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Surmary and principal conclusions

1,” The pﬁrpoée of this study is to investigate "the sources of investment
required for the programmes prepared for the Decade and the form in which
internal resources can be channelled for that purpose, as well as whatever
financial surpluses mav be available"; as requested by the Sessional Committee
on Water at the éighteenth session of CEPAL,

2. The investigation has been based on the following sequence of analysis:

(a) Establish the provision'in 1977 of water supply and ssnitation in
each country for the urban and rural population;

(b) Establish recent trends in the provision of service and consequent
amounts of investment separately for water supply and sanitation for-both the
urban and rural ﬁopulations, country by comntry;

(¢) Establish the provision of service for the period 1977-1990 on the
basis of (i) the announced or expected goals to be adopted by governments,
and (ii) 100% access of both the urban and rural population )
to a reliable source of drinking water and adequate excreta disposal;

(d) Estimate the levels of investment required by the two goals for
future service in water supply and excreta disposal; A

(e) Evaluate the possibility of financing the two estimates of investment
in water supply and excreta disposal established in the study for the
countries of the region; '

{(f) Establish the possible sources of finance.

.3, ‘The population to be provided with service in Latin America for the
period 1377-1990 is estimated at between 171 and 296 million in the case of
water supply and 226=298 million in the case c¢f adequate excreta disposal.

The urban/rural breakdown is as follows:

b Rural
Urban {Thous ands ) =
Hater supply 128 764 - 181 020 L2 388 - 115 217
Excreta disposal 130 1S4 - 213 142 46 355 - 85 015

The range depends on the coverage goals adopted, with the higher figure

repregenting the provision of service to the whole population.
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4, The investment costs of the provision of new services have been estimated
on the basis of two sets of costs for new connexions to water supply and
sewerage systems or for the construction of wells, latrines and other devices.
The total investment required, in the period 1977-1990, in the region varies
from a minimum of US$ 36 billion, with less than complete coverage and using
the lower of the two estimates of connexion costs, to a maximum of

Us$ 61 billion, with complete coverage of the population with adequate
services and the higher estimate of connexion costs. 7

5, The annual investment estimated for the Decade would range from USS 2,76
to #%.69 billion compared with an estimated average annual investment of some
US$ 2 billion during 1970-1977, -

6. Possible future levels of investment in water supply and excreta disposal
have been estimated on the basis of the relationsghip between gross national
product and the level of provision of water supply and sanitation.. On the,
basis of a relatively simple regression of past levels of water supply and
sanitation against the per capita gross national product, the level of
provisicn to be expected at the end of the Decade was estimated separately
for urban water supply, urban sanitation, rural water supply and rural
sanitation, Two estimates of the future growth in national income were taken
from a recent CEPAL study of the development prospects of Latin America in
the 1980s., From the comparison of the results of this analysis with the |
goals established for the Decade variocus observations can be made on the
continued maintenance of the historical relationships of the sector within
the economies of the countries of the region:

(i) most countries would be able to achieve the goals they have
established for urban drinking water supply, although falling short of
complete coverage; .

(ii) only a few comtries could achieve the goals they have set
themselves in urban sanitation and rural drinking water supply and none will
achieve complete coverage; ' N

‘ (iii) nearly all countries would be able to realize the goals
established for rural excreta disposal and a good number will be providing

such services to the whole rural population,
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7. Tt can be concluded that continued investment in the sector at past

rates will generally not result in the achiewvement of the goals set by the
comtries of the region and certainly not in the provision of adequate services
to tﬁe whole population of the regicn. .

8. If greater resources are to be invested in the sector during the Decade,
the bulk of the financing required will have to be found within the countries.
From the analysis made in the study it would seem that, in general, the
countries of the region with larger or medium-size economies will be capable
of generating the required finamce. In contrast, with some exceptions the
smaller economies will have considerable difficulty unless the overall amount
of gross fixed capital formation is raised or a very high proportion is
dedicated to the sector. ‘

9, External loans have assisted in the financing of water supply and sewerage
investments in the past. In the period 1970-1977, loans received by the region
for investment in the sector totalled some US3 1 700 million but were unevenly
distributed among the cowntries. This sum was equivalent to 8% of the total
investment in the sector., If during the next decade this proportion is
maintained, then the external contribution would reach a maximum of some

US$ 378 million a year compared to 209 million in the 1970s, The pattern of
external financing in the past, heavily weighted in favour of a few of the
larger countries and of urban water suwpply and sewerage must change if the
goals in the smaller and less-developed countries and for the rural
porulation are to be met. Such a shift in the pattern of lending may be
difficult unless the management and operaticn of the sector is improved in
many countries,

10. Finally, it cannot be concluded that financial support or the lack of it
is the only element which will determine the successful achievement of the
goals of the Decade in the region. Of equal importance is good management,
which must include the adoption of stable policies toward the sector, viable
long~term strategies for its development, the availability of adequate and
trained staff and the development of rational management practices to conserve

existing installations and maximize their utility,.
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The financial demands of the Internatiopal Drinking Water
Supply and Sanitation Decade In Latin America

This investigation of the financial demands of the Intermational
Drinking Water Supply and Sanitation Decade was requested by the Sessional
Committee on Water at the eighteenth session of CEPAL. The Committee asked
CEPAL to increase its participation in the preparations for the International
Drinking Water Supply and Sanitation Decads (IDWSSD) through, inter alia,

"the study of the sources of financing for the investment required
for the programmes prepared for the Decade and of the form in which
internal resources of the cowntries can be channelled for that

purpose, as well as whatever financial surpluses may be available;'.

This presupposes a knowledge of the water supply and sanitation
investment programmes proposed by each country for the period of the IDWSSD.
Once these programmes are known, the levels of investment can be established
from:

(a) the difference between the national goal for water supply and
sanitation provision in 1990 and provision in 1977; and

{b) the anticipated investment costs of increased services needed to
meet the difference between the existing and the proposed levels of service.

~ In themselves, both these factors are indeterminate as few countries
have established goals for national programmes, Similarly, costs are not
easily estéblished in the absence of detailed information on existing
conditions country by country,

The secretariat has, therefore, prepared its own evaluation of the
likely amounts of investment in water supply and sanitation during the next
decade so as to be able to reach conclusions on the financing required and
the sources from which this finance might be dvawn, This investigation has
been based upon tﬁe following sequence of analysis:

1. Establish the provision in 1977 of water supply and sanitation in-
each country for the urban and rural population, with an attempt, where
possible, to distinguish between the concentrated and dispersed rural
population.

2. Establish recent trends in the provision of service and consequent
amounts of investment separately for water supply and sanitation for both

the urban and rural populations, country by country,
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3. Establish the provision of service for the period 1977-1980 on the
basis of {i) the announced or expected goalé to be adopted by governments,
and (ii) 100% access of both the urban and rural population
to a reliable source of drinking water and adequate excreta disposal.

4. Estimate the levels of investment required by the two goals for
future service in water supply and excreta disposal,

5. Evaluate the possibility of financing the two estimates of
investment in water supply and excreta disposal established in the study
for the countries of the region.

6. Establish the possible sources of finance,

Water supply and excreta disposal services in Tatin America
end the Caribbean in the late nineteen seventies

The Pan-American Health Organization estimated that in 1976, in the
region as a whole, some 70% of the urban population lived in a
dwelling with a commexion to a centralized water system, In contrast, only
16% of the rural population were so fortunate. At the same time, 40% of
the urban population lived in dwellings with connexions to a sewerage system.
In the cowmtryside, the proportion of houses connected to sewerage systems
was very small. It cannot be concluded, however, that the population
not served by centralized systems,.particularly in rural areas, does not
have adequate water supply or excreta disposal. ‘Neither can it be assiumed
that the sanitation characteristics presented in this survey of the region
provide an accurate and full picture of the situation,

Statistics on water supply and sanitation are unfor’funately not
collected systematically in most countries of the region exégpt through
~ population or housing censuses. In consequence, for many countries relisble
data on water supply and sanitation conditions are ten years old _
(see tables 1 and 2), More recent data is available only from the Pan-American
Health Organization surveys published every three years. Unfortwnately, for
many countries there éxist considerabie discrepancies between this information
and that of the censuses, as well as from survey *o survey, This is less the
case with urban water supply but even here there are differences in the

proportion of provision reported. In consequence, it is difficult to

/Table 1



ACCESS TO WATER SUPFLY CL&SS

LRole &

IFIED ACCORDING TO THE FORM OF SUPPLY

(_l':‘f_rcenta.g_gi)
Piped system Self supply
Tayt Less lMore
o . ‘ Within than than . Cther
mtry €& Inside lot but 100 100 gupopa) well PRI River and  Total
house outside mebres m?‘:or;s _ -vater unknown
house pice  house
Argentina Total 1960 “4‘5\':5 356 4.4 - 5106 41.8 - - 6°7 La.b4
Urbsn 1960 5k.5 29 e 5 e 62.9 535 - - 3.6 7.1
. Rural 1960 ?nk 2»3_ Y — lll'ol &09 - - 1699 85,9
Bolivia Total 1976 - - - - 25.8 235 0.5 32,5 5.8 63.2
Urban 1976 - - - - 78,2 6.7 0.2 4.0 10.1 21.1
Rural 1976 - - - - 7.9  3he9 0.7  53.7 2.8 92,1
Brazil Total 1970 - - - - 72.8 2he7 - - 4204 67.1
Urban 1970 - - - - 5.0 23.6 - - 21.4 45,0
Rural 1970 - - - - 2.5 26u3 - - 71.2 9795
Colombia Total 1973 —— 6748 — 20l —— 69,9 1l.8 2.0 12,9 3ol 20,1
Urben  1979% —— 88,9~ —_—2p5 e Glh T 2.7 1.4 1.4 2.1 8.6
Rural 1973 —— 28.8 — S, [ p— 302 28.4 3.2 3.p Z.9 .8
Costa Rica Total 19?3 - - - - . @na 8.0 e - 2242 0.2
Urban - - - - - - - - - -
Rural - - - - - - - - - -
Cuba Total 1970 40,9 15.4 %63 ——33,2— 79 2.6 43,7
Urban 1970 60.5 21.8 32.6 —_14o% — 0.9 2.2 174
Rursl 1970 %.8 3.6 A R e N 21.1 5.3 62.6
Chile Total 1970 577 13,3 71,0 18.9 - - 10.1 25.0
Urban 19?0 7351* 1691 8905 5.8 - - 1".7 10.5
Rural 1970 1"09 I‘B]. 9;0 62(:8 . - - 2802 9100
Feuador Total 1970 20.0 134 — 9.5 — 429 26.1 0.8 228 73 57.1
Urban 1970 41}»8 2802 - 1091'} 8304 308 05“ 1.8 10-6 1606
Rural 1970 %0 e = 89 —— 15.1 41.5 1.1 573 5.0 84,9
Fl Salvador Totsl 1971 26.4 20.7 47,2 15.3 2.6 33,6 1.3 52.8
Urban 1971 59.9 27.9 87.8 602 0.2 4.9 0.9 12,2
Rural 19?1 28 15.7 1805 21.7 403 53:9 lue 8l.5
Guatemala Total 1973 16.7 Bo7 ——10a0 ——  42.3 27.3 - 27.2 Fe2 57a7
~Urban 1973 38.1 20,0 —— 24,3 82,3 G5 - -] 4.9 17.7
Rural 1973 4.2 2.1 ——12.6 — 18,9  37.8 - h1.1 2.2 8Ll
Honduras Total 19?1!' 1504 17.2 JUU | 1, 4551 29.7 - 26.0. 1.1 5509
Urban 1974 o3 36,0 ——15.2 G0.5 5.7 - 202 1.6 . 9.5
Rural 1974 Ioly Be5 —— B — 21,27 40.8 - 370 0.9 . 78.8
Jemaica Total 1970. 16.6 24,4 — 27.2 63.2 - - - - 3.7
Urben 1970 33,5 53,3 e 11.5 —— 8B4 - = - - 1.5
Rursl 1970 2.8 9.0 —— 40,0 — 51.8 - - - - 48,2
Mexico Total 1970 28.8 10,6 — 11,6 61.0 - - - .0
Urban 1970 5kal 15.8 —— 10— 80.2 - - - - 19.8
Fural 19?0 1?-1 304 ——-—13-:3--—— 33-:8 - - - - 6602
Nicaregua Total 19710  26.3 60  —— 52em. B7.5 2.2 - 25.4 6.0 62.6
Urban 1971 5200 11.9 —— 8,0 71.8 18.6 - 2.7 6.0 28.1
Rural 1971 . 1.6 0 —— 2e5 e bk 43,3 - k7.3 5.1 95,6
‘Paneama Totsl 1970 24,2 26.9 51.1 12.2 0.6 13.3 22.8 48.9
Urban 1970 - - - - a0.7 4,0 - - 5.3 9.3
Rurel 1970 - - - - 11.9 20.2 - .- 7.9 88.1
Parsguzy Totel 1972 - - - 11.1 o 8006 ——— 6.7 1.6 58.9
Urban 1972 - - - - 2746 e B7 —— - B2 1.6 T2ekt
Rural 19?2 Ll - - - 0.0 59-2 —— 9-1 . 1-? 100.0
Peru Totsl 1972 25.3 43 ——— 11,8 — 414 Qa1 9.8 9.7 58.6
Urban 1872 43.5 705 18,1 — &1 5.7 .- 9.7 15.5 0.9
Rural 1972 1.3 0 —— 305 — o8 136 - 79.6 2.0 95.2
Trinidad and Tobagp Total 1970 3.5 134 —— 1.4 86,3 - - - - 13.6
Urban
: Rural )
Urttguw Total 1”5 - - - - 7208 17.0 8.1 - 2ol 2?02
Urban 1975 - - - - 75,2 17.3 7.1 - 2.4 26.8
Rural 1975 - - - - 3.6 38k 323 - 508  Gb.h
Venezuela Total 1971 724 - 642 - 78.6 - Se5 746 B.3 2keh
Urban - - - - - - - - - : - -
Rural - - - - - - - - - - -

Sourcet Most recent ROUSLNG Census of each cOUNtry.
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Table 2
SANITARY FACILITIES, BY TYPE
(Percentages)
¥ater closet .
Country Year . Latrine None or unknown
Sewerage  Septic tank  Subtotal .
Argentina Total 1960 61.5 25,2 13,3
Urban 1960 73,8 19,3 K 6 o9
Rursl 1960 2l.l L7 34,2
Boliviae Total 1976 12,7 1.7 - 145 6.8 78.7
Urban 1976 20,7 306 ’ 5"‘94 12.2 53.4
Rurel 197% 0.k Ok 0.8 3.1 96e1
Brazil Total 1970 17.5 9.5 2609 53.3 .7
Urben 1970 29.8 15.2 4s.1 Lo.9 14,0
Rural 1970 0.5 1.6 Zal 22.58 75.1
Colombia Toteld 1973 51ak 6.2 5746 10.5 319
Urban 1673 7547 605 82,2 9.4 Bok
Rursl 1973 608 5:6 12.3 12.7 75.0
Costa Riea Total 1973 14.8 20.4 443 k4.7 11.1
T Urban cee .00 LYY eoon eaq
Rm.al L2113 L2 -3-2-3 cod L1
Cuba Total 1970 43.8 3802 18.0
Urban 1970 6401 29:0 6.9
Rursl 1970 6.0 S5el 38.8
Chile Total 1570 45,7 5.9 5Lo5 " 45,7 207
Urben 1970 5895 602 . 61}05 35,2 0.3
Rural 1970 2% 4.8 8.1 8.2 10.7
Ecuador Totai 1974 28e1 28:1 9.9 T B2.0
Urban 19?4 6"’94 6"‘:&' 15:8 1968
Rural 1974 %a2 2.2 . 5e9 Q0.9
El Salvador Total 1971 16.) 6a3 224 18.8 5808
Urban g7l 39.0 12.8 51.8 0.5 17.8
Rural 1g71 0.0 1.7 1.7 10.6 87.8
Guetemals Total 1973 149 3.0 179 22.8 59.2
Urban 1973 e 6.0 k5.5 36.9 17.6
Rural 1973 0.6 1.3 1.8 14.6 83.6
Honduras Total 1974 13,0 1.3 1hd JB.Z.,B . 67.8
Urban 1974 - 286 2.3 419 <9 -
Rural 1974 1.2 Oolt 1.6 9.0 894
Jamatca Total o 31.3 65:4 3.3
Urban 1970 63.0 R . D8
Rural 1970 5.5 89.2 ' Se3
Mexico . Total 1570 bi.5 58.5
Urhan 1970 6l.0 e o0 e
Rural . 1970 12.8 86,2
Nicaragua Totsl 1571 15.3 4.0 19.3 34,0 6.7
Urban 1971 31«0 . 6.9 3?:9 52-7 goh
Rural 1971 0.2 1.l 1.3 16.) 82.6
Panema Total 1970 31.7 8.k 40.1 31.6 28.3
Urban 1970 62.2 11.7 ?lhao 23a1 2.9
' Rural 1970 1.2 5.2 6.6 40.1 53.3
Paragusy . Total Co1a72 4.3 10.0 143 b 602
Urban 1972 10.8 22,8 32.6 63.9 205
Rural 1972 0.0 1.3 1.3 85.9 8.8
Peru ' Total 1972 22,1 [+]8 ] 22.2 1&8 75:0
Urben 1672 38.4 Qa2 " 38.6 7.7 557
Rural 1972 e 0.0 0.5 0.8 98.6
Trinided and
Tob@ Total 1970 12:2 15=5 27:? ?1-? '0:6
Urban
Rural, :
Uruguey Total 1975 . 43.8 43.8 48,38/ 7.9
Urban 1975 253& 2501" s?eha! . 795
Rural B L 0.9 0.9 74.:@ 24.5
Yenezuela Total 1971 40,3 13.2 53.5 23,9 22,6 .
Urban :
Rural

Source: Most recent housing census of each country.
2/ Includes septic tanks.
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establish in an exact manner the present coverage of water supply and
sanitation services even at the country level, Information on the type of
services provided is increasingly less available as greater detail is demanded.
For the purpose of this study, it was neceésary to develop a
standardized estimate of existing coverége and the decision was taken to
attempt to develop best estimates of the likely provision of serviece in 1977,
on the basis of all available information including the most recent information
provided by the Pan-American Health Organization {see table 3).1/ The most
problematical of all the estimates is that of the provision of sanitary excreta
disposal in rural aveas. The difficulty lies in the definition of what
sanitary excreta disposal consists of, in the absence of the simple and clearw
cut solution of a sewerage connexion. A stricter or looser definition may
largely explain the wvery big variations seen in the existing provision of
sanitary excreta disposal between countries of generaily similar economic and
social development.

Future demand for water supply and sanitation and levels of
investment in Latin America and the Caribbean '

The level of future demand for water swply and sanitation, in any period,
is set in an absolute sense by the difference between the present population
having an adequate water supply and sanitation facilities and the existing
total populatioﬁ plus with the expected increase in population over the period.
This absolute demand may not materialize into effective demaﬁd due to the lack
of the ability to pay for the improved service either individually or by the
community.

In order to reflect this possibility two estimates of future demand for
water supply and sanitation in Latin America have Leen developed as the basis
for the preparation of estimates of the probable future demand for finance.,

The two estimates are based on the following:

l/ For some countries, particularly in the Caribbean, little informatien
is available and they have had to be excluded from the table. TFortunately,
in the majority of Caribbesn countries access to water swpply and
adequate sanitation is universal and the task in the next Decade is to
maintain, improve and expand existing facilities rather than to meet
a heavy backlog of demand, '

fTable 3



Table %

LATIN AMERICA: ESTIMATED PROVISION OF WATER SUPPLY AND EXCRETA DISPOSAL, LATE 1970s

(Percentage of population)

Other
excrets
Country Water supply . . Sewerage disposel

Urban .. -Rursl Urben . Rural Bural

Argentina a/ 70 14 3% - 66
Bolivia b/ 30 . 2 1 0 4
Brazil ¢/ ob 10 45 9 )
Colombia b/ 80 29 76 7 8L
Costa Riea G/ 495 60 2 4 79
Cuba d/e/ 91 10 ) 6 -
Chile bf 81 8 30 9 81
Dominican Republic 4/ €6 12 -7 - 40
Ecuddor bf 73 6 €3 3 ?
El Salvador 4/ sh 3 - - 2
Guatezala b/ 58 6 ko - 17
Raiti g/ 17 0 0 0 5
Honduras b/ 75 1% 4% 1 10
Jamaica 2/ 77 : 12 33 0 95
" Mexico df 70 32 41 o 35
Nicursgue d/ - 85 9 38 . 0 18
Panams _b_/ Q2 12 4 6 A
Paraguay B/' 27 0 38 4] g2
Peru b/ 55 > k2 1 1
Uruguay b/ ' 5 24 5k 2 55
Venezuela b/ 65 31 65 15 73

Sources This table is vased upon various sources ineluding censuses and PAHO Surveys. The most
significant source is indicated for each eountry and entry.

Notes Water supply is taken to be a connection to a centralized piped system either in the house or
lot. Sewerage is connection to a sewerage system or a septic tank. Other excreta dispossl
devices are mainly latrines.

8/ #rgentine, Secretaria de Estedo de Trensporte y Obras Piiblicas, Subsecretaris de Recurses Hidricos,
Instituto Nacional de Ciencis . y Técnica Hidrices, La demands de szua en la Republica Argentina,
Mendozay 1976, - ‘

H/ Most recent census of population or housing.

f_/ IBRD, Brazil, Human Resources Special Report.

48/ Pan America Health Organization, Health Conditions in the Americas, 1977.

ef In the case of Cuba, the government has adopted a policy of concentration of the rural population
and the provision of sewersge. In consequence, the use of other sanitary devices is not relevant
to future policies and no esiuimate of the population eurrently so served has been made.

/1. On
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1. On the stated or assumed goals of individual countries for the
International Drinking Water Supply and Sanitation Decade, as an estimate
of effective demand., Where the goals have had to be assumed, they have
been based on interhcountry's"imilarities or on other information available
~ on investment policies (see table ),

2, On the assumption that the whole future population will be supplied
with adequate water supply and sanitation by 1990,2/

The resulting estimates show, not surprisingly, that large increments
in demand for both water supply and sanitation can be expected under both
sets of assumptions (see tables 5 and 6)., In many countries, these
estimated increases in demand exceed the present provision of service,
particuylarly in the supply of sanitary excreta dispesal facilities in both
urban and rural areas. In some countries the increase in new installations
required to achieve the goals established for the Decade will triple or
quadruple existing installations. It is obvious that such tremendous
changes in the installation of adequate facilities will generate very heavy
investment demand for the sector, which will be increased further if

complete coverage of the population is adepted as the goal,

Future investment requiréments

The expected investment required during the decade has been estimated
by applying two estimates of inrstallation costs of new connexions uéing
conventional technology to the two estimates of the future population to
be served to obtain four different projections of future investment

requirements. 3/ The estimates of the costs of installation were obtained

2/ The definition of an adequate water supply is a household connexrion to

- a central water supply system for the urban and concentrated rural
population and, at least, a protected source of water for the dispersed
rural population, Adequate sanitation is defined as a household '
connexion to a centralized sewerage system or septic tank for the urban
and concentrated rural population, and, at least, a sanitary latrine
for the dispersed rural population.

3/ Conventional technology is piped water and sewerage or septic tanks in
urban areas and piped water or wells and sewerage, septic tanks or
latrines in rural areas,

/Table 4



COUNTRY GOALS FOR WATER SUPPLY AND EXCRETA DISPOSAL AT
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Table 4

THE END OF INTERNATIONAL DRINKING WATER SUPPLY

_ AND SANITATION DECADE
(Percentage of the total population)

Drinking water supply Sanitation

Country .

Urban Rural Urban Rural
Argentina 80 40 70 100
Bolivia 100 40 70 35
Brazil 83 32 75 54
Chile 100 80 80 100
Colombia 90 75 80 100
Costa Rica 100 90 100 lo0
Cuba 100 490 - 90 35
Dominican Republic 80 40 70 60.
Ecuador 100 100 - 100 - 100
El Salvador - 100 . 36 o0 40
Guatemala 75 20 0 80
Haiti 47 8 30 35
Honduras g0 21 65 75
Jamaica 20 4o 100 100
Mexico 80 60 70 100
Nicaragua 80 50 50 - 35
Panama 100 Lo 30 60
Paraguay 70 40 60 100
Feru 80 4o 70 35
Uruguay 100 100 100 100
Venezuela 80 75 0 100

Sourcet Data éupplied by governments,

/Table 5



Table 5

FUTURE DEMAND FOR WATER SUPPLY AND EXCRETA DISPOSAL BASED ON COUNTRY GOALS FOR 1990

3

Drinking water supply

- Egereta’ disposal

Urban Rural Urban ] Rural

Countries Population Population ?ncrement Popul ation Population Fncrement Population Population ?ncrement Population Population ?ncrement
served to be in I:)Opu- * sarved to be in ?opu— served to be in ?opu- served to be in ?opn-

. served lation . served lgtion . served 1sation . served lation

n _1977 in 1990 3’_! served in 1977 in 1990 _g_/ . served in 1977 in 1990 3/ served in 1977 in 1990 E/ served
Argentina 14 Bi9.8 20 876.3 6 026,5 67545 1 672.5 997,0 7 000.6 18 266.7 11 266.1 3 184.5 4 181.2 996.7
Bolivia 59642 3 345,2 2 749,0 63.3 1 587.3 1 52,1 616.1 2 341.7 1 7256 - 126,5 1 388.9 1 262.4
Brazil 46 359.7 91 204.5 44 8449 L 31,7 13 8f.6 9 489.9 45 657.2 & M13.7 36 75%6.5 17 Lh6.8 23 374.5 5 927.7
Colombia 13 0448 23 073.7 10 028.9 2 5221 6 495.1 3 973.0 12 392.5 20 510.0 8 117.4 7 6554 8 660.1 1 006.7
Costa Rica 8564 1 460.7 604.3 696.3 1 183.% hg7.0 376.6 1 460,7 1082.1 963.2 1 34,8 351.5
Cuba 5 508.8 7 655.5 2 146,7 %540 1 339.4 985.4 2 7847 6 889.9 k105,35 - 224 1 172.0 953.6
Chile 6 787.2 11 202.2 L 4150 T 173.7 1 486.8 1 313.2 4 189.6 8 961.7 i 772.1 1 953.,7 1 858.5 0.0
Dominican Republic 1 630.0 3 3276 1 697.6 %65,0 1 349.8 984,.8 666.8 2 911.7 2 244.8 1 216.5 2 02h,7 808.2
Ecuador 2 290.4 5 38%.6 3 093.2 250.8 5 565.3 5 314.5 1 976.6 5 283.6 - 3 L06.9 18,0 ‘5 565.3 5 147.3
El Saivador 1 018.0 3 207.2 2 189.2 75.2 1 179.8 1 1046 6409 2 886.5 2 245,53 - 526.7 .- 1 310.9 7842
Guatenala 1 42%.5 3 151.1 1 727.6 250.8 1 095.0 84h,1 981.7 3 3612 2 3579.5 © 710.7 L 379.9 3 669.2
Haiti 214.5 1 093.7 879.1 0.0 %88.6 388,6 0.0 698.1 698.1  207.2 1 813.6 1 606.5
Honduras 947,1 1 950.2 1 003.2 26722 560,2 293.0 54350 1 5846 1.0M.6 26,1 2 000.6 1 774.6
Jemaica 7228 1 175.3 452.5 137.7 4632 325.6 309.8 1 30549 996.1 1 089.9 1 158.1 68,1
Mexico 28 16,7 57 059.7 - 28 642.9 7 257.2 15 756.0 8 498.8 16 6441 49 927.2 33 283.1 7 937.5 26 260.0 18 322.5
Niearagua B38.8 1 85804 1 019,6 106.7 7277 621.0 490.4 1 161.5 671.1 A3k 5094 296.0
Panama 850.9 1 431.1 580.1 100.8 %66.0 265.2 684, 1 288,0 603.5 3948 SHD.0 154,1
Paraguay 305,7 1 312.4 1 009.7 0,0 842,56 842,6 4260 1 124,9 639.9 1 507.9 2 106.5 508.6
Peru 5.655.7 13 4731 7 817.5 178.9 2 605.5 2 hob,o h %18.9 11 789.0 7 ¥0.1 119.3 2 279.8 2 160.5
Uruguay 1 800.1 2 785.7 G85.6 112.5 380.2 2677 1 296,1 2 7857 1 489.6 - 356, 3 380.2 23.9
Venezuela 6 767.0 13 618.2 6 8511 968.8 2 390.5 1 421.5 6 767.0 11 915.9 - 5148.9 2 75042 3 187.1 436.9
Total 140 881.1 260 645.4 1728 764.2 1B 18,2 6l 286.2 42 368.2 108 7650 236 968.2 130 193.8 49 215.0 95 475.1 46 355.2

&f Population estimates taken from CELADE, Boletin Demogréfico, Afio

4

XII, N2 23, January 1979} and Boletin Demografico, Afio XIII, N 25, January 1980

—ZT.—.
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Table 6 -

FUTURE DEMAND, ASSUMING 100 PER CENT COVERAGE IN 1990: INCREMENT IN POPULATION SE‘RVEﬁ-I

{Thousands)
—————

Drinking ¥ater supply

Excreta disposal

Country
Urban Rural Urban Rursl

Argentina 11 245.5 3 505.7 19 0947 96,7
Bolivia 2 749.0 . 3 905.1 2 729.2 3 841.8
Brazil 63 525,3 38 92hod 64 27,7 25 839,3
Colombia 12 592,7 6 1380 13 2449 1 006.7
Costa Rica 60%e3 . 6l8.5 1 082.1 35105
Cubz 2 1467 2 94,5 4 870.8 3 13601
Chile b 415.0 1 684,9 7 012,% 0.0
Deminican Republig 2 528.5 - 3 0095 3 492.7 2 158,0
Bcuador 3 09302 5 34,5 3 406.9 5 147,3
El Salvador 2 189.2 3 202.0 2 56602 2 750.6
Guatemala 2 778.0 5 24,1 3 219.8 _.4 7642
Haiti 2 1124 5 181.8 2 326.9 b 9746
Honduras 1 490,7 © 2 4D0.3 1 894.8" 2 4.4
Jamaice S83.1 1 020.4 996.1 63,1
Mexico 42 907.9 19 002.8 54 €80.5 18 322,5
Nicaragua 1 484,2 1 348.8 1 832.6 1 2421
Panama . 580.1 814,1 7466 520.1
Paraguay 1 572.1 2 106.5 1 448.8 598.6
Peru 11 185.8 6 334.8 12 522.6 6 3945
Uruguay 985.6 26707 1 489.6 23.9
Venezuela 10 255.7 2 28,3 10 255.7 4369

Total 181 026.0 115 216.7 213 141.7 85 014.9

3/ Future population estimates based on seme source sg in table Se

/from the



- 14 -

from the Pan-American Health Organizatibn-(PAHO) and the Intermmational Bank
for Reconstruction and Development (IBRD). In the former case the cost
information is country-specific, but in the latter one set of cost estimates
has been applied to the whole regiom.

Over the period 1977-1990, the expected investment resulting from this
method of estimaticn is relatively high for the region as a whole.. The total
investment required in the region o?er the Decade varies from a minimun of
US$ 36 billion, with less than complete coverage and assuming lower connexion
costs of PAHO, to a maximum of US$ 61 billion, ﬁith complete coverage of the
population with adequate services and assuming the higher connexion cost
estimates taken from the IBRD. The annual investment estimated for the
Decade would range from US$ 2,76 to 4,69 billion, compared with an estimated
average annual investment of some US$ 2 billion during the period 1970-1877,
Such regional estimates mask, however, significant national differences which
will have considerable impact on the real possibilities of achieving the
goals established, _

The increase in investment required to achieve the goals established
for the Decade varies considerably from country to country. A large
proportion of the total investment required is concentrated in a few of the
larger and more developed countries of the region: Argentina, Brazil, Mexico
and Venezuela (see tables 7, B, ¢ and 10). Relatively speaking, however,
the weight of the estimated levels of investment necessary to meet the goals
of the Decade falls more heavily, however, on the smaller countries with less
developed economies, particularly, Bolivia, E1 Salvador, Haiti and Honduras.
In the region as a whole the increase in investment required to meet the
Decade's aims will vary from 50% to over 150% above the average annual
investment in the seventies (see table 11). In a few countries, such as
Brazil, even to achieve complete coverage of the population, all that is
required is that services should continue to expand at the rate achieved
during the 1970s. In a large group of countries an expansion of some 50 to
75% in the historical rates of increase in service will be required, In
a few, generally the least developed, a very large expansion will be demanded
even to supply between half and three-quarters of the population with adequate
services, as in the case of Bolivia, Ecuador, El Salvador, Haiti and Paraguay.

/Table 7
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Table 7

INVESTMENIS 1977-1950 BASED ON GOALS AND PAHD (0ST ESTIMATES

(Millions of dollars st 1978 prices)

Drinking water supply

Excreta disposal Total ine
Brban Rural Urban Rural vestment
Country Per- Per- Per- Per~
Dollars CeEnt- Dallsrs cent- Dollars cent- Dollars cente Dollars -
age age age age

Argentina 723.5 2.6 1197 49 1 5784 H4.7 20,0 0.8 2 4.6
Bolivia 16502 42,3 51,6 2345 120.7 30,9 12,7 3.3 3G0.2
Brazil " 5 828.9 5007 949,0 6.6 7 351.3 51.4 178,1 1.3 14 307.4
Colombia 1 002.9 43.5 3973 17.2 893.0 28a7 15.0 0.7 2 308,3%
Costa Rica 4Bk 32.5 38,9 26.2 b 3940 305 2.4 188.3
Cuba 7.4 23,7 118.3 10,9 574.9 53.0 1344 12.4 1 085.0
Chile 352,8 43,6 170.8 21,1 266,5 3504 0.0 0.0 810.1
Dominican Republic " 169.8 32,2 98.5 18.7 2469 46.8 12.1 2.3 52702
Ecuador 2b7.5 25.3 © 425,0 43,4 255.4 26,0 51.6 55.3 979.4
El Salvador 28.9 1.0 83.4 1646 224.6 b2,1 1.6 0.3 53304
Guatemala 158.3 4.3 €31 16.8 143.0 38,0 147 3.9 37604
Haiti 35,2 246 15.6 10.9 28,0 19.6 64,3 45.0 143.1
Honduras 100.3 20,4 14,7 5.8 104.2 4.9 35,6 14,0 254,83
Jampice 45,3 26.3 26.0 151 99.6 58.0 1.0 0.6 171.9
Mexico 2 29%.4 34,9 680.5 10.4 3 328,% 50.6 273.9 74,2 6 576.1
Nicaragua 81.6 39.2 9.6 = 23,9 7349 35.5 2.9 1.4 208.1
Panama 754 29.9 18.6 s 157.0 62,2 1.5 0eb 252.5
Parsguay 101.0 45,5 25,3 Sk 839 ' 37.8 11.9 Sb 222.1
Peru £26.0 47.7 121.3 Ge2 522.3 39.8 43,2 3.3 1 312.9
Uruguay 137.9 702 13,4 " 6B Bi,5 22,7 0.7 Oad 196.6
Venezuela 1 028.3 50.8 213.3 10.6 772.8 38,2 8.7 0.4 2 023.1
Total 13 695.0 38,8 3 739.2 106 16 986.6 g1 887.4 2.5 35 308.5

Noter Due to rounding the figures do not necessarily sum to the total.

/Table 8
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Table 8

REQUIRED INVESTMENT ASSUMING 100 PER CENT COVERAGE AND USING PAHO COST ESTIMATES

Potable water supply Excreta disposal Totsl in

Urban o Rural ' Urban Rural vestment
C_ormti'y Par- Per- Per= Per- ’
Dollars cent- Dollars cente Dollers cent~ Dollars cent- Dollars

age age age age

Argenting 1 250.1 .2 | h20.9 S 2 675.3 5.9 20.0 0.5 . 4 466.2
Bolivia 165.2 26.2 2347 37.5 190.9 0.3 38,8 6.2 629.5
Brazil 8 257.0 520 3 BO2.4 15.1 12 Bh5.5 45.8 776.6 2.0 25 771.6
Colombia 1 259.3 37.6 613.8 1803 1 457.1 43,6 15.0 0.5 3 345.2
Costa Rica ig.h 24,3 49,5 28,9 97.4 9.0 . 3.5 1.8 - 198.8
Cuba 2574 14.8 3F5 20.7 682.2 .2 439.3 253 1 738.3
Chile. 35C.8 325 9.1 2.1 421.0 L2.4 0.0 0.0 9950
Dominican Republic 253.0 26.1 201.0 . 3l.0 B4 9.6 32:3 3a3 970.3
Bcusdor 247.5 25.3 425,0 43,4 255.15 2601 . 5l.6 53 ¥79.4
El Salvador 218.9 29.7 256.2 34,8 256.6 34,8 5.5 0.7 7%7.2
Guatemala 249.8 29.2 392.3 15,9 193.5 2.6 19,1 2.2 - 856
Haiti 8.7 14.5 7.5 35:5 93.3 15.9 199.2 2.1 584,6
Honduras 143.1 29.4 120.2 22,7 189.5 37.3 9.0 9.6 507.8
Jemsica 58,5 242 8l.6 33.3 9.6 4l.4 1.0 0.4 2405
Mexi.co 3 435.6 321 1525 14,2 5 468.0 51.1 273:9 2,6 10 6991
Nicaragus 118.8 27.0 107.8 2h.5 201.7 k5.8 12.4 2.8 40,7
Panama 75.k 227 7.1 17.2 194.2 58.5 5.2 1.6 3%1.9
Paraguay 157.2 3847 63,2 15.6 172.9 52.8 11.9 2.9 406.2
Peru 895.7 40.4 316.7 14,3 875.6 39.5 1272.9 5.8 2 216.0
Uruguay 137.9 .2 13.4 6.8 b4, 5 22.6 0.7 Oub 196.6
Venezuela 1 535.2 45.0 332.9 9.7 1 5%.2 45,0 8.7 0:3 3 420?2
Total 19 31.3 52:3  9.986:3 16.7 28 338.5 W7ah 20916 3.5 59 727.7

Note: Due to rounding the figures do not necessarily sm to the total.
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Table 9
INVESTMENT IN 1977-1990 BASED ON GOALS AND WORLD BANK COST ESTIMATES

(Millions of dollars at 1978 prices)

Drinking water supply - Exoreta disposal Totel ire

Urban ' Rural s Urban ) Rural vestment

Country Per- . Per- Per- Per- :
Doliars cent- Dollars cente Dollars cent= Dollars cent Dollars

Bge age age age

Argentina 795.0 25.8 260.6 8.8 1 g32.2 62.7 84.7 2.8 3 0Ble5
Bolivia | 308.2 2Bl 46S.4 2.4 251.5 2,9 71,9 6.6 1 097.0
Brazil b koo h3.8 B48,.8 Boh b 712.4 46,7 117.7 1.2 10 102.5
Colonbia 7385 29.8 909.2 36.7 777.1 3loh 5103 2.1 2 476.)
Costa Rica 57,9 20,2 El.3 28.3 1347 47,0 13,0 4.5 286.9
Cuba 260.5 23,1 968 8.6 647.7 574 122.5 | 109 11275
Chile bs2.4 33,8 2511 18.8 635.6 47,5 0.0 - 0.0 1 331
Dominican Republic 162.9 29.6 91.0 1645 2801 0.8 17.2 3.1 551 a2
Ecuador 2787 13.5 1 16544 5603 . 5.0 19.3 225.7 10.9 2 06848
E} Salvafior A5.5 35.0 99.5 16.1 287.3 46,6 141 2.3 6164
Guatemala 181.5 27,9 7607 11.8 3zh.9 0.0 66,7 10.5 649.9
Haiti Q0.8 20,3 43,0 14,3 §3.8 31.3 721 2ol 29,7
Honduras e R 33.6 25.6 9.5 122.0 L5.4 31.0 11.5 268°9
Jamaica 56.9 22,0 - 353 13.7 162.7 63.0 302 1.3 258.2
Mexico 2 460.7 1.4 912,7 11.7 3 717.2 47.5 758 9.5 7 B304
Nicaragua 85.4 6.1 45.8 L 736l 343 . 48 2,2 213.1
Panama 62,2 3546 2506 146  Bh2 48.1 340 1.7 175.0
Paraguay 9.2 2.3 14.2 389 83.2 2kt 33.4 9.2 363.0
Peru 7634 37.9 258.1 12.8 9ig. b 47,0 - k6.0 2.3 2 015.9
Uruguay 137.6 30.9 3509 8.1 270.5 60,7 1.4 0.3 k5.4
Venezuela 597.8 45.4 123.6 9.4 84,1 bl b 10.3 0.8 1 315.9
Total 12 318.1 33.7  6.005.8 16,4 16 527.7 45,2 1 729.8 4o7 36 SGlod

Notet Due to rounding the figures do not necessarily sum to the total.

/Table 10
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Table 10

INVESTMENT ASSUMING 100 PER CENT OF COVERAGE IN 1990 AND USING WORLD BANK COST ESTIMATES
(Millicns of dollars st 1978 prices)

Drinking water supply Excreta disposal Totsl in=

Urban Rurzl Urban Rural vestment

Country Per- . Per-. Per- Per- '
Dollars cent~ Dollars cent=- Dollars cent- Dollars cent- Pollars

age ' age age age
Argentina 1 483.6 25,6 948,61 164 3 274.8 56,6 84e7 1.5 5 791.2
Bolivia 08,2 14,6 1 192.5 5605 357.7 18.8 218.8 10.3 2 117.3
Brazil 6 264.8 33,9 3 g1.6 18,8 8 2343 bh,5 513.1 2.8 18 49%.8
Colombia 927.3 25.4 1 kOok,7? 38,5 1 267.9 34,7 513 1oh 2 651.2
Costa Rica 579 18.8 1032 334 1347 436 13,0 ka2 208.8
Cuba 26005 15.1 2942 17.1 " 768.5 bho6 50,5 23.2 1 7236
Chile 4524 2605 322.2 18.9 934.0 5hy7 0.0 0.0 1 708.6
Dominican Republic 242.8 24e2 278.1 27.7 435,7 T 43,5 k3.9 1.6 1 002.5
Ecuador 278.7 13.5 1 165.4 5603 399.0 19,3 225,7 10.9 2 068.8
E1 Salvador 215.5 2hok 28805 3247 32804 37.2 49.6 5.6 881.9
' Guatemala 291.8 22.6 4749 267 439.7 34,0 86.6 6.7 1 293.0
Heiti 218,2 1604 57302 43,2 2,5 23,5 203.4 16.8 1 327.3
Honduras 134,3 221 9.5 Bhob 221.9 365 42.6 7.0 608.%
Jemai ca 73.3 20.9 111.2 %7 162.7 Lbok 32 0.9 35063
Mexico 3 68602 25,3 2 0h0.7 16.2 6 106.9 kg6 739.8 5.9 12 573.7
Nicaragus 124.3 27.5 108.2 24,0 199.5 44,1 19,9 bl 452.0
Pansna 62.2 ohob 7846 308 1041 40,8 " 10,0 3.9 25540
Paraguay 1544 .35 352.9 48.6 185.0 2545 334 L6 725.8
Peru 1 092.4 3.3 673.9 19.3 1 589.8 45,5 | 136.1 3,9 34921
Uruguey 137.6 20,9 3549 8.1 270.5 0.7 1.b 0.3 5.4
Venezuela 89%.9 39.6 192.9 8.5 1 163.k Slok 1003 0.5 2 Bl
Total 17 361.3 28.2 1k 3%0.4 23,3 26 931,0 43,8 2 909.3 b7

6l 532.1

Notes Due to rounding the figures do not necessarily sum to the totals

/Tabie 11
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Table 11

i.ATIN AMERICA: ESTIMATED ANNUAL INVESTMENT IN WATER SUPPLY AND
EXCRETA DISPOSAL, 1970-1977 AND 1977-1990

{Thousands of dollars at 1978 prices}

Annual average '

¥ater supply Excreta disposal T 1977-1590 as
Country : proportion of
1970 1977 1977 1990 grnual average
1570 - 1977
Argentina 77 983 85 813% 187 815 b5 477 219 oh]
Balivia 4135 g 553 %0 015 152 869 726 1705
Brazil 760 101 1 105 612 777 038 1 100 569 100 1102
Colombia 107 689 149 116 218 977 2680 861 147 188
Costa Rica 7 753 g & 11 446 23 754 1hg 251
Cuba 5% 820 Sh 242 83 461 132 585 155 244
Chile bk 565 68 838 72 662 131 431 163 191
Dominican Republic 25 68] 25 918 4o 554 77 115 172 322
Bouador 20 802 79 660 75 338 159 138 36z 537
El Selvador 6 220 & 970 4 0% 67 6828 659 973
Guetemsala 14 683 20 A3 27 600 92 461 188 o2
Haiti 530 1 365 15 846 102 100 2 760 7 480
Honduras 10 675 11 019 2 838 46 792 195 425
Jamaica é 305 g 163 13 223 26 946 210 294
Mexico 181 633 205 460 505 854 967 208 278 471
Nicaragua 10 986 11 132 19 046 34 769 174 32
Panams g 123 1k 1% 12 869 19 615 132 139
Paraguay 7 612 7 910 17 085 55 831 204 706
Pery 56 1% - ghBll 100 992 265 623 174 317
Uruguay 5 733 9 866 14 238 2L 262 " phg 27
Venezuela 78 151 111 529 101 215 173 962 130 156
Total 1 904 458 1 915 755 2 771 €23 4 719 285 145 246

Note: The range is provided by application of CPS and IBRD cost estimates for new connectionse

/In these
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In these cases, with the possible exception of Ecuador, significant expansion
in the supply of water and excreta disposai services is unlikély to be
achieved without external assistance and in some cases the magnitudes of the
change required are so great as to i)rovide a considerable administrative as
well as financial cha'lllenge. There is, in addifion, a small group of more
highly developed coumtries, Argentina, Mexico and Uruguay, where at a minimum
recent historical rates of investment will have to double at least. These
three countries are, however, in a quite different situation in respect orf‘ the
impa}:t- of this increased investment in the sector on their economies, and in
their ability to cope with the repercussions of the expansion on the demand for
administrative adjustment and trained staff.

The financing of investment in water supply
and eéxcreta disposal

Possible future levels of investment in water supply and excreta
disposal have been estimated, for the purposes of this study, on the basis
of the relationship betwsen gross national product, or national income, and
the level of the provision of water supply and sanitation to the urban and
rural population, This is a very general and crude explanation of the
provision of service so that the investment requirements estimated and
presented in this report are no more than indicative of the possible future
financial demands of the sector.

"On the basis of a relatively simple regression of the historical levels
of provision of adequate water supply and sanitation service against per
capita gross national product, the level of service provision to be expected
at the end of the becade was restima'ted separately for urban water SIJpﬁly,
urban sanitation, rural water supply and rural sanitation on the basis of two
di fferent assumptions regarding future growth taken from a recent study of
CEPAL.4/ The CEPAL study divides the countries of Latin America into three

groups - large, medium and small countries - and for each group of countries

4/  CEPAL, "Long-term trends and prospecis of the development of Latin
America", E/CEPAL/1076, 12 April 1979.

/provides two
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provides two estimates of the future growth of naticnal income,5/ For
countries of each grou two estimates of the level of the provision of
services at the end of the Decade were therefore generated (see table 12),
From the compa'rison of these estimates with the goals established for the
Decade various observations can be made. It must be borme in mind, however,
that the actual figures produced in these estimates provide only a rough
guide to what may be the actual situation.

First, the effect of the higher growth rates is limited, rarely
increasing the proportion of the population served by more than 5% in any
category over the Decade, A second and perhaps more important cbservation
is that if past trends continue in the sector as reflected by the formula
applied here, most countries will achieve the goals they have established
for urban drinking water supply, although falling short of complete coverage
of the whole urban population, In contrast, in the provision of urban
sewerage and rural water supply, the continuing of historical trends will
permit few countries to achieve the goals established for the Decade, and
none will achieve complete coverage. A rather anomalous result is shown for
rural sanitation. MNearly all countries of the region will realize the goals
established and a good number will be providing adequate excreta disposal for
the whole rural population. This result is perhaps in part a reflection of |
the rather optimistic view taken here of the current state of rural excreta
disposal, but partly also reflects the low capital cost of achieving
substantial improvements in coverage.

S/ LATIN AMERICA: ANNUAL GROWTH RATE OF. INCOME, 1980-1990

Maintenance of

s . Moderate
historical acce leration
tendency :
Large countries a/ 6.6 7.6
Middle-size countries b/ S.u 6,6
Small countries _ci/ . B - T - P

a/ Argentina, Brazil and Mexico.
b/ Colombia, Chile, Peru and Venezuela.

¢/ Bolivia, Costa Rica, Ecuador, El Salvador, Dominican Republic,
~  Guatemala, Haiti, Honduras, Nicaragua, Panama, Paraguay and Uruguay.

Source: B/CEPAL/1076. /Table 12
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Table 12

LATIN AMERICA: GOALS ANNOUNCED FOR THE DECADE AND ESTIMATED
PROVISION BASED ON EXPECTED GROWTH IN INCOME, 1990

Water supply . ' Excreta dispogal
Urben Rural Urban Rural g/
Country Deceade . i::z:t:d Decade Ez::z:gt:d Decade i:i:;:d Decade E;:::zted
goal Low__ High goal Low High goel Low  High goal low  High
Argentina 80 & 86 40 23 24 70 45 L 10 W 93
Bolivia 100 28 31 4] 7 9 70 28 40 25 18 23
Brazil ) a3 79 81 32 18 19 75 76 78 5 62 65
Colombia 90 Q0 93 75 35 37 80 85 a7 100. 100 100
Costa Ries 100 100 100 20 66 €3 100 51 53 100 100 100
Chile 100 93 g6 80 16 17 80 61 63 100 100 100
Dominican Republic 80 75 78 Lo 18 0 70 35 38 &0 56 6l
Ecusdor 100 8l 84 100 11 13 100 70 72 100 24 28
El Selvador 100 62 &5 36 8 10 80 4 43 40 34 30
Guatemals 75 66 20 11 13 80 Lv4 50 80 3l 36
Haiti 47 26 29 75 6 8 0 8 11 35 21 26
Honduras &0 83 86 21 18 P o] 65 5 52 75 24 29
Mexico 80 82 €0 38 e} 70 50 51 100 52 55
Nicaragus 80 70 72 0 12 14 50 k2 b4 35 26 21
Panama 100 100 100 - 40 18 20 90 83 85 60 64 €9
Paraguay 70 26 29 4o 6 7 &0 3 100 100 100
Peru 80 62 65 0 7 g 70 kg 50 35 14 18
Uruguay 100 89 92 100 23 34 100 66 69 100 100 100
Venezuela 80 vz I 75 36 57 70 72 7% 100 100 100

8/ Sanitary latrines.

/It is
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It is clear, therefore, that continued iavestment in the sector at
historical rates, which this analysis reflects, will not result in the
achievement of the goals or change the existing disparities between
countries by the end of the Decade. The more ambitious goals of complete
coverage of the urban population with house connexions to water supply and
sewerage system and of adéquate safe rural water supply and excreta disposal
certainly cannot be met without a significant change in the relationship
between service provision and gross national product, This change will
require a willingness to dedicate a greater share of resources to the sector
than in the past.

- To achieve the goals of the Decade, this analysis shows a need for
higher levels of investment than in the past and, consequently, greater
finance, In the past, the financing of investments in water supply and
sanitation have come from four main sources, external borrowing or aid,
general taxation, income of water supply and sanitation agencies and the
users' own resources, The importance of each of these sources has varied
according to the time, place and technology employed, In the future,
investment in the sector will probably continue to flow from these four main
sources and their importance will continue to vary according to the specific
policies adopted in this area,6/

In estimating the future contributions to be expected from these
different sources, the following must be taken into account,

(i} User contributions to the financing of investments during the Decade
are likely to be heavily concentrated amongst those groups most deprived of
adequate service, the rural dispersed population. In more densely populated
areas, both rural and urban, which are suitable for centralized piped systems,
any direct user contribution will most likely be restricted to the payment of
connexion charges. |

{ii) The contributicn to the financing of water supply and sewerage
systems derived from the income of water supply and sewerage companies

depends on the tariffs charged. In the past, the proportion of financial

6/ TForeign aid or grants are likely to remain of little absolute
significance. :
/resources for
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resources ;fqr fhe extension of systems which has been generated from tariffs
has been both small and variable. The variability of tariff income with
inflation is ‘lsﬁ'own by the summary account of income and expenditure of the
National Sanitary Institute in Argentina for the period 1975-1977

(see tabls .13). It is, however, a potentially significant source as can be
seen from the éxample of the estimated generation of funds for the three

major water supply and sanitation agencies in Chile (see table 14).

Table 13

SUMMARY ACCCUNTS OF AN ARGENTINIAN SANITATION AGENCY

(Cbras Sanitarias de la Nacidn) .

{Millions of US dollars at current prices)

1975 . 1976 } 1977
Source of income
Tapriffs 71.6 . - u5.7 131.8
Subsidies 43,4 101.0 Lb6,0
Other 12.4 B.6 35.6
Domestic loans 102,86 ‘ 8.3 : 47,0
Total income 230.0 163.6 260, 1
Expenditures
Capital investment 70,2 80.1 132.0
Operation and maintenance 118,49 66,9 0.4
Debt service 8.9 7.6 4,9
Total expenditures 198,0 154,6 227.3
Table 14

ESTIMATED GENERATION OF FUNDS FROM TARIFFS, CHILE, 1980-1985
(Millicns of US dollars at 1980 prices)

Operation and Balance Investment
Company Income maintenance remaining ‘proposed
charges for investment 1980-1985
National and
Valparaiso 694, 80 584,90 109,90 ... - 198,39
Santiago 566, 35 286,55 279, 80 81,97
Total _ 1 261,15 871.45 . o 389,70 . 281,58

/{iii) The
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(iii) The Argentinian example also illustrates the varying proportions
of the funds received from different sources to finance the construction of
water supply and sanitation systems. The tendency illustrated of variations,
in the relative contributions from general government revenues, loans and
tariffs is very common and unfortunately does not always reflect deliberate
and rational policy choice,

{iv) Commercial loans for water supply and sewerage have not been an
important source of finance for most Latin American countries in recent vears,
Loans from government financial institutions have been important, as in the
case of the National Housing Bank in Brazil., Greater maturity of capital
markets in the more developed economies of the region could change this
situation in the future, particularly if this is coupled with more stringent
financial management of water suply and sewerage companies.
| (v) External loans have assisted in the financing of water suply and
sewerage investments in the past. Over the last two decades they have largely
been provided by the World Bank and the Inter—-American Development Bank, but
in the future foreign commercial bank loans may play a role, as they
increasingly do for other publie utilities., In the period 18370-1877, loans
received in the region for water supply and sanitation totalled some ‘

US$ 1.7 billion but were wmevenly distributed between the cowntries with Brazil,
Colombia and Mexico receiving almost half of the total (see table 15). less
than 10% of the loans were issued on concessionary terms, and such terms have
not been given to any cowntry in the region since the early seventies. It
cannot be expected that concessionary loans will be given in future or that

the proportion of financing coming from the internatiemal banks to the sector
will necessarily increase.

The prcbeble financial situation and c¢oriclusiornis relevant
for naticnal and intermdtional policy formulation

From the foregoing analysis and discussion it mav be concluded that the
bulk of the financing required to achieve the investment goals established
for the International Drinking Water Supply and Samitation Decade by the

countries of latin America will have to be found within the countries themselwes,

/Table 15
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Table 15

SANITATION .PRCJECTS, 1970-1977

LOANS FOR WATER SUPPLY AND

Amownt of loans

Country (Millions of US dollars Pg;°i2::§e
at 1978 prices)
Argentina 1i,l 6.6
Bahamas 11.0 0,7
Barbados 12.1 0.7
Bolivia 82,7 4,9
Brazil 289.5 17,3
Colombia 285,2 17.1
Costa Rica 28,9 1,7
Chile IH{D 0.8
Ecuador 144.6 8.6
E1l Salvador 70,1 h,2
Guatemala 87.9 5.3
Guyana 7.4 0.4
Haiti 1..8 0.7
Honduras 26,2 1.6
Jamaica 26,1 1.6
Mexico 201.7 12,1
Nicaragua 50,7 8.0
Panama- 4 b 2,1
Paraéuay 30,5 ‘l.B
Peru 62.1 3.7
Dominican Republic 35,0 2.1
Trinidad and Tobago 12,4 0.7
Uruguay 37,4 2,2
Total 1 672;2 100,0

'Source: PAHO, IBRD and IDB.

/The possibility
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The possibility of raising the required capital will be the determining
factor for any considerable expansion of the provision of safe drinking
water and adequate excreta disposal. In this connexion, as a final step

in this study the levels of sectoral investment required to achieve the
goals of the Decade have been compared to the expected total of gross fixed
capital investment in the 1980s (see tables 16 and 17).

This comparison shows that, in general, the larger and medium-sized
economies are capable of generating the required finance, In contrast, the
smaller economies, with the exceptions of Costa Rica, Panama and Uruguay,
will have considerable difficulty unless the overall level of gross fixed
capital formation rises or a very high proportion is dedicated to the sector.
It is difficult to establish what might be a reasonable allocation of
investment to the sector (if such a concept is meaningful, which it may not
be). A cursory review of the proportional distribution of gross capital
formation in various countries of the world would suggest that it would be
doubtful if an allocation of more than 5% of the total could be considered
reasonable, irrespective of the overall total.7/ In any one year, this
proportion might be increased but it is doubtful that a higher proportion
could be maintained in the longer run. If 5% is accepted as a reasonable
guide, then Peru amongst the medium-sized economies and Bolivia, Ecuador,
El Salvador, Guatemala, Honduras, and Haiti of the smaller economies will
have considerable difficulty in making available from domestic sources the
investment required to meet the goals they have set themselves for the
Decade (see table 16). If complete coverage of the population is accepted
as the goal then Colombia, from the medium-sized economies, and Paraguay,
Nicaragua and the Dominican Republic, amongst the small economies, would
also appear to have difficulty in raising sufficient finance domestically,
and Brazil and Chile could alse have difficulty in satisfying the financial

demands generated intermally.

7/ This estimate is based upon a review of the general proportion of
T investment dedicated to public utilities in all countries on the
basis of information provided in United Nations, Yearbook of

National Account Statistics, 1977, Vol. 1, Country Tables,

Table 16
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ESTINATED PROPORTION OF EXPECTED GROSS CAPITAL FORMATION REQUIRED FOR IKVESTMENT
IN DRINKING WATER SUPPLY AND SAKITATION TO ACHIEVE COUNTRY GOALS, 1977-1990

Table 16

Water supply

Excreta disposal

Total
Urban Rural Subtotal Urban Rural ! Subtotal sector

1977 1530 1977 1930 1577 1990 1977 199G 1977 1590 1577 1990 1977 1590
Large economies i 7 .
Argentina 045 049 0.07 0.17 0.52 0.66 0.97 | 1.19 0.0} 0.05 0.98 1.24 1.50 1,90
Brazil 1.05 1.78 [$39~.4) 0.23 1.25 1.61 1.12 1.74 0,03 0.04 1.15 1.79 2,40 340
Mexico 0.78 0.84 023 0.3 1.02 1.15 | l.14 1.27 0,09 | 0.25 1.2% 1.52 2025 2.60
Medium sized economies .
Colombia 1.74 2.36 094 2.14 | 3.30 588 1.83 2.10 004 Q.12 1.95 2,14 5.25 £.00
Chile af 1073 | 2021 | 0a8% ] 1.2% | 2,567} Bobih | 1.0 | 3,11 | 0,00 { 0,00 | 1a%0 | 3.11 | 3.96 | 6.0
Peru 3.14 3n83_ 0.61 1.29 3,74 ] 5.12 2,62 4,75 0022 0,25 2.83 4,98 6.57 | 10,10
Venezuelz 0.59 1.02 0.12 0.21 0472 1.25 Qo 58 0.77 0.01 Ga01 0.59 0.78 1.71 .00
{Small economies
Bolivin 2.91 Soh2 1.61 8.19 4.52 | 13.61 2012 L. 42 0,22 1.26 2.35°| 5.9 6.87 | 19.%0
Cestr. Rica 064 0.76 0.51 1.07 1.15 1.83 | l.28 1,77 0.05 0,17 1.33 1.04 2.48 %070
Dousinicon Republic 137 142 | 0.76 | 0.83 2:13 2,25 207 2:35 1 0,19 | 0.1k 2.17 2,49 b0 | 4a%0
Ecusdor 182 | 2.05 | 2.13 | 8.58 | 495 | 10,64 | 1.88 | 2,94 | 0.38 |- 1.66 1 2.26 4oB0 1 72k [ 15,20
&1 Solvedor 339 | Bubh | 133 | 1a56 | 4083 | %05 | 3053 | 4a52 | 0403 [ 022 | 3.56 | 5.74 | 8439 | Q60
Guetemalo 2,00 2.3 0.82 0.99 E 2.82 23353 1.85 4,19 0.19 0.86 2.04 506 k.86 B30
Haiti S 1.98 5,12 0.88 242 2.86 7o 58 1,58 5.29 3,63 4,07 | -5.20 9.35 8.06 | 16,80
Hondurzs 2:98 3051 0.48 Q.84 %79 383 Salily 402 1.02 1,17 k61, 505 Bk 8,80
Nicaragua 155 162 | 0.9% | 0,94 2,49 2.57 1.33 140 0,06 | 009 Lobb | 1048 395 | 4.00
Panama 083 1.01 0a25 0,34 1.18 1.26 }el3 2,10 0,02 0.04 1.17 2.12 2.35 3030
Pereguay 2.15 2.19 | 0055 | .3.06 2ok 5022 1082 1.94 | 0,26 | 0a72 2.08 2.66 482 7.80
%Uruguay 1.89 1.90 0.18 049 2.08 2;59 0.61 3e72 0.01 0.02 } 0.62 : 3a?k 2,70 6.10
— . | ) 1 M .

3/ The absence of investment in rural éanitatiqn in Chile reflects the \absolute‘decline expected in the rural populstion rather than the
need for improvements in sapitationg

_83—
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Table 17

ESTIHATED PRCPORTION OF EXPECIED GROSS CAPITAL FORMATION REQUIRED FOR INVESTMENT IN
LRIEKING WATER SUPPLY AND SANITATION 10 ACHIEVE COMPLEIE COVERAGE, 1977-1990

Large econcmies
Argentina

Brazil
Mexico

Medium-sized economies

Colombia
Chile af
Peru

Venezuela

Small economies
Bolivia

Costa Rica
Dominican Republic
Ecuador

El Salvador
Guatemala

Haiti

Honduras
icaragua
Panama

Paraguay
Uruguay

Waler supply Excreta disposat | Total
rhan Rural Subtotal - Urban Rural Subtotal ! sector
1677 ] 1500 | 1977 [ 1590 | 1077 | 31990 t 1977 | 1990 1 1977 | 3996 [ 3977 | 1990 [ 1997 | 1990
083 | 0,91 | 026 | 0.56 | 1,09 | 1.50 | 1.65 | 2.02 | 001 | 0.05 | 1aB6 | 2407 | 2,75 | 3.57
1o49 | 396 | 0683 | 0,92 | 2.31 { 2.88 | 1.95 | 3,05 | 0.12 | 0418 | 2.07 | 323 | 438 | 6all
1,18 | 2,26 | 0.52 | 0.70 | 1.70 ] 1,96 ) 1.87 ] 2.09 | 0o09 | 0025 | 1.96 | 2.34 | 3.66 | 4.%0
2,16 | 2,06 | 145 | BaBl | Ueh1 | 5.49 | 2498 | .43 | 0404 | 0.2 | 311 | 347} 7.52 | 8.96
1675 | 221 | 1007 | 1458 | 2.80 | 3.79 | 2.06 | 4,57 | 0.00 | 0400 | 2,06 | 457 | 486 | 8.36
4049 | 5a47 | 1a59 | %438 | 6,07 | BuB5 | 4,39 { 7,97 | 0.6% | 0,68 | 5.03 | 8.65 }11.10 | 17.50
0.8 | 1.53 | 0.19 | 0a35 | 1,08 | 1486 | 1.15 | 1,53 | 0.01 { 001 | 1,16 | Lo54 | 2.24 | 340
2,91 | B.k2 | Be13 | 20,98 | 7.03 | 26,40 | 2,36 | 7.00 | 0468 | 3.85 | 404 | 10.85 {11.07 | 37.25
Oubh | 0o76 | 0.65 | 136 | 1,29 | 2.12 | 1.28 | 1,77 | 0.05 | 0,17 | 1.33 | 1.9% | 2.62 | 406
2,08 | 2,12 | 2,33 | 2.52 | 477 | be65 | 3622 | 365 | 027 | 0.39 | 3.49 | 4Ok | 8,14 | 8.1
1.82 | 2,05 | 313 | 8.58 | 4,95 | 10.64 | 1.88 | 2.94% | 0.38 | 1.66 | 2.26 1 b4.60 | 7.21 | 15.24
2,50 | B4h | 4a03 | 4a53 | 7e47 | 7492 | 4.03 | 5.16 | 0409 { 0.78 | 412 | S.9% |11.59 | 13.86
1522 | 3e77 | 5406 | 6413 | Be29 | 9490 | 2,50 | S.68 | 0.25 | 1.12 | 2.7h | 6,79 |11.03 | 16.09
4,78 112,30 [11.70 | 32,32 | 16448 | 4462 | 5.26 [17.62 | 11.23 [12.60 | 16049 | 30.22 | 32,97 { 74.84
443 .92 3450 6.91 8,88 | 11,34 6.25 732 140 1.62 7«87 B,72 |16,75 | 20.04
2,25 | 2,26 | 2,05 | 2,05 | 4.30 | bold | 278 | 3.83 | 0420 | 0.38 | 406 | 8,16 | 8.36 | 8.57
0e83 | 1401 | 0077 | 1405 | 1478 | 1a89 | o400 | 2,60 | 0s07 | 0413 | 1453 | 2.67 | 3442 | 4a45
3,35 | Bkl | 1a37 | 7a66 | 478 11401 | 3.77 | 401 | 0.26 | 0.72 | 4,03 | 8,74 | 8.81 | 15,75
1089 | 1,90 | DolB | 0u49 | 2,08 | 2239 | 0,61 | 3,72 | 0.01 | 0.02 | 0.62 | 3.7k | 2.70 | 6.13

af See table 16,

_.68_.
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It is clear, therefore, from even this brief and swerficial analysis
that if complete coverage is to be a goal, or if for many countries even the
more modest goals now set are to be met, then some alleviation of the
financial burden will be necessary, Such alleviation could come from two
sources, external assistance or reduction of investment requirements through
the adoption of non-traditional and lower cost technologies, particularly
for sanitation, ‘

Allusion has already been made to the external loans received by the
sector in the past. The World Health Organization estimates that globally
external sources have contributed about 10% of total fimancing of water
supply and sanitation. In recent years, it has fallen below this percentage
in Latin America, If, in the future, external assistance was to be
maintained at the current level of around 8% of investment .in the sector,
then the contribution required could reach a maximum of some US$ 378 million
a year during the decade compared to the average US$ 209 million in the
period 1870-1877, This increaselmay be practicable if the international
banks give a higher priority to the sector. More important, perhaps, is the
distribution of these funds, Theipattern of external financing in the past,
heavily weighted to a few of the larger countries and to urban water supply
and sewerage, must change if the goals in the smaller and less-developed
countries and for the rural population of the region are to be met. Such a
shift in the pattern of lending may be difficult, however, unless the
management and operation of the sector is improved in many countries,

Finally, a contribution may be made to the financing problem by the
adoption of non-traditional technologies in excreta eollection and disposal.
There is less room for cost-saving innovations in water supply although
savings may result from the use of water-saving excreta disposal technology.
These technologies can dramatically reduce investment costs per household,
while providing high quality service. Some of the more radical innovatians
may not be practical except in areas where conventional sewerage has not yet
become widespréad. Other technologies are only suitable for rural areas but
these are currently the least served and least provided with means of

responding to the present lack of adequate sanitation,
/Finally, it



Finally, it cannot be concluded that financial support or the lack of
it is the only element which will determine the achievement of a major
expansion in the supply of safe drinking water and adequate sanitationm,

Of equal importance is good management, which must include the adoption of -
stable policies towards the sector, viable long-term strategies for its
development, the availability of adequate and trained staff and the
development of rational management practices to conserve existing

installations and maximize their utility,

JAnnex
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Annex

Estimate of the future coverage of drinking water and
sanitation services in Latin America

The estimate of the future coverage of drinking water and sanitation
services rests basically on the following hypothesis:8/

A higher level of incame should correspond to a greater coverage of
services:

Coverage = a + b , 1In {Income)

Substituting: Coverage (%) = C

Y = Per capita income

t {subscript) = Year
gives:

Ct=a+b.ln(Yt)

Applying this relation for any two points in time t 1 and ty gives:
¢, =C =b./In(y )=1n (¥ )

T 0 1 o
Whence:
. ¢, =€ +b, /In(Y. ) - 1In (Y )7
t ot ty 5"

Thus, if the Ffuture growth of income is known, the future growth of
coverage may be estimated-stafting from known coverage.

Clearly, in order to be able to apply the final equation it is essential
to estimate firsts ‘ ‘ '

(1) the value of coefficient b, and

(2) the future growth of per capita income.

Since the estimates of coverage refer to measurements at the country

level, the measure of income used was the Gross National Product (GNP).
Estimate of coefficient b

To solve this problem it was assumed that for each service the equation
given zbove was applicable to each and every country in Latin America. In
other words, the parameteys . a and b of the equation are the same for all
countries (in each service), ~These assumptions made it possible to estimate
coefficients a and b by means of linear regression analysis between the
values of coverage and the natural logarithm of per capita income, applied

to the set of 19 countries under consideration.

8/ Originally developed by the World Bank. /The data
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The data used in the regression analysis are for 1977 and are taken from
the coverage estimates obtained in CEPAL and the estimates made by the World
Bank for GNP as published in thé world Bank Atlas 1979. The values are given
in table 1.

The regression analysis using the data for the 19 countries of Latin

America produced the results shown in the following table,

Drinking water Excreta disposal
whole Urban Rural Whole Urban Rural
country country

R2 « 766 614 +520 584 «600 6L
Coefficient b

of the

regression

equation 26.952,45 21.682,55 13.344,32 25.121.31 18,762,66 37.043,37

Student's t 4,e11 3,211 2,510 3,869 3.092 3.443

It should be pointéd out that the excreta disposal service in ﬁrban areas
corresponds to sewerage connected to the public mains, while in the rural area
it also includes septic tanks and sanitary latrines, Consequently, the total
country coverage refers to a heterogeneous type of service in the sense that it

varies between urban and rural areas.

Future income trends

Here use was made of the CEPAL document "lLong-term trends and prospects of
the development of Latin America" (E/CEPAL/1076) prepared for the Commission's
eighteenth session., The document contains two GDP growth hypotheses, one of which
assumes that past trends will continue while the ‘other assumes a moderate
acceleration,

As in Latin America the GDP growth rates of cowntries vary, the 19 countries
in the study were broken down into three groups, These groups are:

Large countries: Argentina, Brazil and Mexico;
Medium-size countries: Colombia, Chile, Peru and Venezuela;
Small countries: Bolivia, Costa Rica, Ecuador, El Salvador, Guatemala, Haiti
Honduras, Wicaragua, Panama, Paraguay, the Dominican
Republic and Uruguay,
/Table 1
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Table 1

BASIC DATA USED IN THE REGRESSION ANALYSIS

Service coversge (percentage) Per capii.:a

Gross National

Comntry Drinking water Sanitation Product, 1977

' C::::lry Urban Rural C:zz:;y Urban Rural 1 97(202;2:;2
Argentina 59.6 7040 0 394 33,0 6640 1 870.7
Bolivia 12.8 30,0 240 1bob 31.0 ) 477.6
Brazil L6 £6.0 10.0 55.4 _65.0 40.0 1 439.3
Colombia 62.3 80.0 20.0 80.2 ?;6-0 88,0 7503
Costa Rica . 75.3 95.0 60,0 6541 42,0 83.0 1 1.8
Chile 6640 810 840 58.2 50.0 0.0 12674
Dominican Republic 3602 6640 12,0 34,2 270 40.0 76043
Bewador 34,7 73,0 60 7 630 0.0 8199
El Salvedor 24,9 54,0 3.0 26.6 34.0 21.0 5714
Custenals 25,2 58,0 6.0 253 10.0 17.0 806.3
Haitd ) 17.0 0.0 3.8 0.0 5.0 20147
Honduras 3646 750 13,0 <2502 43,0 11.0 425.0
Mexico 56.4 700 32,0 38.8 5.0 35.0 1 165.1
Misarsgua 38,2 65.0 9.0 2844 38,0 18.0 8l 1
Panema 53,9 92,0 12.0 61.1 740 7.0 1 200.1
Paraguay 11,0 27.0 0.0 70.1 38,0 9240 7609
Peru 3549 5500 3,0 2703 42,0 2.0 72643
Uruguay 6647 7540 24,0 576 54.0 760 1 453.5
Venezuela 57.2 65.0 31,0 7043 65,0 88.0 2 621.2

af Obtained from figures

published on Gross National Product by the World Bank snd on population by CELADE.

/The general



- 36 -

The general equation used to describe the growth of GDP is:

(6oP)*1 = (eoP)o x (14r) (F1 = To)

The GDP growth rates were taken from tables 6 to 8 and 14 to " is of the
above~-mentioned document, which include past and future GDP growth rates for
each group of countries for different periods,

For purposes of comparability irrelevant to this study, it was decided
to give the figures for the product in United Stafes dollars at 1978 priceé.
As information is not available on the GDP at current prices in 1978 for some
countries of Latin America, the value of the GDP in US dollars at 1978 prices
could not be calculated, As the World Bank had already estimated and published
figures for GNP in US dollars at current 1978 prices in the 1379 World Bank
Atlas, it was thereforé decided to use the value of the gross national product
as the measure of income, |

In projecting GNP values, it was assumed that GNP would grow at the
same growth rates as given in the CEPAL document for GDP, and the two
hypotheses considered in the above-mentioned document were applied.

In order to calcﬁlate per capita income, the projected GNP was divided
by the populatlon estimates publ:.shed by CELADE in Boletin Demogrifico No, 25
(January 1980).

The projected GNP values the base value (1978) and the corresponding

per capita values are g:wen in tables 2 and 3.
Once the values of coefficient b for each service and the future gmwth

of per capita :anome had been estimated, projections were made of the values
of coverage startlng from the situation in 1977. The results appear in

tables 4 to 9.

/Table 2
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Table 2

LATIN AMERICA: GROSS NATIONAL PRODUCT PROJECTIONS BASED ON THE HYPOTHESIS OF CONTINUATION OF TRENDS IN
GRONTH OF GROSS DOMESTIC PRODUCE AND CORRESPONDING PER CAPITA VALUES, BY GROUPS OF COUNTRIES

(Dollers at 1578 prices)

Total {(millions) Per capita

Country .

1978 1980 1985 1950 1978 1980 1985 1550
Large commtries
drgentine 50 250 56 248 77 427 107082  1905.%  2080.5 2 698.8 3 536.7
Brazil 167 1% 209 534 288 430 398 BOB 16049 1 7130 21018 2 6043
¥exico 84 150 g4 194 129 662 179 322 1 28643 1 346.3 1 565.9 1 8376
Medium-sized comtries
Colambia 21 790 24 207 31 hes 40 959 8507 00,1 10348 11942
Chile 15 180 16 864 21 936 28 534 1 4145 1 5187 1 816.8 2 1847
Peru 12 440 13 820 17 976 23 383 7h5ak 784a1 886,7 1 001.2
Venezuela 4 710 45 225 58 828 7% 522 2 910.1 % 029.2 % 365.5 2 78644
Small countries
Bolivia 2 690 2983 3 B8O 5071 50540 535.5 €09.0 €95.3
Costa Rica 5 250 3 60b 4 688 6126 1 529.6 1 628.4 1 886.3 2 206.9
Dominicen Reputlic & 680 5189 6 750 B 822 827.9 87343 1006.0 11716
Ecuador 6 890 7 640 9 938 12 988 913a4 1 952,5  1050.4  1186.2
El Salvador 2 810 3 116 4 053 5 297 621.1 64945 730.0 816.9
Guatemale 6 040 6 697 8712 11 386 BA3.2 g22,2 1 036.7 1 176.7
Haiti 1 250 1375 1 788 2 337 224,1 236,7 271.6 311.3
Honduras 1 650 1 8% 2 380 - 3110 479.8 495,7 Shi,3 609.3
Nioarazua 2 100 2 328 3 029 3 9% 82046 852.0 g41.2 1 047.8
Panema 2 350 2 606 3 289 L4%20 1299.8 1343 160l 1 888.3
Paraguay 2 450 277 3 534 4 618 B63e3 90k  1018,9 1 160.1
Urugusy & 660 5 167 6721 B 764 16147 1 767.1 2 213.8

2 7746

g_/ The Gross National Product projections are based cn figures published by the World Benk in the World Bank Atlas,

1970.

/Table 3
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Table 3

LATIN AMERICA: GROSS -NATIONAL PRODUCT PROJECTIONS BASED ON THE HYPOTHESIS OF WODERATE ACCELERATION OF
GROJTH OP GROSS DOMESTIC FRODUCT AND CORRESPONDING PER CAPITA VALLES, BY GROUPS OF COUNTRIES

{Dollars at 1978 prices)

‘ Total {millions) Per capita
comtzy 1978a/ 1960 1985 199 978 1980 1985 19%
Large cotmtriuf_ﬁ
_Argentina 50 250 56 248 81.128 117012 1905+  2080.5 28278 3 864.7
Brazil 187190 209 5% 0225 43580 16049 17130 22022 28458
Mexico 84 150 94194 135858 195951 1 28643 1 346.3 1 6407 2 008.0
Meditm-sized countries
Colombia 2 7% 24 207 35 321 45 868 850.7 P01 10951 13373
Chile 15 180 16864 23213 31956 114,53 15187 19226 2 b5
Peru 1240 1380 19023 2618 745.4 78kl 93,4 1122
Venezuela 4 710 45 225 62 254 85 .695 2 910,.1 3 029,2 3 561.5 L 240,2
Small ccuntries
Bolivia 2 6% 2 983 4 144 5 759 50940 53545 6505 7873
Costa Rica 3 250 3 6ok 5 007 6957  1539.6 162846 20150 2 506.3
Dominiean Republic 4 ﬁao S 189 . 720 10 019 827.9 873.3 1 074.6 1 3%30.5
Ecuador . . 6 8% 7 640 10 615 14 750 913.4 952.5 11317 1 3471
El Salvador . | 2 a0 3 116 4 329 6016 621,1 649.5 775.8 927.8
Guatemala 6 0o 6 697 9 206 12 920 8832 92,2 11074 1 336.3
Haiti 120 1375 1910 2655 224a1 2367 290.1 35305
Honduras 1 650 1830 2 542 3532 479,8 . 49547 58l.5 - 691.9
Nicaragua 2 100 2.328 3 235 4 496 “820.6 852,0 10054 11899
Panama 2 3% 2 606 3 621 5031 12998 137h3  1710,3 2 14hb
Paraguay 240 | 2717 5 775 5 245 - B63,3 790k,3 1 088.4 1 317.5
Uruguay 4 660 5 167 |7 180 9976 16147 17671 2 3b8 3 151.0

&/ The Gross.“ ilgtional

1979

/Table 4
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Table &

RINKING WATER COVERAGE ESTIMATED BY REGRESSION BASED ON THE HYPOTHESIS

(Percentages)

OF MAINTENANCE OF THE GROSS DOMESTIC PRODUCT GROWTH TREND

Country Urban | Country total af
1980 1965 1950 1980 1985 1990 1980 1985 1990
Argentina TRe3 779 83.8 1504 18.9 225 62 € 75
Belivia 32,5 3503 38.1 3.5 5.2 7.0 15 18 2
Brazil £9.8 7he2 78,9 123 151 17.9 L9 55 62
Colombia 83.9 87,0 90,1 Blob 33,3 3502 67 72 76
Costa Rica 98.4 100,08/ 100.0b/  62.1 6ol 66,2 79 82/ 84/
Chile 853 892 93,2 10.6 13.0 15.5 71 77 82
Dominican Republic 9.0 721 7504 13.8 15.7 17.8 4o b5 50
Ecusdor 76.3 7806 81,0 8.0 = 10.9 38 L2 45
El Sselvedor 5643 5943 61.7 4e7 6.3 7.8 28 2, zh
Guatemala 0.9 63,4 66,2 7.8 Dokt 11,0 28 3 35
Haiti 20,5 25,5 26,4 2.1 4.0 5.8 7 9 12
Honduras 78.3 80.4 82.8 15.1 16.3 17.8 o b4 49
Mexico 73.1 7644 79:9 3349 35.9 38,1 0 64 69
Niceragua £5.2 67:4 69,7 9.1 10.5 1.9 i ) yy
Panama 9429 98.2  100.0b/  13.8 15.8 18.0 58 63 88c/
Paraguay 30.7 23,3 36,1 2.3 309 506 14 17 20
Peru 5647 5.3 62,0 4.0 507 7e3 38 43 47
Uruguay 7942 8hal 89,0 26.6 2906 32.6 7 82
Venezuela 68,1 0.4 75,0 32,9 Bha3 35.9 61 &h 67

8/ Obtained by weighting the urban and rural figures by the corresponding population.

B/ The projection indicates sufficient capseity to exceed 100 per cent gcoversge.

g_f Recalculated assuming thet although one area has sufficient capacity to exceed 100 per cent coversge
the surplus investment is not shifted to the other area.
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Teble S

COVERAGE OF SANITATION SERVICE ESTIMATED BY REGRESSION BASED ON THE HYPOTHESIS
OF MATNTENANCE OF THE GROSS DOMESTIC PRODUCT GROWTH TREND

{Percentages)

Urban Rural Country total g/
Comtry 1960 1985 190 1980 1985 1990 1980 1985 1990
Argentina 35.0 0.9 449 69,9 796 8%.6 4 4 51
Bolivia 3301 3506 38.0 8.2 13,0 17.8 18 23 b-rd
Brazil 68,3 721 7641 46k 54,0 62.0 €0 66 72
Colombia X 82,0 847 Yha? 999  100.0b/ &b 87 &89e/
Costa Rica 4429 k7.7 0.6 88,8 gh.3> 2000/ 69 71 74
Chile 53a7 57.1 €0.5 97.3 100,08/ 100.0p/ €2 6/  66c/
Dominican Republic 29.6 323 3541 45.1 50.4 5640 8 4 44
Ecuador 65.8 7.8 69.9 15.6 19,5 23,7 28 42 L6 -
Fl Salvador ek 3846 0.7 25,7 30,1 34,2 30 34 37
Guatemala 42,5 b7 k7.1 22.0 2643 31.0 30 34 3B
Haiti a0 506 8.1 1049 16.0 211 9 13 .17
Honduras 45.9 0746 45,8 16,7 062 2443 28 52 %
Mexica 43,7 46,5 49.5 404 46,0 51.9 43 46 50
Nicaragua 38,2 40.0 42,1 1843 22,0 26,0 2 32 %
Panama 76a5 794 B2.5 5240 7eb 63.8 65 70 75
Paraguay 4.2 43,5 45,9 98.4  100.0b/ 100.0b/ 74 e/ 75ef
Peru 43.4 45.7 48,0 48 9ok 13.9 %0 34 3
Uruguay 5747 61.9 6641 83.2 9.6 99,9 62 66 70
Venezuela 67.7 9.7 71.9 93e 4 973  10l.6 73 75 7?

2/ Obtained by weighting the urban and rural figures by the corresponding population.

b/ The projection indicstes sufficient cepacity to exceed 100 per cent coverage.
g_/ Recalculated assuming thet although one aree has sufficient capacity to exceed 100 per cent coverage,
the surplus investment is not shifted to the othsr ares.
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Table &

PRIJECTION OF TOTAL COUNTRY GOVERME.E/OH THE HYPOTHESIS CF
CONTIRUATION OF THE GRCSS DOMESTIC PRODUCT GROWTH TREND

Drinking weter

Excreta dispossl

Country

1980 1985 1920 180 1085 1990
krgentina 62,5 69.5 76.8 41,8 48.3 5501
Bolivia 15.9 19.4 22.8 17.% 20.5 23.8
Brazil 49,3 Ske8 60.6 59.8 649 70.3
Colombin 672 71.0 74.8 8h.8 88.3 9.9
Costa Rica 79.5 83.5 87,7 69.0 72.7 7607
Chile 71.3 761 1.1 6301 €7.5 72.3
Dominican Republic 3.9 43,7 47.9 32.7 4.2 4501
Ecusdor 38.7 41.6 M7 2605 35.1 42,0
El Selvedor 2804 315 3.5 29.8 22.8 35.6
Guatemsla 28.8 2.0 3Bk 28.9 51.8 35.0
Haiti 8.3 12.0 15.7 78 11.3 4.7
Honduras Lo, 43,3 46,3 27.1 2904 2.2
Mexico 6Ca3 Ghob 6807 524 4602 50.2
Niceragua 38.5 51.1 44,0 28.6 311 33.8
Pentama 575 | 61.6 66.1 64.5 6803 72.5
Parggusy 15.7 18.9 22.4 Thb 77-h 80.7
Peru 38.0 4.3 446 9.2 32.3 35.4
Urtguay 72,0 73:0 gl 62.5 6802 7.8
Venezuela 6.1 639 67.1 73:9 76.6 795

2/ Estimated directly by regression, without breakdown by urben and rural eress.
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Table 7

DRENKING WATER COVERAGE ESTIMATED BY FEGRESSION ON THE HYPOTHESIS

F MCDERATE ACCELERATION (F GROSS DOMESTIC PRCDUCT GROWTH

(Percentages)
Urban Rural Cotmtry total a/

. 1980 1985 1990 1980 1985 1990 1980 1985 1990
Argentina 72.3 79.0 8547 15.4 19.5 23,7 62 70 77
Bolivia 3245 267 40.8 3.5 6:1 8.7 15 19 23
Brazil 69.8 75.2 80.8 12.3 157 19.1 49 56 63
Colombia 83.9 88.2 92,5 3o Bko0 36.7 67 73 78
Costa Rica 984 100.0b/ 100.0b/  62.1 64.9 67.8 (& a2ef asc/
Chile 8543 904 95.6 10.6 13.8 17.0 71 78 B4
Dominican Republic 6.0 735 781 138 166  19.5 20 16 52
Ecuador 7603 8040 838 840 1002 12.6 38 43 i8
Fl Salvador 56,8 60a7 645 47 7.1 9.5 28 32 37
Guatemsla 60.9 649 69.0 7.8 10.7 12.7 28 33 37
Heiti 20.5 24,9 2902 2.1 ho8 705 7 10 1
Honduras 78.3 81.8 85.6 15,1 17.2 1905 ko 46 51
Mexico 7341 77:4 81.8 33.9 266 393 60 65 70
Nicaragua 65.2  68.6 724 90 113 136 %0 45 50
Penana 949 99,7 1000/ 13.8 167  19.7 58 65 690/
Peragusy 30.7 348 8.9 2.3 4.8 73 1 18 2
Peru 5647 0.6 6hoh 4.0 6o 8.8 38 iy L
Uruguay 7%2 856 918 26.6 305 34,3 7 78 85
Venezuela £8.1 71.6 754 F2.9 35,1 374 B} 65 69

a/ Obtained bty weighting the urben and rural figures by the corresponding population.
b/ The projection indicates sufficient cepacity to exceed 100 per cent coversge.

¢/ Recslculated sssuming that although one ares has sufficient cepecity to exceed 100 per cent coverage, the

surplus investment is not shifted to the other area.
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Table 8

COVERAGE CF SANTTATICN SERVICE ESTIMATED BY REGRESSION ON THE HYPOTHESTS

(F MODERATE ACCELERATION (F GROSS. DOMESTIC PRCDUCT GROWIH

Urban

Rural

Comntry Coumtry total "Ej
1980 1985 19907 1960 1965 1990 1980  1985.  19%
Argentina 30 40.8  W.6 699 B3 929 kL ke 53
Bolivia Bl % W0k 8.2 154 225 18 25 5
Brazil 68.3 73:0 776 46ob 5548 65.3 60 67 7h
Colonbia Mok 8301 8.8 947 100,00/ 100,06/ 84 88c/ %o/
Costa Ric. 449 4849 53.0 88,8 9.7  100.05/ €9 73 750/
Chile 537 581 626  97.3 100,08/ 100.0y 62 65¢/ 68/
Dominicen Republic 29.6 35.5 37:5 45.1 52.8 607 38 43 48
Ecusdor §5.8 63,0 723 156 2.9 28k B 44 50
E1 Selvador 36.4 0.8 Wl 257 3.5 3.0 30 % by
Guetemela 42,5 46.0 k9.5 22,0 28.8 3547 %0 36 k2
Haiti 340 6.8 10.5 109 18,5  25.8 9 15 2
Honduras 45.9 48.9 52.1 1.7 226 29.1 2 34 40
Mexico k3.7 k2.4 512 boh 427 55.2 43 bg 52
Nicarague 38,2 412 bhb 18,3 2k 3047 29 % 2
Paneme %.5  80.6 849 520 601 685 65 2 B
Paraguay .2 Lha? K3  98.4 100.0b/ 1bd¢o_b_/ 74 75¢/ 7e/
Peru Wb k8.8 50,1 b8 15 181 20 % 41
Uroguay 57.7 63.1 68.5 8302 940  100.0b/ 62 €7 72c/
Venezuela 7.7 70.3 7.0 93.4 94 10008/ 73 76 78c/

3/ Obtained by weighting the urban end rural figures by the corresponding population.

b/ The projection indicstes sufficient cepacity to exceed 100 per cent coverage.
&/ Recalculated assuming that although one srea has sufficient capacity to exceed 100 per cent coverage, the
surplus investment is not shifted to the other avea.
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PROJECTION OF I0TAL COUNTRY COVERﬂEEy USING THE HYPOTHESIS OF MODERAZE
ACCELERATION (F GROSS DOUMESTIC PRODUCT GROWTH -

Drinking water Excretz disposal

Country ———— T
1980 1985 1990 1960 1965 1990
 Argentina 62.5 .7 M2 41.8 49.5 57.3
Bolivie 25.9 2.1 2.3 17,3 2.2 27,0
Brezil 19,3 56a1 63.0 59.8 P 72.5
Colonbia 6742 72,5 72,9 8has 89.7 4.7
" Costa Rica 7945 85.3 9.2 9.0 Phals 799
' Cnite 713 7747 842 63.1 9.1 7501
Dominican Republic 2949 855 53 397 29 483
Ecuador 38.7 i3 48,1 %.5 40,8 45,2
E1 Salvedor 28.4 33.3 38.0 20,8 34,4 38.8
Guatemala 28.8 3.8 388 289 3345 38.2
Heiti 8.3 13.8 19.1 7.8 12.9 17.9
Honduras 407 b5.1 49,7 7.1 31.1 35ak
Mexico 60.3 65.6 71,1 42l 47.4 52.5
Nicarsgua 38.5 2.9 47.5 28,6 32.8 7.0
Panma " 5.5 634 6.5 645 T 70,0 757
" Paruguey " 1547 20,6 25.8 Theh 791 83.9
Pery 38.0 42.8 2.6 2.2 3.7 38.2
Uruguey 72:0 79:8 87.6 62.5 69.8 77:0
Venezuela 6.1 65.5 70.2 739 78.0 82,4

2/ Estimated directly by regression, without breakdown by urban and rural eress.



