion with water, about 75 percent with waste
disposal. By convention, nations can eim for these high service levels
but in practice have egreed to achieve "es meny ss possible" by the turn
of the century. In practicel terms this means not ornly will the & end
75 percent service goals probetly not be met by the yeer 2000, but it
alsc means that the largest fraction of low-income populations in Letin
Americer cities will be among those still unserved by the turn of the
century. This conclusion is besed on sirple arithmetic end a logic of
comrercial operstions to which water compenies and agencies are progres-
gively edvencing throughout the bhemisphere. As budgets ere cut erd
finerciel resources constrainecd, service improvements, extensions, end

expansicn are directed to areas where business is best.

Tetle 2 indicetes the net new urbtan populations to be added between
rcw end the turrn of the century. By 1990 over 130 million new urben
residents will require water hookups, if the Internstionesl Wzter Decade
poals ere to be met. An additionzsl 134 million will be added by the
year 2000, A totel of 293 millior will require weste disposzl. Celcu-
lated et 1lorng term average per capitea investment cost in 1980 dellers,
these incremente] populetions by 1990 elone could sienify 2 37 tillion
dollar expenditure. most of whick would be reauired in the cities. An
additional 50 billion must be a2dded efter 1990. These levels are fror
between two and five times the averaee ernual level of investment cer-

ried out durine the 1970s.



C. Heelth Prospects

The strong releticnship between water facilities end health usuelly
wnderpine  investment decisions (see McJunkin, 1982 for 2 review of the
evidence and Figure 1 for e graphic demonstration of the case of Coste
Rice). This argument must now 2lso be spplied to the large concentre-
tion of urben poor still without water. In the generel porulatior, mor-
tality retes dve to gastrointestinel infection among children under the
age of five heve improved substantiezlly over the past decade. Death
retes for children (ege 1-4) as reported or calculeted for 1982 in Latin
Americe range from sbove 15 per thousand in Heiti and PRolivie, to
between 5 and 15 for 211 the rest of the countries in Latin Americe with
the exception of Paneme, Chile, Brazil, Mexico, Argentine, Uruguay,
Venezuela and Trinided Tobego, 211 of which azre under 5 per thousand
(World BRerk, 1984). These rates ere down by %0 percent and more fror
195C. But bealth conditions depend 2lso on morbidity. WHO figures sug-
gest thet about 130 cases of diarrhea are reported feor each death. Con-
ditiors car be expected to deteriorate in lerge sections of cities as
weterborne diceases increzse dve to the rising nurber of urben popule-

tions served with impure drinking weter.

D. A Socio-Techrical Approach

The conclusion of this brief review of numbers is cleer. The Latir
American netions are faced with a fiscel and health chsllenge of lerge
proportions effecting vast numbers of urban populetions over the next
severel decades. An increesing fractior of these populztions will be

living in low-income settlemerts. What strategic aprroach can be teken
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in order tc improve the sanitery conditions of low-income settlements?

This peper srgues that to meet weter and bheslth objectives, »
"socjo-technical" strategy is required invclving 2 fundemental change in
the ezpproach normally taken by governments and water Institutiors.
Appropriate tectmology iteelf is not enough. Rather, the "socic-
technicel" strategy must incorporate extensive comrunity perticipetion,
reduced stenderds, and phased investmerts. Perticipstion is recuired to
help tuild, operate, and meintain neighborhood facilities. Reduced
stenderds must be put in effect in order to increase locel cortrol in
selected low-income sreas. This approech is & logicel extensicr cf the
self-belp housing streteev. Resources are not evaileble to provide ade-
auate bhousing end infrastructure. Stendards and essumptions must be
revised in accordence with irdividual and commurity stility to pey. The
time freme for investments must be stretched out, et leest as fer es
convertiorel service standerds are concerned. At the seme time, less
eleberate services of low per cepita cost mey te instslled much sooner.
Experience with self-help housing provides a besis for understandirg end
acsessing the key circumstarces and conditions of low-income =settle-

ments.



-8 -

JIT. LOW-INCOMF ARFAS--SIZF AND CHARACTERISTICS

Low-income ereas mey be defined in e veriety of weys. The World
Bank employs 2 definition based on the minimur income recuired to sup-
port & nutritionally adeouzte diet. Neturally, the nurber and location
of people living below the poverty income vaeries from city to city, even
within countries. A second definition is besed on settlement types such
es those provided by Leeds (1974 see below). PBoth definitional beses
are adequete but, as we shell see, they lead to dramatically different
oreratione]l and pelicy challenges. On the one hand, e lerge frection of
the ebsolutely poor urbarn residents are in precticel terms difficult to
reach with weter and waste services; while on the other, targetine by
housing types can meke it easier to implement self-help end self-run

progrems but harder to extend service to 211 whe need it.

A. Growth end Diversity

Leeds hes jdertified eight settlement types in Rio, Lima, Posote,
end other cities. Thece include, 2) sguetter settlements, which every-
where shere ar embigucus or outright illegal jural ststus; b) rooming

houses (gebece de porco, or cases subdivides); ¢) one and two roor ren-

ta]l units with shered fecilities (in Mexico, calleidn, in Crile, conven-

—————

tillo); @) temporary egovernment housing; e) multi-unit developments

(unicdedes vecinales in Limas, and coniuntos in Rio); f) proleterien or

populer housing (viles in Prezil eard Ciudad Kennedy in Bopota); g)
suburbios, privetely owned houses on official streete (the "ouasi-
legel"); end h) slurs proper (or tugurios). Teken together, these veri-

ous settlement types in the eerly 1670s covered up to 25 percent of the
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Rio connurbtation arez, 40 percent of Lime, and neerly 50 percent of
Caracas (see also Teble 3 giving slum end sauatter settlement popule-
tions for selected cities). Harth-Deneke (1981) estimates thet auasi-
lege]l housing in the decade of the seventies mushroomed to comprise
between 30 end 70 percert of the major capitals. Quasi-legzl bhousing
results from the cuestionable or illegal ecauisition of housing bty lencd
speculetors end developers who then arrange contrectual sz2le with buyers
in lower and middle income brackets without proper inscription or regis-
tretion with locel authorities. Rather, title continues to be held with
the developer. Quasi-legsl unite, sometimes known as pirate settlements
in Fl Selvaedor and Colomtiz, mey or mey not include water, sewerage,
paved streets, lights, and the like, depernding on the force of locel

government intervention.

By 2 poverty definition, low-income populations represent about 40
percent of the urben settlements in Latin Americs, and upwerds of 50 to
60 percent in specific iInstances (e.g., see Mohar, 1984). Teble 4
displeys this date for 1981. Populetion data observed ir the preceding
chepter suggests that low-ircome settlemerts mezy be growing severzl per-
centage points faster then cities es 2 whole, ever though migration is
Gecreesing overzll. This pgrowth over the next ten years could swell

Jow-ircome urben populetiorns by more ther 40 rillion.

The sheer magnitude of numbers presents only pert of the policy
chellenge to this sector. The probler is mede ot once more simple ard
mere complex by the cualitetive differences in social, economic, politi-
cel ard legel aspects of verious low-income settlemert types. Tc sim-

plify this veriety, low-income settlements ere collepsed into three
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Table 3
GROWTH OF SLUMS AND SQUATTER SETTLEMENTS, SELECTED CITIES
Urban Populstion in Slums and Population in
Population Squatter Settlements Slums and Squetter
Settlements
Country or Area, Inhabitants Annual Inhaditents  Annual Percentage o.fs
Urban and Cities  Year (in 1000s) Growth Rate (in 1000s) Growth Rate City Populstion
BUENOS AIRES 1970 2,972 -— 1% -
::lodﬂo?zonte 1970 1:106 5.9 . -~ ’ -— -5-
o de Janeiro 1970 §,855 4.4 1,856 5.
BOGOTA 1969 2,294 7.3 1,376 >3 &
Cali 1969 905 7.4 272 7.4 30
§ANTO DOMINGO 1964 670 - 48 -— T2
Guayaquil 1959 701 -— U3 -— 49
GUATEMALA CITY 1971 817 5.3 2us 28.0 30
TEGUCIGALPA 1970 232 5.2 58 5.2 25
MEXICO, CUIDAD DE 19656 3,287 2.3 1,500 12.0 &6
PANAMA CITY 1970 218 5.9 T 5.9 17
Source: U.N., 1976.
Teble 4
POPULATION BY COUNTRY AND REGION
Fstimated Totels, Urben and Poverty levels 1970.1960
Totels 1980 1981 Urban Poverty®
Country end Region 1970 1980 Urben s Totel
Bolivie 4.3 5.6 1.8 ~60 1.1
Colombia 1.3 26.7 18.7 34 6.4
Chile .4 1.1 8.9 =35 3.1
Ecuedor 6.0 8.0 4.0 40 1.6
Peru 13.5% 17.4 1.7 49 5.7
Venezuele ~14.0 15.6 13.9 ~20 2.6
Argentins 2%5.2 7.2 2.8 ~%5 8.0
Brezil 5.3 118.7 80.2 55¢ 44.1
Peraguey 2.3 3.2 1.3 19 .2
Uruguay 2.8 2.© 2.4 30 7
Central Americe® 16.4 2.1 - 9.4 ~40 3.8
Mexico 51.2 6.8 4.6 ~45 21.0
Caribbeand 10.3 12.8 5.2 ~50 2.6
Totel Letin Americe 270.0 3M1.1 226.1 ~45 100.9

8 Includes Panama; axcludes Belize. b Includes Bahamas, Dominican Republic, Haiti
snd Jamaica only. € Based on income needed to purchase a minimal nutritionally ade-
quate diet plus nonfood requirements as calculated by the World Bank for 1981,
except where " " appears, in which cases astimates are provided based on relative
economic conditions. d Below three minfimum salaries.

Source: World Bank and author.
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clusters in Figure 2: 1) slums, including most rentel units end those
rot exhibiting developmente]) feetures such as cepital investments and
substantisl shelter improvements; 2) squatter settlements where some
sort of monetesry or exchange velue of housing and land is meintained by
occupaents; end 3)ouasi-legsl settlements in which local governments lend
a8 collasboretine hand, by omrission or commission, in the founding of
settlements., Other mejor settlement clusters are also represented.
These clusters are superimposed over a simplified grid showirg epproxi-
mate service and income levels for shelter types and housebolds, respec-
tively. Figure 2 is nct ¢ rigorous "mepping" of settlements. More
deteiled reseerch would be reouired to produce such e breakdown.” Rather
the fipgure presents visually the policy chellenge involved in ettacking

besic sanitation problems in low-income urban settlerents.

Intuitively, it mieht eppeer that 2 strategy of eattecking the
"ouesi~legal" cluster first might benefit from the leverage elready
evailable in the adrinistrative and "police" powers of local government.
Normally, locel povernments are empowered to set conditions on lend
developments or btuilding permits regerding besic infrestructure such es
senitetion facilities. Such a strategy might bope to reach maybe 10 to
15 million urban residents without indcor water or standpipe service.
However, the "ouasi-legal" first strategy will resuvlt in incressed hous-
ing ccsts in monetery terms. An ergument will be mede leter on to sug-
gest thet the orgenizing energies irtrinsic tc most souetter communities

offers 2 mere Jjust, and possibly e more effective, basis upon which to

"AvaiIéble censug dete frequently do not cover 211 the relevant
perameters. Fven the most recent dete are row likely to be inac-
curate by 40 percent.
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Figure 2
SCHEMATIC MAP OF HOUSING AND

FACILITIES BY INCOME LEVEL
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formulate 2 service strategy. A broader range of households ir the

souetter and quasi-legal clusters would benefit.

E. Plenning, Ergineering, and Investment Perspectives on Low-Income

Settlements

Water end waste disposal services to low-income urban settlements
ere usually the responsibility of stete, county, or local weter com-
penies. The limited tecinice]l end financizl resources svaileble to
these companies puts ther in a position roughly anzlagous to housing
agencies two 2nd three decades age, before self-help and upereding stre-
tegies were formulated. For bhousing institutions then, end weter comr-
panies now, low-income settlements ere seen veriously es urben cencers,
"disordered," repidly egrowing pleces of unfortunste, poor "marginal"
populetions, incepable or unwilling to pev for services. Freouvently,
low-income pcpuletions are seen as much as contributors to a poor seni-
tery ervironmert--cpen drainape systems cerrying humen excrete end solid
westes--2s  victims of it. Occesionally, low-income residents azre per-
ceived es victims, the objects of politicel menipuletions by local poli-
ticiens seeking to perpetuste 2 probler that can be exploited for votes.
Still, low-incore settlements esre the focus of lost water and revenues
through clandestine cornections. They are perceived es bad investment
risks due to theft end the poor prospects of cest recovery, end the
erees in which operetions and meintenance are most difficult to cerry
out because of vendeliem, difficulties cof eccess, irregularity cof ley-

out, personal threats, and the like.
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At the same time in e growing number of instances, innovative wester
supply and human waste disposal projects~-either in uperading, sites anrd
services, or in integrated precjects wutilizing some form of citizen
perticipstion--have been successful. Many or 211 of the problems cited
ebove in slightly exesggerated form, heve been offset, overcome, or pro-
ver unfounded. The secrets for success in attecking head-or low-income,
"merginal" settlements are beginning to be exposed efter severel decades
of reseerch, rpilot precjects, and experimentation. Self-help houveinge,
ceites and services, and upgrading schemes in Latin Americe and other
parts of the world offer the mein insights. 1In the rext section we
shell explore some of the contextuzl factors erd conditions whick heve
spelled the difference between success or feilure in community psrtici-

peticr in low-income arees.

C. Low-Income Settlements as Resource Transformirg Systers

Perheps the most imrportant insight irto low-income settlements in
the past several decades is to see the range of settlement types es
flexible socjo-economic systems comprised of households cepable of
2dapting to generally adverse economic, monetary, erployment, erd hous-
ing conditions. Academic and institutiornz] research hss covered meny
facets cof low-income settlements--migration, dependence, adsptation,
essimilation, integratiorn, merginality, end mobility (See Campbell,
198C, for a review of this literature). A common theme in this resezrch
is the meares by which housing, employment, and besic needs are secured
or compromised in accordance with circumstances and opportunities per-
ticuler to individwel locales, states. econoric situsticrs, erd govern-

mental corditions. Household, &8s the decision-meking units in low
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income settlements, mey be seer as resource trensformers similer to
households iIn bhumen settlements anywhere. The key distinguishing
cheracteristics ir low-income settlements ere 2) the veriety of
resources brought into the household ecoromy, end b) the uncertainty
surrounding the household unit, especially in sauetter settlements.
Low-income households entrain s multiplicity of resources, tut rely to e
relatively high degree on nonmonetery resources such as kinship net-
worke, poods, meterisle, informetion, end individusl time 2nd effort.
Uncertainty refers to the unknown end unknoweble aspects of resource
flows such as the intermittent rature of income, vageries ¢f chence in
heelth, welfare and neturel catastrophes, and, in sauetter settlements,
the possibilities of 1losing house and home with eviction. Heuseholds
trersforr monetary end normonetary resources to achieve meny objectives,
tut steted succinctly, objiectives ere to create wealth and cffset uncer-

tainty (see Cempbell, 1980 for 2 discussion of theory end date).

The bhistory of low-income settlements in Latir America and the
Ceribbean proves that significant monetary and normonetery resources are
mobtilized over time. Fxperiments heve shown that & burgeoring of
effort, investment, and expenditure by households is released under the
right circumstances, yielding higher property values, housirg aquelity,
2ard environmentz]l he2lth conditions. Upgrading of spuatter settlements
in Manile resulted in 60 to 85 percent increzses in preoperty velues
according to statisticel celculations (Keazre, 1983; see 2lso Jimenez,
1982). By gradually refining its approach, World BRenk perticipztior in
36 projects between 1972 and 1981 led to 2 doubling of the averege size
of its projects durirg this time period (Cohen, 1983). Similer projects

have beer sponscred irn urben end rural arees by the Inter-American



Development Bank, and cther multi-lateral end ti-lateral lending insti-
tutions, leading to significant improvements in environmentzl conditions

and increased satisfaction (Burrs, 1983).

The key to success in self help projects 1is frequently obscured
behind 2 knot of complex, interrelated contextual verisbles, often mak-
ing it impossible to discern why one project succeeds and another fails.
Te untangle these verisbles it is useful to think of the household as o
decision-mekirg unit with 2 veriety of instruments--number of members,
kinship networks, expenditures--menipuleble to achieve household reeds.
Househelds operete in en environment of uncertainty layered with immedi-
2te erd less direct conditions and circumstences, suchk 2s other house-
holds, pbysicel terrein, governmental end buresucratic institutions anrd

the locel and netional ecoromries.

Viewing househclds es resource trensforming systems, 1like smell
busiresses or factoriec, mekes it easier to discern policy end techrol-
ogy options which may be helpful to improve weter and besic senitetion.
With constraints on resources end informetion, the objectives of house-
holds may be synthesized 2= follows: transforms what resources are
ebundant, btut of perheps limited exchange or market value, into some-
thing mere liocvid or widely reeded. The typical petterr in this
trepsformatior in  squatter households is to wait and watch for settle-
ment ard investment opportunities, lezrning by trial and error end the
grapevine whet is risky and whet is sure, and then after establishing 2
settlement bridge head somewhere, graduzlly transforminge ones personel
effort and 1labor into shelter and facilities (or busiresses or rentel

space), or some cther cepite]l goods with a merket or at least an
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exchenge valuve. Two veriables are centrsl tc this process: personal
time end knowledge or informetion. Ironically, meterials and tools ere
not decisive iIn this wealth-crestior process. Therefore new and
appropriate technologies, even if cheep, do not normelly trigeer
development, althcueh lowerine costs elways helps. The decisive factors
ere 2) the knowledge thet whatever commitment of resources is made will
not be lost, say, with mslfunction, eviction, or worse and, 2) that the
"cost" in termes of one's personel time and effort fits the household
budget and organization. This fit mezns that the technology--cement
floor, porcelain fixtures, zinc roofing etc.--constitutes en investment
thet does not strein rormel household cperetions. Tollets that are cep-
ital intensive, or even do-it-yourself senitetion systems that reocuire
festidious meintenance, will feil if they disrupt the internel alleca-

tions of tesks, Jjobs, money and time within 2 bhousehold.

Thus, households in low-income situations, as businesses, burezu-
crats, end tycoorns constantly edjust, ectivete, or withhold from expen-
diture their resources, Jjcb options, and investment decisiors in eccor-
dance with uncerteinties, perceptions of risk, and aveilebility cf time
and resources to reduce risks or remove uncertairnties. In this sense
squatters mey be said to be besically "conservative" (see Merris, 1974).
A squatter's decision to illegally occupy Inner-city lend is predicated
on 2 belence of knowledge and wncertzinty as to whether the household
will be forcitly removed and ite material assets distroyed.  Subseaquent
investments in firishing deteil, cement floors, and the like ere simi-
larly subject to a perception of uncerteinty and calculeted risks (e.g.,
sece Flmendorf, 1980: 41). These decisions must be mede by households

before the verious moves through the domestic housing cycles ere carried
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out as described by Turner (1962, see Figure 2) and modified by Fdwerds

(1982) in the case of Bucaramanga.

ihconvenient o S 0 aume

. Proximity to
v unskilied jobs

unimportant

convenient freehold
re -]

owhnegrship

important

modern standard
shelter
R e —

——

briggeheagder consolidator - middle income

essentsal

Figure 3

CHANGF'S IN HOUSEHCLD PRIORITIES THROUGH THE DOMESTIC CYCLE

Source: Turner, 1958

Household decisions to move from the central city to the periphery, or
to meke Iimprovements ir housirg or amenities, depernd not only upon
rescurces at herd, but also upon the housebolders' perceptions of the
possible reectiors by authorities end rew resources potentislly aveil-
able ir 2 rew lecetion, e. g., nevw jcb opportunities, cr kin reletions,
emong other things. A similer pettern of celculation, removel cor
offsetting of uncertazinties is foun?d in the informal 1lsbor merket and
smzll businesses. Sometimes by trial end error, sometimes by shrewd
ineight, individusl entrepreneurs berter or trade resources, pget ther or

credit, obteir raw meterials through kin retworks ¢f exchanpe, end seek
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outlets and merketing riches subject to fewest controls either by infor-

mel competitors or local authorities (Peattie, 1980).

To repeat, the single most important conditioning factor ot the
loczl 1level governing the decision tc mobilize resources dorment in the
housetrold syster is uncertainty end the risk of losing resources sc com-
mitted. No stronger evidence mey be presented for this assertion then
the observed flourishing of household investments in housing and infres-
tructure once security of tenure hes been obtained. This phernomenon hes
been observed over and agein and now represents the single most impor-
tent insight in improvement of housing and infrastructural corditions in
low-income settlement areas (UM Habitat, 1981). Security of tenure is
not the only pclicy variesble opern to suthorities and sponsoring imstitu-
tions to fecilitete the mobjlizetion of resources and investments.
Numerous other policy veriables are available Including symbolic recog-
nition of settlements, pertiel or wholesele investments in infrestruc-
tures, such as weter, bessic senitation, power, end paved roads; and bty
the open engegement of officiels or suthorities with 1locel settlements
through meetings, letters of acknowledgement, and in the most diluted
form, neglect or et leest decisions by authorities not tc remove settle-

rents over 2 long period of time.

It is not surprising thet sauatters and officiel institutions which
"sponsor" or progrem housing projects heve divergent opinions sbout whet
ie importent in their investments. These two groups ere erngeged in an
implicit dielogue concerning the conditions for ecceptence or rejection
of the settlement in the first place, &and subsequent Iinvestments in

housing end infrestructures. The monetary or exchange velue created by
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self-help and household investments in housing and infrestructures ere
of course, highly velued by both sponsoring institutions and self-kelp
households. On the one hend, cost recovery, construction speed, physi-
cal eppearance, adherence to building codes and stendards, and other
facters are importent for the sponsoring institutiorn but of low priority
for self-help households. On the other side, security of tenure, prox-
imity to central city, and rroximity to friends, femily, and other net-
works of excherge are highly importent to the self-help household, and

not important 2t 211 to sponsoring institutions.”

How car the substantia] resources dorment in low-income settlemrents
te 1liberated and guided into water and weste infrastructure? The rele-
tive success of self-help efforts in experding housing ouelity erd
infrestructure in the pest serves as a2 puide for extending this stretegy
ir the water and waste sector. Fxperience of some gelf-help efforte
suggests thet weter and weste Investments ere not emong the most irpor-
tert for residents, and not resclized to the extent expected, In sites
end services and upgrading projects. However, Flmendorf (1930) found
thet urber residerts ere willing tc work, even specifying witk wher they
would collaborate (retworks of kin, friends, essocistes) specificelly on
saniteticn facilities. A review of selected experiences in Letin Amer-
ice over the pest ten yeers helps to illustrate the contextual condi-
tions and circumstences erocund whickh the resources of low-income house-
holds cen be and heve been mobilized, and to identify for both the

household and sponsoring orgenizations which conditions must be met for

the transformetion process to be set in motion.

*This observetior wes developed by Cempbell, et 1. (1977) end
cited bty Perlmen (1981).
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IV. CASE STUDTES IN UPGRADING

Nine cese studies have been compiled and summerized in Table 5 in
order to illustrete the raenge of contextuel issuves in successful and
unsuccessful experiences at upgrading in lower income settlements in
Letin Americe. For each of the ceses and places described, the kind of
sponsorship or institutionelized authority, or becking, officisl or oth-
erwise, at the nationel, state, or loczl levels ere described briefly,
together with the finencial chenrels, resources, and, 3if eppropriate,
nonmonetary resources Iinvested in the upgreding. Tecknicel help end
cormunity perticipetion are also described prircipelly in terms of
responcible agencies or individusls. The outcome of esch experience is
deroted and comments ere a2lso previded on the contextuzl histeory of each
cese. The c2ses illustrate that neither technicel, finenciel, leg2l,
Institutionel, products cor outccmes per se is the importent explenstory
fector in success. Rather the cherecter of spensorship, the nature of
policy regerding the beckirg for and support of stretegies of Impreving
houvsing or infrestructure sre the criticel verjables in these represer-
tetive ceses. These cases illustrete the areument that backing at the
locel or netionel level ere the decicsive factors in succese beceuse they
appeer tc heve the grestest effects on reducing the uncertzinties end
therefore risk of 1loss poverning investments by individuzl household

investments.

A. Cases of Natjerel arnd Locel Sponsership

Cases in Peru and F1 Selvedor both illustrete the ready mebilize-

tion of locel irstitutional ond souzatter settlement resources to improve



Table 5
CASE STUDIES

SUMMARY DATA
Project Name/
Place Sponsorship Finance Technical Community Product/ Context/
Support Participation Outcome History
lﬁigozfsggﬁelro state state state moderate, upgrading Supportive policy only
1966 agency decision and expan-~ at state level
making sion, basic
facilities
zéafszglrsa“ community private professional worker 30 totally Supportive policy only
1967 ° cooperative church donated, brigades serviced at city level
Peace Corps units
3. FPVM
1972 National govern~  Housing limited thousands accommodating
Housing ment, Ministry self-help of units national government
Ministry 1BRD
4, Lima, cooperative community local & extensive, housing, national ideology of
(E1 Salvador) with support resources, state open-ended services, participation and
1971 of state & national jobs, com— mobilization
national treasury merce

government



Table 5

SUMMARY cont,
Project Name/ Sponsorship Finance Technical Community Product/ Context/
Place Support Participa~ Outcome History
Tion
S. COPASA/ COPASA state state minimal substitution state water company
Belo Horizonte (state) of meters program to cut losses
6. Rural Basic National national national moderate to rural water 15 years experience organi-
Sanitation Health & regional extensive systems opera~ zing and supporting
Program Institute ted and main-  rural water systems,
(RBSP)/ tained by
Colombia communities
7. EMCALI EMCALI local, EMCAL1 moderate upgrading of extremely rapid growth
Cali City water IBRD water facili- of squatter settlement
(Agua- company ties with extensive clandestine
blanca) hookups.
8. Quasi- private
Legal developers, private private none, ex~ services and fantastic returns on
Bogota, sometiems sometimes cept for up- housing investments, city of
also Mexico, city inter- city ‘grading Bogota intervening
San Salvador vention, with good results.
elsewhere
9. Alto Solar private local local total irregular typical clandestine ar-
& Ruth Ferreira/ (squatters) hired services, some- rangements for house
Rio de Janeiro plumbers times retailed connections and sales

late 1960s

to other squatters

-Ez—
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housing end infrestructure once national politicel end policy support is
directed in its fevor. The Fl1 Salvedor project in Peru and the Founde-
tion for the Promotion of Minimel Housing (Fundacion Pro-Viviends Minima
(cited by Skinner and Rodell, 1983, pp. 125-150) provide the most robust
exemples of the opening of financiel, technicel, end other chennels into
whick internaticnal as well as national resources could flow in support
of souatter efforts. In both ceses community perticipation was exten-
sive fror the outset, slthough in Lime perticipetion carried far beyond
housing and irfrestructural improvements to include services, job cree-
tion, commerce, erd ever 2 local benk. The Lime project occurred in en
era (c. 1971) ir whick 2 nation2l carpaign of perticipation and mobili-
zation wes fostered by the goverrment. The sere js true in the FPW in
Ser Salvedor, elthough irterestingly, the earliest stages of the FPVM,
as with Codesco in Prazil in 1966, community perticipation wes elicited
by locel, state, or privete entities withcut suppert from the netionel

level.

The Codesco project in Rio de Jsneiro was fostered by & stete
epency with state financing and technica) assjstence. Moderate decision
raking end lebor wzs provided by residents. This wes a cleer deperture
fror eccepted prectice at the time. The seme is true of the FPWM in Ser
Selveder. Sporsored by the Meyor's office in Sen Selveder, the FPVM wes
eleveted tc bhipgh stetus and its efforts grestly magnified. Within e
four yeer period, the FPW grew from 2 1locel rmiddle class velurtery
oreanizetior to en officiel program executed by the Ministry of Heusing
with World Berk financing and government guarentees for the corstructicn

of thousends of housineg unite.
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These ceses jllustrete the powerful effects of nations] becking inr
the formr cf spensorship or support as a conditioning factor in the suc-
cess or failure of commumnity perticipation in self-help programs. Such
backing ic not necessary to launch e program but is necessery for it to
continve or to grow. Of course, there are 2lso ceses in which nrationel
euthorities come to pley en overbearing reole in the direction and
efferts of locel cooperstives or community orgenizetions cnce they are
formed, es Collier for instance hes reported in the cese cf Peru (Col-

lier, 1976).

B. VWater anc Weste: Ceses of Officiz) Sponsorship

Cases from PBrezil end Ceolorbia 3llustrete ertirely different
characteristics of perticipstior and sponsorship directed primerily at
improvemerts in services for water and besic sanitetion. In the first
cese the Rurel Bssic Senitation Prograr (RESP) in Colombia hes beer
cperating for 15 years successfully organizing over 2,000 rurel water
borrds for the constructicn operation end meintenance of locel water
systems in communities of 50 - 2,500. The RBSP is 2 dependency of the
Ministry of Heelth, financed by treasury revenues and community partici-
patior. Technicel support is provided to corrunities in the construc-
tior, operation and meintenance. The RBSP is 2 model effort mobilizing
community resources to improve locezl Iinfrestructure nret otherwise
etteinable. RRSP weter systems ere built with en averege community per-
ticipetion of 20 percent of the cepitel jnvestment value. Up to AOlper-
cent of the loans mede during construction ere pajd beck by the cormmuni-
ties. Peyments replenist 2 revolving fund set up by RESP to help cor-

tinvue their operetiors. Locel Juntas meintein and operete water



systers, set snd collect their own tariffs, and except for the most com-
pliceted technical matters, meintein and repeir their own eocuipment.

Extensions end upgrading cf services operate in the seme fashion.

A stete weter compery (COPASA) in Relo Horizonte functions with
mere pessive commnity perticipstion. COPASA repleced weter meters with
flow restriction devices in low-income areas in order to cut losses from
defective meters end clendestine use. Participetion is recuired on the
part of the communities only in the organization of 1Jlocel Jjuntes for
supervision end vigilence of the systems. Put this progrem involved
100,000 residents in Belo Herizonte end opereted successfully to cut

losses of beth water and administrative costs in the system.

Still another instence of community perticipetion is being orgen-
ized in the low-income settlement of Aguablence in Celi, Colombies e com-
munity of 250,000 low-income persons, 9O perceht of whom bheve settled
within the pest six yeers. Clandestine cormnections, the leying of pipe,
improvised stendpipes and locel weter distribution lines ere bletertly
illegel but widely visible in the community. FMCALI (the city water
authority) is ettempting to bring these clendestine hookups into the
comrercial system and to upgrade service by providing low-cost credit,
technical essistence, ard meteriels for further instellatiorns of indivi-

2ual and public cormnecticrs.

C. (Ceses cf Pertiel, and Self-Sponsership

Firelly we heve two ceses of self-help thet fall on either side of
Jocel or netionel sponsorship. First is the cese of the quasi-legel

housing settlements kmown es pirete colonies (in Colombia) eor suburbios



(in Prazil). In one study of pirete subdivisions in Bogota, Allen Cer-
roll (1980) found = strict quentitative relationship between property
value and weter and sewape infrestructure (including standpipes)
finenced by the developer. Where city intervention has been attempted,
weter service in the formr of standpipes increases the velue ¢f the lot
bty 2 factor of two or three (Carroll, 1980). Cerrcll =2lsc found thet
private subdividers uninfluerced by the policy interventions by the city
enjcyed fentestic returns on investment. City contrel over such
cevelopments hes provern thet, in hundreds of cases, weter and sewerege
car be finenced through 2 private merket end meet the derands fer e cer-
tzin strete of the urbar populetion. Deta ir the Cerroll study suggest
thet ur to three-quarters of the illicit buyers would be stle to afford

ririmum standards imposed in city-reguleted developments.

In several sgu=stter settlemente studied by the auther ir 1977,
investments in housing, weter, and sewerape were mede entirely in the
ebsence of any cofficiel locel or netionzl suppert. The sponsorship in
these cases was on the pert of the communities themselves having found
various weys and mears to reduce uncertzinty or offset the risks of
their irvestments. In ore commumity (in the South zore of Rio) invest-
ments in water and sewerege were widespread. Fven when teken clandes-
tirely, weter connections cost money tco hire skilled pipeline tappers.
Conduction mechanisms through pipes, cement works, and accessories zlso
represented substentiel monetery value. No such investments were visi-
tle in 2 parallel community in the North zone consisting of populetions
cf eaquivelent size, background, erd income. The conditions of the sur-
rourding environrent, both ir the lebor merket 22 well as competitior

for lend from a privete bus compeny, were sufficiert to forestell such
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Investments.

Such institutionezlly unsponsored or self-help activities are by fer
the most widespread form of "perticipation" in low-income settlements in
Latin Americe. These case illustretions suggest a veriety of routes and
mechenisms by which 1locmr]l or nationel sponsorship cen accelerate end
mogrify community perticipstior and self-help efforts to improve the

sanitery environment in low-income comrunities.

The ceses a2lso expose & divergence of priorities between househclds
and institutional sponsors in conrection with infrastructure improve-
ments. On the one hend, the households in making their decisions for
investmerts 1lcok primerily to legal tenure, or some form of sutherized
or officiel epprovel, such as partial tenuvre, officiel irfrastructure
investments, engegements or ongoing dialogue with officiels, or merely
in the age of community. On the other hend, sponsors wishing to select
terget communities propitious for public sector investments would leck
first to locel expressions of interest and orgerizetion. Evidence. of
investments e2lreedy mede, the degree of finishirg tuildings, the amount
of second steries and rentel bhousing from primery owners, clendestire
hookups, and finelly, 1locel businesses, cooperatives, or improvemert
associetions are elso importent. Ironically, each side in e sense looks
for similer corditions 2rd assurences. PBut the uncerteinties
represented bty the sbsence of these conditions sre most eesily remeved
by officiel act. In turn, officia] action is meinly deperdent upor 2
dielogue end mutuel willingress of locel associetions to perticipate
with officiel institutions end vice versa, s well es to e secondery

degree, upon the presence of techniceal, procedurel, and technologicel

devices to enable externsions of water and weste systems at 2 reesoneble

cost.



V. STANDARDS, TECHNICAL APPROACH, AND TFCHNOLOGIES

Community perticipetior is appropriate to coordinste service expen-
sions 25 and when they are convenient for the community, but perticipe-
tion must gc hend in hend with technologicel changes and revisions in

stenderds.

A. Revised Stenderds

Standerds of service and of herdware heve been adopted largely from
European end First World spplicetions with modificetions to suit cost
end meterie]l constraintes in Letin America. Although there 1is probebly
rocm for modificetiors in techrical starnderds concerning design life-
time, cepacities, end volume of water delivered, most of the standards
in operstior whick reaquire modificetion are unwritten. For instance,
complete services end universel house connections form an unwritten end
expensive standerd of service in water and westes. Sirilerly, wéter-
borne sewerage, metered service for water, and even the delivery cf
water itself fror captation to individusl weter tzp by an authorized
public egercy implies high overheed and admirjstrative costs. Increzssed
conservation and reduced losses are two additionel esreags where, given
the high cost of water (on the order of 2-3 U.S. cents/cubic meter) and
high volume of losses (40-50 percent), weter retazined or conserved hes 2
hieh veluve. Conservetion end less reductior in the city of Cali 2lcne,
for instence, could iIn 2 few short years yield 2 return of .75 to 1.0
million dollers (see Teble 6). Much higher vzlues would be availsble ir

suct erid cities as Mexico City, Monterrey, Lime, ard the like.
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B. New Approaches and Technologies

No new technological breskthrough is recuired to achieve weter end
waste goals by 1920, Many nationzl and international institutions heve
combined their efforts to develop and perfect new or 2alternative low-
cost technologies suitetle for epplication in low-income urber arees.
PAHO end the U.N.D.P. Technical Assistence Group sre presently working
to diffuse technclogies. But perheps with the exceptior of a vandel-
proof spigot for public staendpipes, no new technology is needecd.
Rather, more elaborate, refined, and prectical configurations of present
technelogies are reauired. For instance, ablution blocks witk fecili-
ties for drinking weter, laundry, and personz]l hygiene cer serve to
focus facilities around community needs in a configurstior which Jlocel
comrunities can control, expend, end adrinister. Such 2 configuraticn,
erploying 2 "fontanero" to charpe for water and meintain the fecility,

has beer used successfully.

Along with these configurations, further work is reouired on low-
flow facilities, perticulerly flush toilets, as well 2= flow restrictien
devisee and tioloricel weste disposel systems designed eezin for
clustered use. The SIRDC is one such system which has been proven in
several locetions in Mexico (Schmink, 1984). The SIRDC syster can serve
the waste disposzl requirements of between 50 eand 150 persors in clus-
ters of households for 2 cost 4C percent below standerd, weter-borne
sewege systers. In a28dition, the SIRDO hes the advantage of integreting
organic wasteg, thereby reducing sclid waste collection end at the seme
time producing e high cquzlity humus fertilizer for szle or local merk-

ete. PRelstively intense oreenizetionel end
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educational efforts are required to launch this system, although these
efforts mey be expected to diminish as experience and knowledge ere

acouired.

Finelly, up-graded spproaches tc weter and weste disposel heve
demonstrated cost effectiveness. McJunkin (1982) reports operating cost
differentiels or the order of 1 to 6 for simple water end waste systems.
The World Berk hes amply diffused the schemetic errangements end
econoric financial srgumerts in support of this epproasch (see Figure 4).
Cormunity perticipetion fits herd in glove with this approzsch to the
extent thet contrecl over the decision of initiel investment, externsion,
expersions, density of hookups, plecement of facilitjes, setting of tear-
iffs, operation and meintenarce, can be left in the hends of the commun-

ity.



Figure 4

UPGRADING APPROACH TO WASTE DISPOSAL

Sanitation
system
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1. Overbung fetrine 8 Pour flush latrine. soshawey 14 Low volume cistern flush. soakawey. 17. Conventions! sewevage 18 Vault end vacuum tank
2. Trench letrine 9. Powr flush latrine. squeprivy. soskawey or sewer 19 Vauk, menuel removal, truck, or cart
3 P latrine 10 Pour flush. septic tork, vault 15 Low volume cistern flush. aqueprivy. 20. Bucket latvine
4 Reed Odoriess Earth Closet 11 Sullege flush, aqueprivy, soskawey hawey. o sewey 21. Mechanical bucket latrine
S Veretioted tmgroved ot letrine 12, Sullge flush, septic tank, soskeway 16 Low volume cistern fush, septic tank, Legend
6 Betch composting lstrine 13. Conwentionel septic tank sosksway. or sewer D Movernent of Mquids
7. Conttnuous composting letrine
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13 Seme as 12 except conventions! cistern flush. 14, 18, 16 Same a3 corresponding configuration in 8 to 12, 17 See standard menusls and texts.
except for elevated cistern with low volume flush.

S ource: World Bank, 198 a
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VI. TOWARDS ALTERNATIVF STRATEGIFS FOR WATER SUPPLY AND WASTF

DISPOSAL

Financizal resources asre not aveilable to meet the water supply and
waste disposel goals agreed by member countries for the yeer 1990, and
probably neither for the year 2000. This peper hbas ergued thet revi-
sions in standerds, sppreoaches, and technologies will help not only to
cut the costs of weter delivery and waste disposel systems. Hypotheti-
cel revisions for Cali are illustrated in Table 6, sugpesting 2 40 per-
cent savirgs in cost, and potentizl for more extensive eavailability of
services for weter and waste. PBut techmologicel, institutiona]l, and
adrinistrative reforms and innovations may not be the most important
priorities, es PAHO suggests (1983). Nor cen cost-cutting messures
elene be sufficient to reach the heelth objectives of the member coun-
tries. These strategies must also incorporate verjous forms of commrun-
ity perticipetion. This is necessery to mcbilize community resources,
but elso more importently, to elicit cormunity attentior end resolve to
handle the wide variety of decisions and steged investments thet will be
required to effect rinimur basic service in the first place, and lester,
progressively more elezberete services a5 the communities &are ready to

take them.

In effect, this ergument proposes thet er important frection of the
edriristrative, operztion, and meintensnce espects of loczl water supply
eand delivery tesks be shifted from the centrzl] authority tc 1locel cor-
mmnities, as has been dore in the Rurel Basic Senitation Proeramr in
Colemtia. Locel revenue collection 2nd meintenance and repair heve been

and cen be cerried out at the 1locel level. But tc successfully



Table 6

CALI: ALTERNATIVE STRATEGIES FOR 1990 GOALS

Water Sewerage
Pop. in Unit Total Net Pop. in Unit Total Net

Strategy Component 000's Cost Cost Change 000's Cost Cost Change Total
Standard Technology 338.9 115 3.897 240 130 3.170 7.067
Conservation 372.9 o724 =.724 ~-.724

€.02 U.S.$/m3

36.2 x 100 m3
Revised Standards

1. 100 1cd 268.5 85 2,282 -,805 -.805

2, Ablution blocks 80 80 640 ~,400 -,400

3. Biological waste 80 50 400 -,640 -,640

& pit latrines

TOTALS

Amount Saved 1.529 1.040 2,569

City Goals with Reductions 2,368 2.130 4,498

a, Unit costs in U.S. dollars, totals in millions.

Source: author
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implement these notions & great deez] more experimentation must be tried
end the development of routine manzgemert and cormunity orgenizetionel
technigues refined for applicaetion tc weter and waste services. The
groundwork for this socio-technical strategy hes already be leid in
self-help housing ard to 2 lesser extent rural wzter and besic senite-

tion facilities.
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