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I. INTRODUCTION
 

This Assessment of Housing Needs and Affordability in
 

Ecuador, sponsored by USAID's Office of Housing and Urban
 

Programs, is intended to support the efforts of the Govern­

ment of Ecuador in developing effective long-term responses
 

to the basic housing needs of its people.
 

Housing needs were assessed using the "Basic Needs"
 

approach. The methodology used is presented in detail in
 

Guidelines for Preparation of a Housing Needs Assessment.
1
 

The methodology projects housing needs based on population,
 

macroeconomic, income, and housing stock parameters. All of
 

the analyses are disaggregated for three sectors: metro­

politan, other urban, and rural. Based on a stated minimum
 

housing standard, the minimum investment required to ensure
 

all households are housed at this standard or better is
 

computed. For households not able to afford the full value
 

of this minimum standard shelter, the subsidy necessary to
 

make the shelter affordable is computed. Housing stock in
 

the base year which does not meet the minimum standards (due
 

to lack of sanitation or poor construction) is upgraded over
 

1. Robert R. Nathan Associates, Inc. and the Urban
 
Institute, Housing Needs Assessment Methodology, USAID,
 
Office of Housing and Urban Programs, April 1984.
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time. The calculations necessary to compute these investment
 

and subsidy values are done on a microcomputer. Using a
 

computer model has made many alternate scenarios possible.
 

This paper presents housing needs projections based on this
 

methodology, and examines several possible alternate
 

scenarios.
 

In the last 10 years, significant improvements have
 

been made in the overall standard of housing in Ecuador
 

generally and within each sector. The number and percentage
 

of dwelling units with access to sanitary sources of water,
 

electricity, and sanitary sewage disposal have increased. A
 

greater proportion of Ecuadoreans now reside in more com­

fortable and sanitary living conditions than ever before.
 

Notwithstanding the progress which has been made,
 

however, the availability of adequate housing for low-income
 

families in Ecuador is seriously deficient and deteriorating
 

rapidly. Existing rates of population growth and urbaniza­

tion are currently generating approximately 39,000 new
 

households per year in urban areas alone, while annual
 

production of both public and private formal sector urban
 

housin; has been averaging only about 18,000 units. The
 

substantial gap between production antd demand has been
 

filled primarily by the infomnal sector through the pro­

vision of unauthorized and predominantly substandard hous­

ing.
 

In addition to the problems created by the short supply
 

of low-income housing, a scarcity of production for mid­

dle-income groups has resulted in the frequent displacement
 

of low-income families from low-cost housing schemes by
 

middle and lower-middle income groups. Programs of national
 

housing institutions, which are charged with the role of
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increasing the provision of low-cost housing solutions, have
 

generall, been targeted toward these middle and lower-middle
 

income groups. Very few efforts have been focussed directly
 

at satisfying the housing requirements of the poorest
 

groups.
 

To fully meet the shelter requirement of new households
 

as well as to gradually upgrade or replace the existing
 

substandard housing stock will obviously require that the
 

rate of housing construction be increased several fold in
 

coming years. A wide variety of constraints -- financial,
 

legal, organizational, technical, political, and social -­

will need to be overcome if future housing programs are to
 

have any appreciable impact in reversing current trends.
 

This assessment offers three alternative national
 

housing programs which are primarily distinguished by their
 

differing assumptions concerning the minimum acceptable
 

standards for housing construction. The three alternatives
 

are summarized below:
 

Alternative 1: an analysis of the af­
fordability and cost of meeting housing needs
 
according to minimum standards derived from
 
preliminary proposals being considered by the
 
new Ministry for Housing.
 

Alternative 2: an analysis of the af­
fordability and costs of meeting housing
 
needs according to the standards reflected by
 
current projects targeted toward lower-income
 
households and utilizing "modern" con­
struction techniques.
 

Alternative 3: an analysis of the af­
fordability and costs of meeting housing
 
needs according to standards which permit the
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use of the local construction material and
 
greater use of progressive housing concepts.
 

The presentation of these alternatives, which includes
 

sensitivity analysis of the impacts of major determinants of
 

housing needs and affordability such as income growth,
 

population growth, construction cost escalation, interest
 

rate levels, and the share of household income devoted to
 

housing, provides a broad assessment of policy alternatives
 

and an identification of priority areas for further inves­

tigation.
 

The estimate of median household income and income
 

distribution for each sector was also studied. The changes
 

in Ecuador's distribution of income from prior surveys were
 

estimated, and factors responsible for those changes were
 

discussed.
 

The report is organized into five chapters including
 

this Introduction. Chapter II provides a brief overview of
 

the methodology. Chapter III discusses the determinants of
 

future housing needs in Ecuador, including population
 

growth, urbanization, household formation, and the replace­

ment and upgrading of the e.x;isting housing stock. Chapter
 

IV discusses the determinants of housing affordability in
 

Ecuador, including mean and median household incomes and
 

income distribution, income growth, the share of household
 

income devoted to housing, and financial lending terms and
 

conditions. Chapter V presents the housing design standards
 

and costs for each of the three alternatives and analyzes
 

the affordability of each alternative from the perspective
 

of both individual households and public sector finances.
 

Detailed methodologies for updating the estimates of median
 

income levels are presented in the Appendix.
 



II. METHODOLOGY
 

The methodology used in this assessment is oriented
 

primarily toward evaluating alternative strategies for
 

meeting projected housing needs and identifying major
 

contingencies inherent in each strategy through sensitivity
 

analysis. A "model" of hous'!hold formation and housing
 

expenditures provides the logical framework for the calcu­

lations performed by the microcomputer. Like all models,
 

this one is premised on certain basic assumptions that
 

should be clearly understood both in structuring the scenar­

ios to be analyzed with the methodology and in interpreting
 

the results it provides.
 

The most important aspect of the methodology which
 

needs to be kept in mind is that all calculations are based
 

on the assumption that the total housing needs projected for
 

each time period will be fully met by the housing program
 

being analyzed. No future increments to the substandard
 

housing stock are assumed to take place at any time follow­

ing the base year chosen for the analysis.
 

If the methodology were oriented primarily toward
 

forecasting the prediction, this would limit its applicabil­

ity where future increments to the substandard stock -- the
 

continuing proliferation of squatter settlements -- may be
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inevitable. However, since the model is in fact structured
 

to facilitate the comparative evaluation of alterna:tive
 
approaches, the stipulation that all housing programs
 

analyzed be. of a scale commensurate with needs provides a
 
common standard for strategy evaluation.
 

The model is designed to accept up to three regional
 

disaggregations for the projection of housing needs and the
 

configuration of appropriate housing programs. In Ecuador
 

the most meaningful disaggregations were "metropolitan"
 

(including the two largest cities, Quito and Guayaquil),
 
"other urban" 
(based upon the National Instituto of Statis­

1
 
tics and Census definition), and "rural."
 

Housing needs for these three areas are projected for
 

each 5-year period within a 20-year plinning period on the
 
basis of population growth, interregional migration, house­

hold formation trends, and a program defined by the user to
 
upgrade or replace substandard components of the base year
 

housing stock at a rate which he determines.
 

New housing units and upgrades of existing housing
 
units required to meet these total needs are costed on the
 

basis of unit costs provided Ly the user in accordance with
 

1. In Ecuador, the concepts of rural-urban population are
 
given by the administrative divisions. Ecuador is divided
 
into provinces, which are in turn divided into "cantones,"
 
in turn subdivided into "parishes." The population living

in the provincial capital or in the "canton" principal

agglomeration is considered an urban population. The rest
 
is rural population. This definition was used with one
 
alteration. Peripheral area of urban centers which accord­
ing to the Census are included in the rural sector were
 
instead considered for this assessment to be included in
 
either the metropolitan or urban sectors.
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the design standards specified for each strategy. These
 

costs are compared with the maximum housing values that
 

households in each quintile of the income distribution are
 

estimated to be able to afford, to determine what level of
 

public subsidy, if any, would be required to implement the
 

program specified.
 

Key factors affecting the total cost of housing pro­

grams defined in this manner include: growth in total

1
 

numbers, growth in the rate of urbanization,
household 


construction cost escalation rates, and especially the
 

minimum design standards and corresponding unit costs
 

specified for the housing program.
 

Housing affordability increases (and subsidy require­

ments decreases) with increasing household incomes, Increas­

ing shares of income devoted to housing, more favorable
 

financial lending terms, and reduced housing costs.
 

Of these variables, minimum housing design standards
 

and costs are most directly amenable to public policy
 

intervention. Through successive iterations of the model,
 

the interplay of total housing program costs and housing
 

affordability can provide genuinely useful guidance to
 

housing planners and policy analysts in structuring a
 

realistic approach to the satisfaction of basic needs
 

through the adoption of standards which, while offering real
 

improvement over informal sector living conditions, are also
 

affordable by the majority of low-income households.
 

1. Unit costs for urban dwelling units will generally
 
greatly exceed rural costs primarily because on-site
 
infrastructure needs are greater in the more densely pop­
ulated urban areas.
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Figure 1 identifies the main components of the model in
 

somewhat greater detail.
 

As discussed above, the major determinants of projected
 
physical needs for shelter are future population growth,
 
household formation trends, and the adequacy of the existing
 
housing stock to meet the needs of the current population.
 
As shown in Figure 1, these estimates and projections are
 

developed through modules 1 and 2 of the model. Together,
 
these determine the scale of the "housing program" to be
 
analyzed through subsequent calculations.
 

The affordability of alternative housing "packages" is
 

determined by current and pzojected incomes of the various
 
sectors of the population requiring housing, and by the
 
costs of these alternatives. These elements of a housing
 

needs assessment are considered in modules 3 , 4, 5, and 6 of
 
the model in the fcllowing manner:
 

Module 3 projects household incomes for
 
subsectors of the population by income
 
distribution subgroupings;
 

Module 4 calculates housing affordability for
 
subsectorE, of the population based on house­
hold incones, housing expenditure patterns,
 
and t7rms of housing finance;
 

Module 5 specifies the current and future
 
costs of alternative shelter solutions
 
defined on the basis of the dwelling stan­
dards established by planners; and
 

Module 6 then classifies all households
 
according to the housing standards that they
 
can afford.
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Figure 1. Main Components of the Housing 
Needls Assessment Model 
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On the basis of total shelter needs and the housing
 

standards which are affordable by various segments of the
 

population, modules 7 and 8 are then used to:
 

Determine global housing investment require­
ments;
 

Identify those segments of the population
 
which, on the basis of their inability to
 
afford currently available, minimum standard,
 
formal sector housing make up the target
 
group for new housing programs; and
 

Estimate the level of direct subsidy that
 
would be required to bring all housing to the
 
chosen standard, if any.
 

The information provided through these last two modules
 

enables planners to evaluate the implications of alternative
 

housing programs in relation to macro-level projections of
 

investment and savings, public sector expenditures, formal
 

sector loan volume, and other indicators.
 



III. DETERMINANTS OF FUTURE HOUSING NEEDS
 
IN ECUADOR
 

The major determinants of the projected physical needs
 

for shelter in Ecuador are the future population growth,
 

household formation trends, and the adequacy of the existing
 

housing stock to meet the needs of the current population.
 

In addition, factors such as trends in urbanization and 

urban migration, sectoral differentials in fertility, death 

rates, and size of households will determine the sectoral 

composition of Ecuador's projected housing needs. In the 

following discussion and throughout this report, three 

sectors are analyzed -- metropolitan, other urban, and 

rural. The metropolitan sector consists of Quito and
 

Guayaquil and their peripheral areas, the other urban sector
 

consists of all other areas defined as urban in the latest
 

national census plus all other peripheral areas, and the
 

rural sector consists of the balance.
 

Population Growth, Urbanization, and
 
Household Formation
 

According to the 1982 national census, Ecuador's
 

population totalled 8.05 million persons, corresponding to
 

an average annual growth rate of 2.7 percent since the prior
 

census in 1974 (Table 1). This average annual growth rate
 

of 2.7 percent represents a significant decline from the
 



Table 1. Ecuador: Population by Sector, 1962, 1974 and 1982
 

(Thousands unless otherwise specified)
 

Average annual
 
1962 1974 1982 growth rate
 

Number Percent Number Percent Number Percent 1962-74 1974-82
 

Total Ecuador 4,476.0 100.0 6,521.7 100.0 8,053.3 100.0 3.2 2.7
 

Metropolitana
 

Quito 3 7 2 .2b 8.3 624.1 9.6 887.6 11.0 4.4 4.5
 
Guayaquil 532.7b11.9 827.5 12.7 1,188.8 14.8 3.7 4.7


Gu9i04.9b 20.2 1,451.6 22.3 2,076.4 25.8 3.0 4.6
 

Other urbana 1,4 2 3 .4c 31.8 2,190.4 33.6 2,844.5 35.3 3.7 3.3
 

Rural 2 ,14 7 .7d 48.0 2.879.7 44.1 3,132.4 38.9 2.5 1.1
 

a. Peripheral areas are included in metropolitan and urban sectors.
 
b. Population for 1962 in the metropolitan areas was estimated based on the trend in the
 

relationship between Pichincha and Guayas provinces reported urban population (excluding
 
peripheral areas) and those provinces population including peripheral areas between 1974-82.
 
Provincial urban population was then translated into estimates for the metropolitan areas
 
assuming a factor at 80 percent for Quito and 75 percent for Guayaquil.
 

c. Estimated as the residual of metropolitan and rural from national population.
 
d. Estimated on the basis that 25 percent of reported rural population consisted of persons
 

in the peripheral areas (in 1974 and 1982, the actual percentage was 24.7 and 23.9 percent,
 
respectively).
 

Source: Junta Nacional de Plainificacion y Coodinacion Economica, Resumen de los Censos de
 
Poblacion y Vivienda de 1962, Abril 1965; INEC, III Censo de Poblacion 1974, Resultados
 
Definitivos, Resumen Nacional, Abril 1977, Tables Land 3, INEC, IV Censo de Poblacion 1982,
 
Resultados Provisionales, Febrero 1983.
 

http:Gu9i04.9b
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rate of 3.2 percent recorded between the prior censual
 

period of 1962 to 1974.
 

Table 1 also shows the change in sectoral distribution
 

of Ecuador's population between 1962 and 1982. In 1982,
 

over 61 percent of Ecuador's population resided in either
 

metropolitan or other urban areas as compared to the 52 and
 

56 percent that lived in those areas in 1962 and 1974,
 

respectively. In 1982, nearly 2.1 million persons resided
 

in metropolitan areas, which represents an average annual
 

growth rate of 4.6 percent over the 1974 metropolitan
 

population of 1.5 million. The growth rate of the metro­

politan area of nearly 1.7 times the national average
 

indicates that extensive urban migration occurred during the
 

1974-82 period.
 

Within the metropolitan sector, Guayaquil's population
 

increased at a slightly higher average annual rate than
 

Quito's population during the 1974-82 period, with Guayaquil
 

accounting for approximately 57 percent of the total metro­

politan populAtion in 1982.
 

The average annual growth rate of other urban areas of
 

3.3 percent between 1974 and 1982 was also in excess of the
 

national average of 2.7 percent. In 1982, more than 2.8
 

million persons resided in other urban areas, accounting for
 

more than 35 percent of the national population.
 

Whereas metropolitan and other urban areas population
 

increased significantly between 1974 and 1982, population
 

growth in the rural sector was considerably more moderate.
 

In fact, rural sector population increased by only 250,000
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during the eight-year period, representing an average annual
 

growth of 1.1 percent. The share of national population in
 

the rural sector dropped from 44 percent in 1974 to 39
 

percent in .1982.
 

What accounted for this significant change in the
 

sectoral distribution of Ecuadorean population? The answer
 

lies in an analysis of two basic factors, natural population
 

growth (the difference between birth and death rates) and
 

net sectoral migration. Table 2 presents data on the number
 

of national births and deaths per thousand persons for
 

selected periods from 1920 through 1979. These data indi­

cate clear trends in the reduction of both national bit-th
 

and death rates. While bjirth rates from 1920 through 1974
 

declined from 47.7 births per thousand to 45.0 births per
 

thousand, the decline greatly accelerated during the 1974-79
 

period with the national birth rate estimated at 35.6 per
 

thousand. This dramatic decrease can be attributed to
 

greater use of contraceptive techniques, the overall trend
 

toward urbanization with its lower fertility rates, and the
 

trend of women bearing children later in life.
 

The decline in the national death rate for this 1974-79
 

period was more consistent with the long-term Ecuadorean
 

experience. The national death rate declined from 28.9 per
 

thousand to 10.2 per thousand from 1920-74. This decline
 

continued between 1974 and 1979 with the national death rate
 

at 8.2 percent. The combination of the lower birth anid
 

death rate for the 1974-79 period results in a lower rate of
 

natural growth of 2.7 percent.
 

Statistics for sectoral birth and death rates were only
 

available for 1977 and 1979, and these are also summarized
 

in Table 2. The metropolitan sector is characterized by
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Table 2. Ecuador: Birth, Death, and Natural
 
Growth Rates, National 1920-79 and Sectoral 1977-79
 

Events per thousand persons
 

Births Deaths Natural
 
Sector and period (percent) (percent) (growth rate)
 

Total Ecuador
 

1920-24 47.7 28.9 1.9
 
1940-44 46.0 24.0 2.2
 
1960-64 45.4 14.7 3.1
 
1965-69 45.2 11.1 3.4
 
1970-74 45.0 10.2 3.5
 
1974-79 35.6 8.2 2.7
 

Average of 1977 and 1979
 

Metropolitan
 

Quitob 30.7 7.4 2.3
 
Guayaquilb 25.6 5.9 2.0
 

Other urban 38.5 9.2 2.9
 

Ruralc 37.6 8.9 2.9
 

a. Based on. average of rates for 1975, 1977, and 1979. Birth
 
rates reported for the nation and each sector were increased by
 
17 percent to reflect the historical late or underreporting of
 
births.
 
b. Based on data for Pichincha and Guayas provinces urban
 

areas.
 
c. Includes peripheral areas.
 
Source: INEC, Anuario de Estadisticas Vitales 1975, December
 

1977, Encuesta Anual de Estadisticas Vitales 1977, Encuesta Anual
 
de Estadisticas Vitales 1979, March 1984, World Bank, Ecuador:
 
Development Problem and Prospects, 1979, Table A.2.
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lower birth, death, and natural growth rates than either the
 

other urban or rural sectors. Within the metropolitan
 

sector, Guayaquil reported lower birth, death, and natural
 

growth rates than Quito during 1977 and 1979. The natural
 

growth rate for Guayaquil was calculated at 2.0 percent
 

compared to 2.3 percent in Quito.
 

The natural growth rates calculated for other urban
 

areas and rural were significantly higher with both sectors
 

having a vegetative growth rate of 2.9 percent. Somewhat
 

surprising is the slightly higher birth and death rates in
 

other urban areas relative to the rural sector. Possible
 

explanations include the better reporting of both births and
 

deaths in other urban areas as compared to the rural sector
 

which is not reflected by the application of national
 

average for underreporting.
 

Based on these sectoral natural growth rates, Table 3
 

demonstrates the composition of sectoral population growth
 

between vegetative growth and net migration between 1974 and
 

1982. As expected, the greatest net migration occurred in
 

the metropolitan area where net migration contributed more
 

to the population increase than natural growth. Overall net
 

migration into the metropolitan areas totalled over 350,000
 

persons during the 1974-82 period, with Guayaquil having a
 

net migration estimated at 219,000 persons and Quito at
 
1
 

139,000 persons.
 

1. These estimates of net migration into metropolitan
 
areas are higher than those observed from statistics of
 
provincial migrations such as reported in Albert Berry,
 
Employment and the Role of Intermediate Cities in Ecuador
 
During the Coming Years, prepared for the AID Officeof
 
Housing and Urban Programs/Ecuador.
 

One explanation is that the estimates shown in Table 2
 
also include migration from Pichincha and Guayas, province
 
to Quinto and Guayaquil, respectively.
 



Table 3. Ecuador: Composition of Population Growth Between 
Natural Growth and Net Migration by Sector, 1974 and 1982 

(Thousands of persons) 

Total 
Ecuador Total 

Metropolitana 

Quito Guayaquil 
Other 
urbana Rural 

1974 population 

1982 population 

Net change 

6,521.7 

8,053.3 

1,531.6 

1,451.6 

2,076.4 

624.8 

624.1 

887.6 

263.5 

827.5 

1,188.8 

361.3 

2,190.4 

2,844.5 

654.1 

2,879.7 

3,132.4 

252.7 

Change due to natural growth 

Change due to net migration 

1,599.3 

(67.7) 

266.5 

358.3 

124.5 

139.0 

142,0 

219.3 

562.9 

91.2 

740.0 

(487.3) 

a. Peripheral areas are included in metropolitan and urban areas. 
Sources: Tables 1 and 2. 
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Net migration into other urban areas was smaller during
 

the 1974-82 period and accounted for only about 14 percent
 

of the total population growth in that sector. Net mi­

gration into other urban areas is estimated at 91,000
 

persons during the 1974-82 period, or approximately 20
 

percent of the total net urban migration (metropolitan plus
 

other urban).
 

The rural sector experienced a substantial net emi­

gration during this period. Based on a natural growth rate
 

of 2.9 percent annually, it is estimated that over 480,000
 

persons migrated from the rural sector to either urban areas
 

or outside Ecuador. One might also expect that the relative
 

small population increase in the rural sector could be
 

attributable tc the changes in the classification of some
 

rural communitiez into urban areas; however, the same
 

classification system was utilized for both years in' the
 

national census. Thus, these data show a marked trend
 

toward population moving to established metropolitan and
 

urban areas. Reasons for individuals migrating to
 

metropolitan and urban areas have been primarily due to the
 

potential for employment an. greater income and for the
 

opportunities for education. 1
 

Ecuador's population was estimated for 1984 and
 

projected for the next 20 years based upon assumptions
 

concerning the natural growth and future urban migration
 

trends. National natural population growth was assumed to
 

continue to decline but at more moderate rates. Also it was
 

1. Albert Berry, Employment and the Role of Intermediate
 
Cities in Ecuador During the Coming Years, prepared for the
 
Aid Office of Housing and Urban Programs/Ecuador. Data
 
derived from INEC, Encuesta de Migracion Urbana de la
 
Sierra.
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assumed the sectoral natural population growth would
 

converge toward the national average. A third assumption
 

was that urban migration would continue but again at more
 

moderate levels. Also urban migration was assumed to be
 

shared more equally in the future between metropolitan and
 

other urban areas.
 

Table 4 presents the population projections for Ecuador
 

based on these assumptions. National population is
 

projected to increase at an average annual rate of 2.3
 

percent between 1984 and 1989 and to gradually reduce to an
 

average annual rate of 2.0 percent !'y 1999. Thus Ecuador's
 

population is projected to total nearly 9.5 million by 1989
 

and over 11..6 million by 1999.
 

The metropolitan sector is projected to still grow at a
 

faster rate than the national average, reflecting the
 

continuation of the urban migration. Population in the
 

metropolitan sector is projected to increase at an average
 

annual rate of 3.3 percent during the 1984-89 period and to
 

taper to an average annual growth rate of 2.5 percent by
 

2004. By 1989, metropolitan sector population is projected
 

at over 2.6 million, representing approximately 28 percent
 

of the nation's total population.
 

Population in the other urban areas is projected to be
 

3.5 millidh by 1989, correspon-ling to an average annual
 

growth of 3 percent. This growth rate is projected to
 

decline throughout the 20-year period to a rate of 2.4
 

percent annually by 2004. The other urban sector share of
 

Ecuador's population is projected to increase from 36
 

percent in 1984 to 37 percent in 1989 and to 40 percent by
 

2004.
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Table 4. Ecuador: Projections of Population
 
and Household Formation by Sector, 1984-2004
 

1984 I.?89 1 994 1999 2004 
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The rural sector was assumed to grow at an average
 

annual rate of 1 percent throughout the 20-year study
 

period. This reflects assumptions concerning reduced
 

natural growth and reduced rates of emigration. Total rural
 

population is therefore projected to increase from 3.2
 

million in 1984 to 3.9 million by 2004. The rural sector
 

share of Ecuador's population is projected to decline from
 

38 percent in 1984 to 34 percent in 1989 and to 30 percent
 

in 2004.
 

Table 4 also presents projections of annual household
 

formation in each sector based upon the population
 

projections discussed above and estimates of the average
 

household size. An indication of the trend in average
 

household size in each sector can be obtained from a
 

comparison of the 1974 and 1982 national censuses of
 

population and housing which yield estimates of the average
 

number of occupants per occupied house. As can be seen in
 

Table 5 below, the national average of occupants per
 

occupied house declined from 5.2 in 1974 to 4.9 in 1982.
 

Table 5. Ecuador: Average Number of Occupants Per
 
Occupied House by Sector, 1974 and 1982
 

Sector 1974 1982
 

Total Ecuador 5.22 4.90
 
Metropolitan 5.62 4.88
 

Quito 5.16 4.55
 
Guayaquil 5.99 5.16
 

Other urban 5.40 4.99
 
Rural 4.91 4.82
 

Source: Tables 1 and 6.
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The decline in average number of cccupants per occupied
 

house occurred in all sectors, reflecting the general
 

decline in vegetative growth rates during the 1974-82
 

period. Within the metropolitan sector, it is interesting
 

to note the continued differential between Quito and Guayaquil
 

in terms.of average occupants per house. In 1982, Quito had
 

an average of 4.55 occupants per house compared to the 5.2
 

occupants per house registered in Guayaquil.
 

If one were to assume that the average number of
 

occupants per house equalled the average household size,
 

then there would be (using sectoral averages) no overcrowding
 

of housing in Ecuador. Discussions with several housing
 

officials confirmed that this was not the case and that
 

overcrowding does occur. In fact, data from the 1982
 

housing census indicates that nearly 8 percent of all urban
 

occupied houses had more than 4.5 occupants per room. The
 

percentage was nearly double for rural areas.1
 

An indicator of overcrowding based on occupants per
 

room does not necessarily imply that there is more than one
 

household per housing unit, which is the model's definition
 

of overcrowding. Therefore, instead of projecting that an
 

additional new housing unit would be required to relieve
 

this type of overcrowding, home improvement construction,
 

such as the addition of one or more rooms, might be adequate.
 

However, the national housing census indicates that 1
 

percent of urban and 3 percent of the rural houses coitain
 

1. INEC, IV Censo de Poblacion, III de Vivienda,
 
Resultados Ant-cf~pados por Muestreo, N-viembre 1983, Table
 
8.
 

http:terms.of
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more than eight occupants per house. These percentages of
 

overcrowding were therefore used to be consistent with the
 

model's definition of more than one household per unit.
 

The estimates of average household size per sector
 

shown in Table 4 were therefore derived based upon the trend
 

in occupants per house from Table 5 and factor for
 
2
 

overcrowding by sector. Consistent with the projected
 

decline in natural growth rates, the estimates of average
 

household size are projected to decline moderately over the
 

20-year study period. Thus the national average household
 

size is projected to decline slightly from 4.9 in 1984 to
 

4.7 by 2004.
 

The result of the projections and calculations
 

summarized in Table 4 is a set of estimates of the average
 

number of new households which may be expected to emerge
 

annually within each sector and within each 5-year subperiod
 

of the 20-year planning period ending in 2004. As shown,
 

the combination of population growth, urbanization, and
 

average household size indicates that an average of 17.5
 

thousand new households per year will be formed in the
 

metropolitan areas, 21.4 thousand in other urban areas, and
 

7.5 thousand in the rural areas of Ecuador during the
 

1985-89 period. During this 5-year period, a total of 194
 

thousand new households will require housing in the urban
 

areas alone.
 

1. Ibid.
 
2. Discussions with housing officials indicated that the
 

estimate for average household size in the rural sector was
 
too low. It was therefore assumed that the rural sector
 
average household size was 5.2 in 1984 and that overcrowding
 
remained at approximately 3 percent.
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When this figure is compared with estimates of the
 

total formal sector housing construction for 1983 of about
 

18 thousand units, the magnitude of Ecuador's prospective
 

housing problem becomes starkly apparent. Unless something
 

is done to greatly increase the housing output of the formal
 

sector (both private and public), no more than 90-100
 

thousand additional units may be expected from this source
 

during the next 5-year period, and nearly 100 thousand new
 

urban households, more than 50 percent of all new urban
 

households anticipated for the 1985-89 period, will be
 

obliged to turn to the informal sector for their shelter
 

needs.
 

Immediate measures to substantially increase the
 

housing output of the formal sector in Ecuador are clearly
 

necessary. This can be done only if affordable strategies
 

can be devised. It appears that the only approach which may
 

offer hope of meeting this formidable challenge is one which
 

confronts the issue of raising housing standards from the
 

bottom up and, through "formalizing" the informal sector.
 

Such an approach would involvc measures to increase the
 

security of land tenure, reduce municipal minimum building
 

standards, redirect financial savings toward low-cost
 

housing, and provide for a greater degree of cooperation
 

between the public and private sectors.
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The Existing Housing Stock: Its Upgrading
 
and Replacement
 

The total housing stock in Ecuador increased from 1.25
 
1
million units in 1974 to 1.64 million units in 1982. This
 

implies that nearly 400 thousand additional dwelling units
 

were constructed during this eight-year period. Assuming
 

that the estimated 1983 formal sector housing construction
 

of 18 thousand units had occurred over this period, then the
 

formal sector (public and private) supplied a maximum of 144
 

thousand units and the informal sector accounted for a
 

minimum of 250 thousand of the total additional new units.
 

Despite this substantial reliance on the informal
 

sector to furnish Ecuador's housing needs, significant
 

improvements have been made in the overall standard of
 

housing in the nation and within each sector. Table 6
 

presents a comparison of the housing stock characteristics
 

in 1974 and 1982. The percentage of dwelling units with an
 

internal source of water supply increased nationally from
 

33.4 percent in 1974 to 45.4 percent in 1982. The
 

percentage of total dwelling units connected to electricity
 

increased from 41.2 percent to 62.9 percent. The percentage
 

of units with an internal toilet facility rose from 33.3
 

percent to 46.7 percent, while those with a piped sewage
 

system increased from 28.1 percent to 34.0 percent between
 

1974 and 1982.
 

1. INEC, II Censo de Vivienda 1974, Resultados
 
Definitivos, Resumen NacTonal, Dciembre 1976, and IV Censo
 
de Poblacion, III de Vivienda, Resultados Anticipados por
 
Muestreo, November 1983. Includes only units that were
 
occupied.
 



a
Table 6. Ecuador: Housing Stock Characteristics by Sector, 1974 and 1982
 

(Percentage distribution unless otherwise specified)
 

Metropolitan areas
 
a Total Qutob b Other
 

Ecuador Total tGuayaqul urban areas Rural
 

1974 1982 1974 1982 1974 1982 1974 1982 1974 1982 1974 1982
 

Total houses (OO0s of units)c 1,249.8 1,644.6 258.2 425.7 120.0 195.2 138.2 230.5 405.6 569.6 586.0 649.3
 

Type of water supply
 

In unit 33.4 45.4 75.3 72.2 82.7 83.9 69.6 63.3 69.4 78.3 6.1 15.7
 
Outside unit - 9.5 6.7 6.9 4.0 6.9 4.5 6.9 3.6 15.7 6.8 8.9 8.4 
Listern or well 27.0 20.4 3.2 2.1 5.3 3.5 1.6 1.1 5.8 3.2 42.6 38.6 
River 22.8 14.1 1.4 0.8 0.9 0.7 1.7 0.8 2.4 1.1 37.4 27.4 
Truck 4.9 10.6 11.8 19.5 3.0 5.8 18.8 30.0 3.3 7.4 2.4 6.4 
Other 2.4 2.8 1.4 1.4 1.2 1.6 1.4 1.2 3.4 3.2 2.6 3.5 
Total 100.0 100.0 I00.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Connection to electricity
 

Connected 41.2 62.9 90.2 94.9 90.7 96.0 89.9 94.1 75.2 88.6 11.6 32.8
 
No electricity 58.2 37.1 9.8 5.1 9.3 4.0 10.1 5.9 24.8 11.4 88.4 67.2
 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
 

Type of toilet facilities
 

Exclusive or common facilities 33.3 46.7 77.7 79.5 84.5 88.6 72.4 72.6 65.2 74.4 6.2 15.3
 
Latrine 8.7 13.2 10.0 12.5 3.3 5.5 15.2 17.7 13.0 12.3 7.0 14.1
 
None 58.0 40.1 12.3 8.0 12.2 5.9 12.3 9.6 21.8 13.4 86.8 70.6
 
Total lU.0 100.0 100.0 100.0 100.0 1OC.0 100.0 100.0 100.0 100.0 100.0 100.0 
Sewage disposal 

Piped sewage 28.1 34.0 70.5 62.7 82.8 82.0 60.8 47.9 55.2 61.3 3.2 5.4 
Septic tank or pit 9.9 14.9 15.2 20.9 4.1 7.5 24.0 31.2 16.6 14.5 5.9 11.2
 
None 62.0 5.1 14.3 16.4 13.1 10.5 15.2 20.9 28.2 24.2 90.9 83.3
 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.9 100.0
 

a. Peripheral areas are included in number of units of metropolitan and other areas; however distribution of
 
housing stock characteristics are based on peripheral areas included in the rural sector.
 
b. Distribution of housing characteristics for Quito and Guayaquil are based on Pichincha and Guayas urban
 

characteristics respectively.
 
c. Does not include houses reported as unoccupied.
 
Source: INEC, II Censo de Vivienda 1974, Resultados Definitivos, Resumen Nacional, December 1976 and IV Censo
 

de Poblacion, III de Vivienda Resultados Atiicipados Por Muestreo, November 1983.
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While these improvements clearly indicate that a
 

significant number of Ecuadoreans now reside in more comfort­

able and sanitary living conditions, these statistics also
 

point to the need for a continuation of significant improve­

ments in the future if the goal of minimum standard of
 

housing for all is to be achieved. The needed improvements
 

become more clear if one looks at the characteristics of the
 

1982 housing stock by sector.
 

As one would expect, conditions in the metropolitan
 

sector are generally better than in either other urban areas
 

or especially the rural sector. Within the metropolitan
 

sector, however, conditions; in Quito and Guayaquil differ
 

significantly. For example, whereas 84 percent of the units
 

in Quito have access to an internal water supply, only 36
 

percent of the units in Guayaquil have the same. In fact,
 

the percentage of units in Guayaquil with an internal water
 

system decreased from 70 percent in 1974 to 63 percent in
 

1982. Similarly, the percentage of units in Guayaquil with
 

a pipe sewage disposal system decreased from 61 percent in
 

1974 to 48 percent in 1982.
 

The reasons for this deterioration in housing conditions
 

in Guayaquil include the substantial migration into Guayaquil
 

during the 1974-82 period and the proliferation of informal
 

sector housing. While water supply and sewage disposal are
 

clearly problem areas, it appears that connection to elec­

tricity has occurred with 96 percent and 94 percent of the
 

dwelling units in Quito and Guayaquil possessing electricity,
 

respectively.
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Housing conditions in other urban areas in 1982 are
 

only slightly behind those in metropolitan areas. Over 78
 

percent of the dwelling units have an internal water supply
 

system and.nearly 89 percent have electricity. in other
 

urban areas, the greatest need appears to be the supply of
 

sewage disposal systems, where over 24 percent reported
 
"none."
 

The rural sector is clearly still in the greatest need
 

for the provision of basic services. In 1982, only 16
 

percent of the rural dwelling units had access to internal
 

water systems and only 33 percent had electricity. Of even
 

more concern, nearly 71 percent of the units had no toilet
 

facilities (including latrines), and 83 percent had no
 

sewage disposal system.
 

The categorization of Ecuador's housing stock in 1974
 

and 1982 by type of constructive and construction materials
 

is shown in Table 7. The definition of each category is as

1
 

follows:
 

"Casa or Villa" - permanent construction 
resistance materials such as concrete, wood, 
brick, adobe, stone with wood, tile or brick 
floor, and exclusive use of sanitary 
facilities. 

Apartment - a group of rooms for residence, 
forming part of a building of one or more 
floors, with independent entry and exclusive 
use of water supply and sanitary facilities. 

1. Definitions of national housing census as reported in
 
AID, Office of Housing, Ecuador: Shelter Sector Analysis
 
and Recommendations, July 1976, p. D-7.
 



Table 7. Ecuador: Categorization of Housing Stock by Sector,a 1974 and 1982
 

(Percentage distribution unless otherwise specified)
 

Metropolitan areas
 
.
Total Ecuador Total Quitob Guayaquil bOtherurban areas Rural
 

1974 1982 1974 1982 1974 1982 1974 1982 1974 1982 1974 1982
 

Total houses (00s of units)c 1,249.8 1,644.6 258.2 425.7 120.0 195.2 138.2 230.5 405.6 569.6 586.0 649.3
 

Casa or villa 29.1 54.9 26.0 48.0 22.8 37.1 28.6 56.5 40.1 61.0 27.4 56.7
 

Apartment 8.7 9.3 25.3 20.6 25.2 24.7 25.3 17.3 12.5 11.3 0.7 1.6
 

Boarding house 12.6 9.1 33.4 17.6 41.0 25.7 27.5 11.4 21.1 15.1 1.6 1.4
 

Mediagua 16.3 12.8 4.9 7.7 9.9 10.9 0.9 5.4 "'.8 7.6 22.6 18.1
 

Rancho or covacha 24.4 10.2 9.7 4.9 0.3 0.4 17.0 8.2 14.7 4.3 33.3 15.9
 

Choza 8.5 3.0 d 0.1 0.1 
 0.2 d d 0.4 0.1 14.2 5.9
 

Other 0.2 0.5 0.4 0.3 
 0.5 0.8 0.3 0.8 0.2 0.4 0.1 0.3
 

Non-residential 0.2 0.2 0.3 0.3 0.2 0.2 0.4 0.4 0.2 0.2 0.1 0.1 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

a. Peripheral areas are included in numbe" of units of metropolitan and urban areas; however categorization of
 
housing stock is based on data with peripheral areas included in the rural sector.
 

b. Categorization of housing stock for Quito and Guayaquil is based on data for Pichincha and Guayas urban
 
areas, respectively.
 

c. Does not include houses reported as unoccupied.
 
d. Less than 0.05 percent.
 
Source: INEC, II Censo de Vivienda 1974, Resultados Definitivos, Resumen Nacional, December 1976, Table 3; aud
 

IV Censo de Poblacion, III de Vivienda Resultados Anticipados por Muestreo, November 1982, Table 2.
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Rooms in a Boarding House - belonging to a 
building with common entryway to a hall,
 
patio, walkway, or street, and which usually
 
does not include exclusive use of water and
 
sanitary facilities, with these services
 
being available to the building as a whole.
 

"Mediagua" - one story construction with 
walls of adobe, mud, or wood and with a roof
 
of tile or metal.
 

"Rancho or Covacha" - a unit covered with 
straw, palm leaves, or other vegetation, with
 
walls of cane, bahareque and a floor of wood,
 
cane, or earth.
 

"Choza" - a unit with walls of adobe or 
straw, earth floor, and roof of straw. 

Other - this category includes huts, caves, 
kiosks, bodts, wagons, tents, etc. 

As can be seen from Table 7, the national percentage of
 
"casa or villa" units increased from 29 percent in 1974 to
 

55 percent in 1982. Interestingly, the rural sector shared
 

equally in this improvement with nearly 57 percent of total
 

1982 rural dwelling units falling into this category.
 

The Housing Needs Assessment model uses a disaggrega­

tion of the existing housing stock into three classifications:
 

Permanent, meaning of acceptable construc­
tions in relation to the minimum standards
 
established;
 

Substandard and upgradable; and
 

Substandard and not upgradable.
 

Based upon the characteristics of the 1982 housing
 

stock by sector shown in Tables 6 and 7, and definitions of
 

minimum acceptable standards, Eucador's 1982 housing stock
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in each sector was disaggregated into the above three
 

classifications.
 

For all sectors, a combination of criteria based upon
 

the availability of a sanitary toilet facility for the
 

dwelling unit and type of construction and construction
 

materials was applied. Dwelling units that had access to
 

a sanitary toilet facility were used to determine the number
 

of permanent units and the type of construction was used to

1
 

determine whether units, were upgradable. For metropolitan
 

and other urban areas, dwelling units of construction types
 

casa or villa, apartment, boarding house and mediagua were
 

considered as satisfying minimum acceptable construction
 

materials standards. In the rural sector, the above
 

construction types plus rancho or covacha were considered as
 

satisfying the minimum acceptable construction materials
 

standard. In the rural sector, units with either exclusive
 

or common use of standard toilet facilities or sanitary
 

latrines were considered acceptable. In metropolitan and
 

other urban areas, units with latrines were excluded from
 

the definition of minimum acceptable standards. Table 8
 

shows the resulting classification of Ecuador's housing
 

stock by sector as used in this assessment.
 

Nearly 95 percent of Ecuador existing housing stock is
 

classified as either permanent or upgradable and only 5.7
 

percent is classified as non-upgradable and will have to be
 

1. Since in all sectors, the type of construction criteria
 
yielded a higher percentage of units than sanitary toilet
 
facilities criteria, it was assumed that those units which
 
satisfied both criteria would be classified as permanent.
 
Upgradable units were then determined as those units of
 
permanent construction that lacked sanitary toilet facilities
 
and other basic services.
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Table 8. Ecuador: Condition of Existing Housing
 
Stock by Sector, 1984
 

(Percent of total housing stock)
 

Sector Permanent Upgradable Non-upgradable Total
 

Total Ecuador 58.6 35.7 5.7 100.0
 

Metropolitan 79.5 14.4 6.1 100.0
 

Quito 88.6 9.8 1.6 100.0
 
Guayaquil 72.6 18.0 9.4 100.0
 

Other urban 74.4 20.6 5.0 100.0
 

Rural 29.4 64.3 6.3 100.0
 

Source: Derived from Tables 6 and 7 as discussed in text.
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replaced. The metropolitan sector has the highest
 

percentage of uniL classified as permanent and the lowest
 

percentage of units classified as non-upgradable.
 

In the rural sector, only 29.4 percent of the units
 

were classified as permanent, yet over 90 percent of the
 

non-permanent units were considered as upgradable, primarily
 

through the supply of sanitary toilet facilities.
 

Based upon the condition of the existing housing stock
 

and the projections of household formation, the Housing
 

Needs Assessment model calculates the housing construction
 

requirements for each sector disaggregated into five com­

ponents of housing needs. These five components are:
 

Housing required to replace unacceptable and
 
non-upgradable stock in the last year;
 

Construction required to upgrade housing
 
stock not meeting minimum standards in the
 
base year; 

Housing required to 
households formed over 

accommodate 
time; 

new 

Construction required to replace aging 
existing stock of acceptable construction;
 
and
 

Housing required due to overcrowding in the
 
base year.
 

With regard to the improvement or replacement of the
 

substandard stock, and to the provision of new units to
 

relieve overcrowding, it has been assumed for the base case
 

that such remedial actions will be taken at the rate of 5
 

percent per year. Thus, for the base case, it is assumed
 

that all of the non-upgradable stock will be replaced, the
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upgradable stock upgraded, and overcrowding relieved at a
 

steady annual rate spread over the full 20-year planning
 

period.
 

Permanent dwelling units in the metropolitan and other
 

urban sectors were assumed to decay and be retired at the
 
1
 

rate of 2 percent per year, thus requiring replacement. In
 

the rural sector, where construction materiaLs have a
 

relatively shorter life span, it is assumed that dwelling
 

units will decay at the rate of 3 percent per year.
 

Table 9 presents a summary of Ecuador's projected
 

housing needs for each of these five components by sector.
 

In the metropolitan areas, for instance, it was estimated
 

that 17.5 thousand new households will be formed during the
 

1985-89 period. As shown in Table 9, an additional 8.8
 

thousand units per year would be required if replacement of
 

the housing stock were to proceed as assumed for the base
 

case (7.3 thousand to make up for the obsolescence of
 

permanent dwelling units, 1.3 thousand units to replace
 

non-upgradable substandard units, and 0.2 thousand units to
 

gradually relieve overcrowding). Thus a total of 26.4
 

thousand new units per year are estimated to be required in
 

the metropolitan areas during the upcoming 5-year period if
 

the needs of new households are to be met and remedial
 

action with respect to the existing housing stock is taken
 

at the gradual rates specified above. In addition, a
 

20-year upgrading program for the metropolitan areas would
 

1. Alternatively, this estimate may be interpreted as
 
meaning that investment -- additional to regular maintenance 
-- equivalent to 2 percent of the value of a new dwelling 
unit are required yearly to prevent the deterioration of 
these units. 
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Table 9 (continued)
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require the upgrading of 3.3 thousand units per year,
 

bringing the total construction requirement to 29.7 thousand
 

units per year during this period.
 

Similar calcilations for the other urbaD areas of
 

Ecuador result in an estimated total constriction
 

requirement for the 1985-89 period of 38.5 thousand units
 

per year, of which about 32.3 thousand would need to be new
 

units to fully satisfy projected housing needs.
 

In the rural sector, annual construction of nearly 16.4
 

thousand new units is anticipated in this scenario for the
 

1985-89 period, with an additional 21.3 thousand upgradings
 

per ytar if all substandard housing in the rural sector is
 

to be raised to a minimum standard within 20 years.
 



IV. DETERMINANTS OF HOUSING AFFORDABILITY
 
IN ECUADOR
 

The estimation of the capital cost of dwelling units
 

that households in each sector and in each quintile of the
 

income distribution can afford is an integral part of this
 

study's analysis. Key determinants of housing affordabil­

ity, such as average income levels, the distribution of
 

income, the sh'are of household income available for mortgage
 

payments and prevailing financial lending terms and con­

ditions, are evaluated in this chapter. Also, the future
 

growth in income levels is discussed based on an assessment
 

of current economic conditions and future growth prospects.
 

Economic Situation
 

The Ecuadorean economy has gone through some important
 

changes during the last decade. Since 1974 petroleum export
 

earnings and high levels of foreign housing produced 
a
 

marked increase in national income per capita, which was
 

1. In this analysis, each quintile represents successive
 
groups of households accounting for 20 percent of the total
 
number of households in each sector. The first quintile

refers to the poorest income group, while the fifth quintile
 
corresponds to the richest 20 percent of households in each
 
sector.
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accompanied by expanded public sector expenditures and
 

increased imports. Foreign exchange inflows permitted the
 

maintenance'of relative stability in domestic prices and the
 

foreign exchange rate, as well as supporting widespread
 

subsidies through the financial sector and directly in a
 

variety of gCods and services markets.
 

Unfortunately, during the last 3 years the situation
 

has changed radically for the worse. Ecuador is currently
 

undergoing its worst economic crisis in recent decades, for
 

which effective economic policy solutions have yet to be
 

implemented.
 

A new government is taking office in Ecuador, a fact
 

which has generated renewed expectations and hope among a
 

large number of Ecuadoreans. Economic recovery will nonethe­

less require a major effort to control price inflation,
 

reduce the external trade deficit, mobilize domestic savings,
 

increase employment, and stimulate exports to the point of 

providing the foreign exchange for priority imports required 

to support increased national production -- all within a 

social context requiring widespread reforms. 

Although the new government has just taken office,
 

public statements by prominent members of the new economic
 

team permit the identification of a number of intended
 

policy measures with relative confidence. These are discuss­

ed in the text which follows.
 

The likely effects of implementing these measures have
 

been taken into consideration in establishing the basic
 

economic scenarios used in this study, which, it is hoped,
 

will itself contribute to the ongoing policy debates.
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Factors Affecting Income
 
Distribution in Ecuador
 

The population census of 1974, published by INEC in
 

1975, is the last census providing data on household incomes
 

and their distribution. Since that time, a number of
 

economic developments have taken place which are likely to
 

have altered income distribution in some degree. Major
 

factors include:
 

Per capital GDP has increased from US$880 in
 
1974 to about $1150 in 1982, and is likely to
 
grow to $1185 by the end of 1984. This
 
represents a 34 percent increase in real
 
terms.
 

Domestic demand growth between 1974-82 has
 
undoubtedly contributed to industrialization,
 
which along with public sector investment has
 
contributed to the modernization of physical
 
infrastructure and the capital stock.
 

Unemployment in the formal sectors of the
 
economy is widely believed to have increased
 
in recent years, which renders the results of
 
household income surveys conducted since 1974
 
questionable, since they have focussed 
primarily on formal sector renumeration of 
employees. 

Between 1974 and 1982, income taxes have 
fallen as a percent of GDP. Subsidies on
 
imports, energy consumption, education, and
 
credit have also reduced net internal tax
 
receipts, which have been largely made up by
 
petroleum taxes.
 

Since 1975, non-petroleum exports (excluding
 
shrimp) have fallen, generating income
 
distribution effects away from traditional
 
export sectors.
 

Monetary policies, especially those followed
 
since 1982, are also an important factor
 
affecting the distribution of incomes.
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Currently, over 60 percent of the resources
 
of private "financieras" and 35 percent of
 
the assets of the private banking sector are
 
being provided by the Central Bank. The
 
Central Bank, however, is currently operating
 
on the basis of negative reserves; the lack
 
of foreign exchange has prevented amor­
tization of external debts and it is feared
 
that import payments may be lagging as much
 
as two months. Renewed access to foreign
 
commercial credit is not foreseen in the
 
short term. In brief, domestic credit is
 
highly dependent on Central Bank resources
 
but this institution is currently undergoing
 
difficulty in backing the supply of money.
 
The current monetary Fituation clearly has
 
redistributive impacts in favor of borrowers.
 

Another key factor affecting income dis­
tribution during the last decade has been the
 
implicit cross-subsidy and transfer of
 
resources from the rural to urban sectors.
 
Such transfers have in many cases been 
explicit -- e.g., tariff and other barriers 
to fertilizer and chemical imports which 
forces the agricultural sector to consume 
more costly domestic supplies. Indirect 
transfers take place through the imposition 
of price controls on agricultural goods and 
through the taxation of agricultural produc­
tion and exports. Resources gathered from 
the agricultural sector clearly have been 
used to finance manufacturing production and 
exports, thus favoring primarily urban 
dwellers. 

Finally, minimum wage policy, which has
 
resulted in more than a tripling of wages
 
since 1975, has clearly favored the lower
 
income strata of salaried workers.
 

The above factors indicate a strong likelihood that
 

income distribution has substantially changed since 1975.
 

For this reason, we have preferred for the purposes of this
 

study to make an admittedly approximative effort to adjust
 

existing income distribution estimates, rather than rely on
 

the clearly outdated results of the 1974 census.
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Short-Term Outlook
 

As mentioned earlier, recent statements of key offi­

cials of the new government of Ecuador give some indication
 

of the major policy thrusts to be expected:
 

Initiation of a large-scale, low-cost housing
 
program, intended not only to make-up an
 
increasing housing deficit, but to stimulate
 
employment and the general level of economic
 
activity.
 

Provision of incentives to stimulate the
 
growth of domestic savings through a re­
duction in inflation and appropriate interest
 
rate policies. It is hoped that increased
 
domestic savings will in part reduce the need
 
for foreign borrowing. It is also understood
 
that policies to promote the development of
 
equity markets will complement the general
 
effort to increase domestic savings.
 

Promotion of foreign direct investment in
 
those areas where such investments can
 
contribute to economic development. It is
 
likely that one such area will be petroleum
 
exploration to reverse the current declining
 
trend in reserves. This effort will need to
 
be supported by policies to restrain the 
growth in domestic energy demand. 

Stabilization of the recent cycle of in­
flation-devaluation inflation which has in
 
recent years eroded confidence and hampered
 
economic recovery. This cycle may be broken
 
through the formulation of consistent mone­
tary and foreign exchange rate policies,
 
seeking to equilibrate the external market,
 
and to maintain that equilibrium through
 
control of domestic price inflation.
 

Stimulation of the use and employment of
 
domestic factors of production, especially
 
through the growth of exports with high
 
domestic value-added. In this regard, it is
 
an important recommendation of this study
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that the use of domestic materials -- wood, 
adobe, bamboo and others -- in housing 
construction be significantly increased. 

Revision of price and subsidy policies,
 
especially as these may negatively affect
 
agriculture. Also, revision of tariff and
 
tax incentives for industries which have been
 
shown to be inefficient and probable
 
postponement or cancellation of projects such
 
as petrochemicals, auto assembly, production
 
of lubricants and steel which are highly
 
capital-intensive and have few linkages to
 
the domestic economy.
 

Improvement in public administration seeking
 
greater efficiency in tax collection and
 
public expenditures.
 

These policy initiatives of the new government will, of
 

course, face obstacles to implementation: legal and
 

institutional constraints, the inertia usually encountered
 

in altering consumption and savings behavior, and the re­

strictions imposed by the crisis situation itself. The new
 

government is full.y aware of the need to ensure that these
 

policies are implemented, however, at least in substantial
 

measure. It is our belief that they can be implemented and
 

it is this belief, along with other factors that have been
 

mentioned, that substantiates the moderate optimism of our
 

projections of GDP growth -- between 4 and 6 percent per 

annum in real terms for the remainder of the decade. These
 

projections are the basis for household income growth and
 

the affordability analyses presented in subsequent sections
 

of this report.
 

Estimation of Household Income
 
and Its Distribution
 

The most desirable and reliable method for estimating
 

income levels and distribution is through a well-designed
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household survey of adequate size. It is only because no
 

acceptable survey has been conducted in Ecuador during the
 

last 9 years, that we have attempted to develop and apply
 

methods for updating available information.
 

The.methodology we have adopted is based primarily on
 

the National Income Accounts, which, in our judgment provide
 

the most accurate and current economic data available. An
 

additional advantage in using data from the national accounts, 

is that income estimates contained therein ar defined 

broadly to include all categories of income -- wages and 

salaries, payments in-kind, transfers, subsidies and bonuses, 

interest and profits -- which together make up the total 

income received by households.
 

Household Income Estimates
 

Given the absence of adequate data on, for example,
 

wage levels by occupation, economic sectors, and geographic
 

regions; informal sector earnings; average numbers of wage
 

earners per family by economic and regional strata; and,
 

income flow to property ownership -- data that would provide
 

direct information on the incomes of Ecuadorean households
 

-- it is necessary to resort to alternative methodologies 

for estimating current income levels. 

Various alternatives are possible. One method relies
 

on information on the general inflation rate as estimated
 

through the consumer price index. It has the advantage of
 

facilitating a quick update of survey information from
 

earlier years. Its use requires, however, the implicit
 

assumption that incomes have increased at the same rate as
 

prices, and also that the incomes of all income strata have
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growr. at an equal rate. Particularly in a period of econom­
ic instability, such assumptions are questionable.
 

An alternative method relies on the time series
 

information on savings, which can be derived from the
 
accounts of the financial system. Here, real savings levels
 

might be taken as a proportional indicator of incomes,
 

itself a questionable assumption. Further, such a method­

ology neglects totally those families who have no savings or
 

whose savings are not channelled through the formal finan­
cial sector, generally the lower-income households which are
 

the main focus of this study.
 

A third method is based on a small-scale, quick survey
 

of house expenditures. Results of such a survey would
 
undoubtedly produce interesting and useful results. However,
 

such surveys are only representative of the groups contained
 

within the sample, which in general will not include higher­

income families or groups who are not easily accessible. It
 

is also generally observed that income data generated in
 

this manner are subject to problems of underreporting,
 

recall, seasonality, and a variety of other non-sampling
 

errors.
 

The methodology adopted for this study sekL to over­
come such limitations through primary reliance on the
 
National Income Accounts published by the Central Bank of
 

1
 
Ecuador. Estimates of Gross Domestic Product (GDP),
 

combined with information on the sectoral and spatial
 

1. Disaggregated into the following sectors: agricul­
ture, petroleum, manufacturing, public utilities, con­
struction, commerce, transport, finance, and services.
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distributions of the population, and with estimates of
 

average household size are used to calculate average house­

hold income levels. Of course, such a methodology can only
 

provide an estimate of average income levels, and not of
 

income distribution. Its major advantage is that it
 

provides an estimate of total household incomes, consistent
 

with the aggregates of income generated through domestic
 

production. The appendix contains a full description of the
 

manner in which the methodology has been applied for purposes
 

of this study.
 

The following estimates have been derived:
 

Table 10. Average Household Income Levels, 1984
 

Metropolitan Other urban Rural
 
areas areas areas
 

Total income
 
(millions of sucres per month) 19,698 19,500 10,800
 

Number of households 472,210 631,047 614,423
 

Average monthly income per
 
household (sucres) 41,716 30,901 17,577
 

Household Income Distribution
 

As discussed earlier, recent statistics of income
 

distribution are not available in Ecuador. A variety of
 

studies conducted in recent years have based their analysis
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on the distributions estimated by INEC in 1975,1 generally
 

assuming constancy in the distribution itself and only
 

updating estimates of absolute income levels.
 

Such a procedure raises questions due to the implicit
 

assumption that structural changes which have been occurring
 

at the macroeconomic level -- especially as regards the 

functional distribution of national incomes and the in­

creased size of the public sector -- have had no impact on
 

the size distribution of household income.
 

Assumed constancy of the income distribution further
 

ignores sectoral and regional changes which have occurred in
 

the structure of national output.
 

As we discussed earlier, important factors which have
 

undoubtedly affected the distribution of household incomes
 

in Ecuador since 1975 include:
 

Growth and structural evolution of the
 
economy;
 

Government policies with respect to prices,
 
taxes, subsidies, government services, land
 
tenure, etc.;
 

Technological change within the various
 
sectors of the economy, influencing the
 
demand for and productivity of labor;
 

Population growth and its spatial dis­
tribution;
 

International developments and their influ­
ence on the composition of demand;
 

1. INEC, "Encuesta de Presupuestos Familiares," y °'Censo
 
de Poblacion y Ocupacion," 1975. Compiled by JUNAPLA and
 
the Central Bank in "Analisis de la Coyuntura Economica,"
 
August 1977.
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The regional dispersion of industrialization
 
and infrastructural development; and
 

Minimum wage and related labor legislation.
 

The presence of these factors in Ecuador during the last
 

decade renders the assumption of unchanged income
 

distribution untenable.
 

Because the 1982 census did not include information on
 

incomes, recent studies of income distribution in Ecuador
 

have used partial survey results. Such surveys have,
 

however, generally only included urban areas, and within
 

these, only salaried workers. Also, they have tended to
 

suffer from limited sample sizes. While such surveys may
 

provide useful information on salary earnings w.ithin the
 

regions in which they are conducted, they do not provide an
 

adequate basis for estimating changes in the distribution of
 

total national income among the various strata of the
 

Ecuadorean population.
 

As noted earlier, it was decided that, in spite of the
 

difficulties and uncertainties involved, it was preferable
 

to adjust the 1975 income distribution estimates of INEC,
 

rather than accept the hypothesis of constancy over the last
 

10 years. A methodology was developed to assess the impacts
 

of economic factors such as mentioned above. This method­

ology is presented in detail in the appendix. Our estimates
 

indicate a moderate improvement in the size distribution of
 

household incomes in Ecuador, especially in the "other urban
 

areas" of the country. Our estimates of household income
 

distribution in Ecuador, updated to 1984, are presented in
 

Table 11.
 



Table 11. Estimated Size Distribution of Household Income, 1984
 

Metropolitan Other urban Rural
 

Percent Percent Percent
 
Quintile of income Cumulative of income Cumulative of income Cumulative
 

One (0-20%) 4.9 4.9 5.1 5.1 2.4 2.4
 
Two (21-40%) 10.7 15.6 11.9 17.0 7.7 11.1
 
Three (41-60%) 12.2 27.8 15.2 22.2 11.6 22.7
 
Four (61-80%) 23.6 51.4 20.8 53.0 16.3 39.0
 
Five (81-100%) 48.6 100.0 47.0 100.0 61.0 100.0
 

-------------------------------- (Sucres)----------------------------


Average monthly income
 
all quintiles 41,716 30,901 17,577
 

Average monthly income
 
by quintile
 

One 10,221 7,880 2,988
 
Two 22,318 18,386 6,768
 
Three 25,449 23,639 10,195
 
Four 49,225 32,291 14,325
 
Five 100,536 72,618 53,610
 

Note: Percentages shown above are rounded to one decimal place. Computations were based on
 
the figures shown in the Appendix, however.
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With respect to the average income levels presented in 

Table 11, the fifth quintile in each area -- that which 

receives the largest part of national income distribution 

attributable to the returns on capital -- is also the 

quintile within which is found the -greatest di3persion in 

individual family incomes. The average income level shown 

for this quintile is therefore the least representative of 

all of the average income estimates shown. 

Because this higher income group is not the primary
 

focus of this study, no further investigation of income
 

dispersion within the fifth quintile was attempted. For the
 

first four quintiles, however, average income estimates are
 

more closely representative of all the families they contain,
 

due to the smaller degree of dispersion of incomes within
 

each of these quintiles.
 

Although a point estimate of median incomes could be
 

calculated arithmetically on the basis of the income dis­

tribution estimates given above, the necessarily approximate
 

nature of these estimates would make such an exercise
 

spurious. We can assert, with a high degree of confidence,
 

however, that median household incomes in each area lie
 

between the average income estimate presented for the second
 

and third quintiles. In the case of the metropolitan areas,
 

for example, this means that median household income in 1984
 

is estimated to fall within the range of S/22,000 - 25,000
 

per month.
 

Housing Expenditures and Financial Lending Terms
 

In the absence of detailed and reliable household
 

expenditure surveys, the percentage of gross household
 



51.
 

income which may be presumed to be available for housing
 

expenditures (mortgage service or rent, plus recurrent
 

expenditures on items such as maintenance, utilities, and
 

real estate taxes) must be estimated on the basis of in­

formed judgment. In estimating the appropriate share of
 

household income that can be devoted to these expenditures,
 

care must be taken to consider the definition of income
 

against which this estimate will be applied.
 

An extremely broad definition of income has been
 

utilized in this analysis. This definition includes all
 

sources of household income including remunerations, rents,
 

and payments in-kind. While it is theoretically reasonable
 

that a household could substitute payments in-kind for its
 

monetary requirements for many purposes, it is less likely
 

to be able to convert or substitute a significant portion of
 

these types of payments for purposes of making mortgage
 

payments.
 

Based on this consideration, one would expect a reason-­

able estimate of the share of income that can be devoted to
 

housing to be lower than estimates based on a more narrow
 

income definition. In Ecuador, estimates of the share of
 

income devoted to housing normally range from 25 percent to
 

40 percent. The Instituto Ecuatoriano de Seguridad Social
 

(IESS) uses an estimate of 40 percent in part due to their
 

ability to automatically deduct mortgage payments directly

1
 

from wages of its participants. Other lending institutions
 

do not have this ability. Estimates by the USAID Office of
 

1. The 40 percent criteria used by IESS applies only to
 
the basic wages and not extra salaries and bonuses. Con­
sidering that extra salaries and bonuses add 40 percent to
 
basic salaries, then the 40 percent of income for housing
 
used by IESS is equivalent to 28 percent of total income.
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Housing and Urban Programs assume a maximum of 25 percent of
 

household income available for housing expenditures.
 

For this analysis, we have assumed that the poorest
 

quintile in each sector would be able to devote 25 percent
 

of income for these expenses. The middle three quintiles
 

were assumed to be able to spend 30 percent of their income
 

for housing and the richest quintile would devote only 25
 

percent of its income for these purposes. The rationale for
 

poorest and richest quintile estimates is as follows. The
 

poorest quintile, in addition to its shelter needs, is
 

confronted by basic requirements for food and clothing.
 

Given these other important demands for the poorest
 

quintile's household income, it was felt that a smaller
 

proportion would be available for housing relative to the
 

other quintile groups. Conversely, the richest income
 

quintile does not need to spend the same proportion of its
 

income on housing to satisfy its desire for acceptable
 

housing. These assumptions were subjected to a sensitivity
 

test using a range of estimates from 25 to 40 percent.
 

The model also calculates the amount of total housing
 

expenses that are required for recurring household expendi­

tures such as normal maintenance, electricity, and water
 

costs. It was assumed that recurring expenditures would
 

constitute 15 percent of total housing expenses in all
 

sectors and income groups.
 

For the base case scenario, the current interest rate
 
1
 

of 21 percent was used for mortgage loans. Given projec­

tions of inflation to average 18 percent, this implies a
 

1. It is not necessary that a household actually negotiate
 
a mortgage and purchase a house. Rent payments can be
 
thought of as payments amortizing capital costs over 20 years.
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gradual movement toward real interest rates in the range of
 

3 percent.
 

Affordability, however, is determined by the level of
 

nominal interest rates even when cost and income variable
 

are expressed in real terms. While the 21 percent rate in
 

the base case reflects current interest levels, several
 

alternative scenarios using rates of 18 and 24 percent were
 

also tested.
 

It was also assumed that housing expenditures would be
 

capitalized over 20 years in urban areas and over 15 years
 

in rural areas. The differential in lending terms between
 

urban and rural areas is assumed for all scenarios for two
 

reasons:
 

The reduced liquidity of housing assets in
 
rural areas which makes mortgage lending more
 
risky; and
 

The generally shorter lived materials used in
 
housing construction in rural areas.
 

All scenarios assume a 10 percent downpayment on
 

housing purchases for all areas in Ecuador.
 

One other assumption concerning the financial lending
 

terms and conditions was also incorporated into the base
 

case scenario. It was assumed that the graduated payment
 

concept would be used as the mortgage instrument with a
 

graduation rate of 4 percent annually. The use of a gradu­

ate payment instrument increases the affordability of
 

housing for all income groups. In the sensitivity analyses,
 

the effects on affordability of using a standard mortgage
 

instrument and a higher annual rate of graduation were also
 

tested.
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Affordable Ca tal Costs
 

Based Upon estimates for all the determinants of
 

affordability discussed above, the capital housing costs for
 

each quintile in each sector were calculated. The resulting
 

affordable capital costs for the metropolitan, other urban,
 

and rural sectors are shown in Tables 12, 13, and 14,
 

respectively.
 

In metropolitan areas, the poorest 20 percent of
 

households, on average, are estimated to currently receive
 

an annual income of 122 thousand sucres and to be able to
 

devote a maximum of about 2.2 thousand sucres per month to
 

mortgage service or rental payments (Table 12). On this
 

basis, Lhe maximum dwelling units cost which they could
 

currently afford without subsidy is estimated at 164.5
 

thousand sucres. While these households will, over time,
 

gradually increase the level of housing they can afford,
 

even by the year 2004, it is estimated that their maximum
 

affordability will only reach 221.4 thousand in 1984 sucres.
 

The second quintile of metropolitan households is currently
 

estimated to be able to afford about 4.7 thousand sucres per
 

month for housing, which would permit the purchase, without
 

subsidy, of a unit valued at about 430 thousand sucres. The
 

third quintile can afford housing in the 500 thousand sucres
 

range, and the fourth quintile in the 900 thousand sucres
 

range. The richest 20 percent of metropolitan households
 

can afford housing in the range of 1.6 million sucres.
 

As shown in Tables 13 and 14, other urban households in
 

Ecuador can only afford housing units of about three-fourths
 

of the cost of those in metropolitan areas, and the first
 

four income quintiles in rural areas can afford an average
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Table 12. Metropolitan Sector: Affordable
 

Capital Costs by Quintile, 1984-2004
 

Metro i:i tan Area 

Interest Rae0 21.00O
 
Grut-i o Ratei" " (0 ).14, 00
 

Graati.on Tar (rar. ) 20. 00
 
Downpa..ment PeqL.i red ) 0.100
 

1984 1989 1994 1999 204-

Thousands oF Curr-ency Units 

Quintile I 

Mean ncome 122.65-nnual 125. 15 133.24 148.18 165.12 
%,-,i. 1able f-or Hous:i ng 25.00
 

% Needed for R:ect-r-. -- p. 15.(00

Mor thiv In:nme for o-rt. , 2.17 2. 22 2. 36 
 2. 62 2'9 
A.ffordzb'1 Dw..ling Cost [64.45 167.82 179.67 [98.70 22... 

Qu i nt ile 2 

ean r
Annual. income 26'7..92 27. 30 290.96 323.58 .... ., 
Z v,,i able. For .. ousing 0. 
% Needd For Reurr. Exo. 15.,00 
!'onthly Income for Mort,. 5.69 5.81. 6. 18 6.88 
Affor,.b Dwel !i nj Cot 430. 9U 439.75 468.18 520. 67 590 

I.u. nr I 1_ 

Mea~n Annual Income 305.36 31.1 371.75 76B.95 
% Ava.ilable for HouIsi.ng 30.00( 
% Waded.ecuir. for Ex. 15..00 
Mont I income for Mort.. 6.49 6.62 7.05 7.94 
"/ -rdabie Dwelling Cost 491.5 501..-40 5i3.81 593.66 !, 

,Qu . til 4 

"en Annual Toflm 5.70 602. 74?.75 71.70 7T.2 
% Hos. i .. .Avilab 1For 

% Needed for FRecu~rr. E no 15.00U 
Month,. ly Income for ortg. 12.55 1:2.61 13.64 15. 17 ::, '+ 

Affordable Dw.ling Cost 950.47 969.92 L'32.62 1148.39 .11i 

mean A'nnual1.Encone 1:206.43 1.23L1 1 0.10.69 1457'.64 1>621.0C) 
% Aai lable For Housi n,'25.0C 
% Needed for R-,-. mp. 15.00 
Monthly I ncone for Mort_ . 21.36 21.80 23.21 25.81 2.

.ffordable Dwell ing Cost [617.68 1650.79 1757.49 t954.57 2177. 

http:n,'25.0C
http:1>621.0C
http:1457'.64
http:1:206.43
http:HouIsi.ng
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Table 13. Other Urban Sector: Affordable Capital
 
Costs by Quintile, 1984-2004
 

Othei Urban Areas 

intres;;t Rae 0) 
GrauatonRate (%) 

Loan Ter-m (Yea. 

Thousands of Currency Units 

Quint i le 1 

Mean A:nnu. li ncome 
% N:.Availabl.: A b I -. for ro n. i Houing o
% Needed:., Form 

c 
P:ec:_r- . 

_-

Ev.o, 
Month' icom for Mart. 
-fo '., 1 - L;Je .1i ni Cost 

Qi til e 2 

.. r... Icome 

v" a l e for Housig 


Needed For- Reur. Eno. 
Mon-.th l iv orme i:r "r-tg. 
A.ffdbl- D. l_.]inq Cost 

Qu inrtil[e 7 

M -enAnnual 

%A.. 

...... 1• J 
ZNeded For Ex p.*...urr. 


,,,-, i.ncome for M't:. 

...... 

, '-:L 4
Le 


SAnrnual Inco,:me 
%*. v.a.ia.be f,or Hou.s i.ng 

. FF.ord Dwel Ini Cost 

Z' Needed .f,or - urr Exp. 
Monthl v Ino:f ,- r: Mo.-tg. 

-...
 

Qi- ntile 5
 

..1 n n uai n co,:ome 
% il able for Ho.ii-gA 

% Needed For R.ecurr. ENp,. 
Mn--t income for Mort.. 
Affor'dabl.e Dwe.lling Co.s.t 

..coMe 
F H,--.,l t'as ,0 
r -..-ij'S ii 

21. 	00 
40 

2. .. 

1984 

Q4..56 
=25.00I; ' .". '..

1.5.00 

1.67 
126. 79 

220.63 

30.00
 
15.00 
4.69 


355.01 

283.67 
.00
 

15b.0
 
6.03 


387.50 
30.0C" 
15....
 
8. 23 


623. ­

07! . 41 

..25.0(,
 
15.00 
15.43 


1.168,.46 

1989 1994 

97.3.5 104.34 

1.73 1.85 

131.21 139.91 

228.32 243.47 

4.85 5.17 

367.38 391.76 

2.55 313.0. 

24U 

6.24 6.65 


4745 

401.00 427.61 

..52 Q.09 
6.45.7.. 2 68 .05 

901 . Q 1.61 

15.97 17.03 

1209. 16 1289.4.1 

1999 

116.86 

2.07 
156.69 

272.66
 

5.79 
438.74 

3-50. 57 

7.45 


478.,8 

10.18 

770. 55 

1076. 

19.07 

1444.0C2 

2004 

131.04 

2.3­
175.71 

6.0 C' 
491.92
 

7971.1
 

.77!
 

577,0(0
 

1.1.
 
26.'
 

1. 0'7 .0 

21.5PFS
 
16t9.25 

http:1.168,.46
http:v.a.ia.be
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Table 14. Rural Sector: Affordable Capital Costs
 

by Quintile, 1984-2004
 

rnterest Rat.e 0 21.00 

Graduati :n Rat--.e 0)' 
WanD.--' Ter (Y]1 d.. ,rea rs.) 

Fr.-dL!ati:,n Term (Yeas.) 
D:wnpm',,,fef, t Requiried (%) 

4.0,0. 
15.00 

.15. 00 
1 . 00 

1984 1989 1994 1999 2004 

Thouaands of Currency Units 

Ouintile 1 

Me.an AnnnuaI Inc:om e 
".Avail1able .fo:r H-ou:.in,.g(z!: 

NNeeded F-or R:cur- E, ... 
Monthl iIncome for Mrtg.-- C - 1 , ~I .& 

rr, b.e Dwelling Cost 

75.86 

15.00 
0. 63~ ~ iA 

45.81 

41.87 

C0. 74 

53.49 

51.40 

0.91
A 

65.66 

61.80 

1.09~A0 
78..6 

74.31 

1 32 
?4..9 

Quintile. 2 

,aAnnu..al E[ncme 
, Availab e for Housin. 
% Needed For Reu-.rr. rxp..L1 Incoe F-or ''g 

Affor'd'ab. Dwel.ling Cost 

81.21 

.(")
15.O0 
1.73 

124.49 

9 4.,32 

2.02 
145.37 

116.40 

2.47 
17S.45 

139.96 

2.-( 

214.58 

169.2P 

257.99 

Mean.nul ncome 
%.,Av'Zil a ]e Fr" HousinQ 
%/ Needed F r"r ,. Em'p . 
Mc- thl, i me for Mortg.. 
Affor, e Dwelling Cost 

122.34 

15 " 
. 00 

2.60 
187.55 

142.85 

3. 04 
219.. 

175.35 

3.73 
268..23 

210.86 

4.549 
323.26 

257.52 

388.66 

Oun .ile 4 

Meaon Anual -Icome 
X Ava i i e fofr o-Iu si 
%oNeeded fo R 'eurrEx. 
Montiv income far .r-._,, 

",fr" Dwei Cot 

71.90 
70g0. 0 

3.65 
263.54 

200.73 

415-.00 
4.27 

307.74 

246.40 

5 .2. 
777.75 

296.29 

.5.0" 
.30 

454. 23 

56. 24 

-
7 . 

546.17 

Mean Ar'n.al In. ome 643.32 751.20 922.1 3.. 1108.21 1.3.3.%A-val.ble For Housing 25.0. 3 5 
% Needed For" e'urr. Egp. 15.00 

Monthl v Income for Mor'tq. 11.39 13.30 16.33 19.64 2-.61

frfrd_-Tible Dwe.ling Cost 621.88 959.71. 1178.07 1416.57 1703...8 
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capital housing cost of about one-third of those in metro­

politan areas. A summary of the affordable capital housing
 

costs for each quintile and in each sector is shown in Table
 

15.
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Table 15. Summary of Affordable Capital Costs
 
by Income Quintile and Sector, 1984-2004
 

t984 1989 1994 1999 2G" ' 

(Thousands of Currency Units) 

MeLropolitan Area 

AfFordable Costs by Quintile 

1 t64.45 167.82 1.78.67 198.70 221.40 
2 430.9: 439.75 468.18 520.67 580.16. 
7 491.35 501.40 53.G,1 593..66 661.49 
4 950.47 969.92 Wo"2.62 L148.39 1279.61 
5 617,68 16.50.79 1757.49 1M54,53. 177.37 

Other Urban reas 

.f,-rdably Costs by QuinttleC 

1 126.79 .2. ...9 L56. 69 175. 71. 
2 355.01 67 91.76 43. 74 491. 

456.45 -7. 5 50:.69 564.09 . 
4 62:., 51 645.2 68. 05 770.55 864. ; 
5 1168.46 12.09..12,.16 .41444,02 1619.7.) 

Affordabl.e Costs by Qu[inti.a­

459 34 ,56 79.96 94..97 

2 124.49 145.37 178.45 214.58 257.9 
. 187.55 21.00 63. 72.26 78.66 
:4 26.,54 07.74 77. 5 454.2: 546.17 
5 921. 959.7 . 117.07 1415.. 57 1707.... 



V. HOUSING PROGRAM AND POLICY ALTERNATIVES
 

In this chapter, the financial feasibility of implement­

ing three alternative housing programs is analyzed, from the
 

point of view of both individual households and public
 

sector finances.
 

The three alternatives are basically distinguished by
 

their different assumptions concerning the minimum accept­

able standards for housing construction. As noted earlier,
 

the type of housing solutions offered and the establishment
 

of practical minimum acceptable standards for housing
 

construction are among the most effective policy instruments
 

available to government housing officials for increasing the
 

scope and coverage of available resources for housing
 

programs.
 

The first alternative analyzed is based on estimates of
 

housing standards and costs as described in preliminary

1
 

proposals being considered by the Ministry of Housing. The
 

second alternative is based upon the recent experience of a
 

combined Banco Ecuatoriano de la Vivienda (BEV), Junta
 

1. These estimates were obtained from an internal memo­
randum made available to the AID Office of Housing and Urban
 
Programs, which described a preliminary proposal for urban
 
development and housing for the 1984-88 period.
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Nacional de la Vivienda, and AID project in the Solanda area
 

of Quito. The third alternative analyzed considers the use
 

of lower-cost local construction materials, such as adobe
 

and bamboo,. and the construction of smaller "starter units"
 

than in the first two alternatives.
 

For each alternative, three levels of cost are estab­

lished and analyzed for each of the three sectors (metro­

politan, other urban, and rural). Cost level 1 is defined
 

as the cost of upgrading an existing unit to minimum accept­

able standards established for each sector. Cost level 2 is
 

defined as the cost of constructing a new unit to whatever
 

minimum standard applies in each alternative being analyzed.
 

Cost level 3 is defined as the minimum price available from
 

the formal sector for a new unit meeting or exceeding the
 

minimum applicable standards.
 

In addition to the analysis of each alternative for the
 

"base case scenario" utilizing assumptions concerning the
 

determinants of household affordability presented in Chapter
 

IV, sensitivity analyses were conducted reflecting variations
 

in these underlying economic assumptions.
 

Alternative 1
 

At the time this analysis was being conducted, the new
 

Ministry of Housing had not formally announced details of
 

its proposed housing program for the upcoming 5-year period.
 

A preliminary proposal being considered was presented to the
 

AID Office of Housing and Urban Programs in June 1974.
 

While it is clearly inappropriate to consider those prelimi­

nary proposals as representing the program of the new
 

Ministry of Housing, it is hoped that the results of the
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Housing Needs Assessment model will provide valuable informa­

tion to housing planners concerning the financial feasibility
 

of the widespread application of the proposed programs.
 

The proposals did not contain specific cost estimates
 

for upgrading existing units to minimum standards (design
 

level 1). However, as upgrading is considered to be an
 

important component of the national housing program costs,
 

estimates for the upgrading of housing in each sector were
 

prepared.
 

In metropolitan and urban areas, the upgrading program
 

was assumed to consist of the supply of infrastructure such
 

as water and sewer lines to each house; electrical con­

nection; street paving, sidewalks, and curbs; and con­

struction of a sanitary core for each house consisting of a
 

toilet, shower, and sink. In the rural sector, the
 

upgrading would consist of the provision of a sanitary water 

supply, either ; well or water line where feasible, an 

electrical connection, and either a septic tank or latrine 

for sanitary sewage disposal. Rural upgrading would also 

include the provision of a sanitary core. 

Table 16 presents a summary of the estimated costs for
 

each of these upgrading components for each sector in 1984.
 

In metropolitan areas, an average upgrade is estimated at
 

94.4 thousand sucres, in the other urban areas at 85.0
 

thousand sucres, and in the rural sector at 55.2 thousand
 

sucres. These cost estimates for upgrading represent the
 

minimum standard of services in each sector and will be used
 

in all three of the alternatives analyzed.
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Table 16. Estimated Upgrading Costs by Sector, 1984
 

Type of infrastructure Other b
 
improvement Metropolitan urban Rural
 

1. Water line plus
 
house connection 17,175 15,450 17,175
 

2. Sewer line plus house
 
connection and street
 
drainage 30,000 27,000 8,750
 

3. Electrical line plus
 
house connection 14,425 13,000 14,425
 

4. Street paving 10,175 9,150 -­

5. Sidewalks and curbs 7,775 7,000 -­

6. Sanitary core 14,875 13,400 14,875
 

Tntal 94,425 85,000 55,225
 

a. Based on costs for 80m 2 lot. Although lot size is expected
 
to be greater in other urban and rural areas, cos estimates for
 
upgrading purposes was assumed to also ue for 80m lots.
 
b. Costs were assumed to be 10 percent less than in metropoli­

tan areas.
 
c. Assumes either sanitary well or connection to water line
 

where practical.
 
d. Based on average of either septic tank or sanitary latrine.
 
Source: AID Project Paper, Secondary Cities Low Income Hous­

ing, July 1982, p. 42. These 1981 costs were adjusted to 1984
 
based on the change in the implicit price deflator for con­
struction of 1.75.
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Cost estimates for design levels 2 and 3 were derived
 

from the preliminary proposals under consideration by the
 
1
Ministry of' Housing. The minimum sales price of a new
 

housing unit under a new program of the preliminary plan was
 
550 thousand sucres. This was assumed to correspond to the
 

cost of a design level 2 unit in metropolitan areas under
 

Alternative 1. The housing unit in the preliminary plan
 

selling for 990 thousand sucres was assumed to correspond to
 

design level 3, or the atinimum standard formal sector house
 

in the metropolitan area.
 

Based on the assumption of the use of concrete as a
 

construction material and estimate of land costs, lot size,
 
and infrastructure requirements, estimates of design levels
 

2 and 3 costs were derived for other urban and rural areas.
 

Table 17 presents the components of these costs for all
 

three sectors as used in the Alternative 1 analysis,
 

Table 18 shows a summary of the design standards and
 

costs used in Alternative 1, projected over the 20-year
 

study period. As can be seen from the table, housing
 

construction costs in this base case scenario are projected
 
to escalate at the same rate as inflation. Thus housing
 

costs are projected to remain constant in thousands of 1984
 

sucres. The assumlticn concerning constant real construc­

tion costs is subjected to sensitivity analyses in other
 

scenarios discussed below.
 

1. These estimates also reflect information obtained from
 
AID Office of Housing and Urban Programs Officials who had
 
discussed some of the components of the preliminary proposal
 
with representatives of the new Ministry of Housing.
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Table 	17. Alternative 1: Estimate of Design Level 2
 
and Design Level 3 Costs by Sector, 1984
 

(1984 sucres)
 

Other
 
Design level and cost component Metropolitan urban Rural
 

Design Level 2 

Landa b0,000 24,000 12,000 
Infrastructureb 80,000 107,000 40,400 
Urbanized land 140,000 131,000 52,400 

House construction (33m2)c d 283,500 283,500 283,500 
Indirect costs and contingencies 126,500 124,400 100,800 
Total sales price 550,000 538,900 436,700 

Design Level 3 

Landa 75,000 24,000 12,000 
Infrastructureb 99,500 107,000 40,400 
Urbanized land 174,500 131,000 52,400 

House construction (68m2 )c d 587,100 587,100 587,100 
Indirect costs and contingencies 228,400 215,400 191,900 
Total sales price 990,000 933,500 831,400 

2a . 
 Based 	on average land prices of 750, 200, and 40 sucres per
m for metropolitan, other urban, and rural, respectively. Land
 

prices were found to be substantially higher in the Sierra region
 
than in the Coast region, the prices used in each sector for this
 
national study are based on he average of these two regions.
 
Lot size of 80, 120, and 300m for metropolitan, other urban and
 
rural respectively. For design level 3, assume lot of 100m in
 
metropolitan areas.
 
b. Based on infrastructure costs, excluding sanitary core from
 

Table 16 and increased for different lot sizes in metropolitan
 
and other urban areas. 2
 
c. Based on construction cost of 8,600 sucres per m utilizing
 

data from Solanda project currently estimated at 8,000 sucres and
 
inflated to end of year.
 
d. 'Estimated at 30 percent of direct costs based on recent
 

exper., ce of the Solanda project and includes contractor profit
 
or administrative expenses (10 percent), interest during con­
struction (based on 21 percent for nine months 15 percent), and
 
contingencies (59 percent).
 

Source: Derived from preliminary proposal being considered by
 
the Ministry of Housing.
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Table 18. Alternative 1: Design Standards
 
and Costs, 1984-2004 

1984 

Average Inf tion Rate % 0.00 
Construction Cost Esc. % ..00 

Metrop~olitan Area 

Frice Minimum Standard Formal
Sector H,:ous:ing (Le'el 3 ) 990. 00 

Desi gn Cost New Hou1 nHoLii t 
(Level ..): ...... 

Design Cost Upg r ade Ex.i.sting Unit 
oval :I) 94.40 
'$a:u]. f anF.P Unga~rd4"ble.-: Unit:( A d •-.. --.... ......* .- ......Lqj':,,t _ .:t ) 0Z('.00 

1989 

20.00 
20. 00 

990.00 

... 

94.40 

:3o'. Or" 

1994 

1.00 
:18. 00 

990.00 

50550. 

94.40 

. 0 

1999 

15.00 
15.00 

990.00 

550.00 

94.40 

co3.) (oo. 

20OLI 

11.00 
Ku.00 

990.0:. 

550 .. , 

94.0., 

C., 

(A. 
... 4....r,, - .. * .. ,* ,-. 

o co. 

Ohe r Urban Area .lIr 
- -~ ~ i 

o- ouga0.00 

'.m = ri 

'" 

"=. 

3.00 

(L v .. W . 90 5 3 . 9 0 5 G. 90 5 9. 90 5 3 8 ,90" 

.anign Cost Upgrade E'isn. Unit 
S'5.00 

V ' c c.-n Up.grad.be Uni 

(Add,, W u g:),r.a-de cost) 20.00 
S5.00 
20.00 

5.020 
20.00 

45.00 
30.0 

55.20 
3 0.0C!(., 
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Over the longer term future, several factors may be
 

expected to influence the relative rate of construction cost
 
escalation. On the one hand, a sharp increase in the volume
 
of construction would be expected, all other things being
 

equal, to bid construction costs up relative to inflation.
 
On the other hand, high rates of urban unemployment and a
 
lowering of the import cont nt of new buildings, which could
 
result from revisions in minimum design standards, would
 

tend to moderate the rate of increase in construction costs.
 
On balance, constant cost levels in real terms may be quite
 

reasonable to assume for long-term planning purposes.
 

Table 18 also shows the estimated value of existing
 

upgradable housing in Ecuador. Since payments of some sort
 
are being made by the occupants of this housing, and the
 

level of such payments i assumed to be based on the value
 
of the units, estimates of the value of existing upgradable
 

housing units and associated monthly payments are necessary
 
to avoid overstating income available among such households
 
to pay for upgrades. These values, however, are not counted
 

in the capital costs of an upgrade.
 

The next step in the analysis is to compare the design
 

costs of Alternative 1 against the estimates of maximum
 
housing affordable by each quintile of households calculated
 

in Chapter IV. Tables 19A, 19B, and 19C show this comparison
 

and a designation of affordable design level for each
 
quintile for metropolitan, other urban and rural areas. The
 
bottom three quintiles could currently afford only the cost
 

of an upgrade, the fourth quintile could afford a new
 

minimum standard unit, but not the full cost of a formal
 
sector unit. Only the richest 20 percent of households in
 
both the metropolitan and other urban sectors can afford a
 

new formal sector unit without subsidy.
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Table 19A. Alternative 1: Metropolitan Sector
 
Comparison of Design Costs and Quintile 

Housing Affordability 

1984 1989 1994 1999 2004 

Metropolitan Area 

Qu_ inti le 1 
Affordable Costs 
Affordab 1e Level 

164.45 
1. 00 

167.82 
1.00 

178.67 
1.00 

199.70 
1.00 

221..,41 
1. 00, 

Design Cost 94.40 94.40 94.40 94.40 94.40 

QuintiI.e 2 
fordable Costs 

Af:.fordabl, Leve1 
430. 3 

1.00 
439.75 

1 00 
468. 18 

1.00 
520.67 

1.00 
5C,' 1.6 

."(: 

D--i.g Cont 94.40 94 .40 94.40 94.40 550. 0.) 

Quinr;t il.eCi.i. 1 ] 7 ,, 
A+fFfordabl e Costs 491. 35 501.40 51.81 593. 66 661.49 
A,f-ford.bl Level 1. 00 1.00 1.00' 2. 00 2.0 1 
De.in Cost 94.40 94.140 94.40 550.00 55 00 

u'i ti. le ZL 
,;,FordabIe Costs 950.47 969.92 1032.62 1148.39 1279. 61 
. Fo- d abl, . 2.00 2.00 3.00 3. ,0.(. 
Des iggn Cost 550. 00 550.00 ,' . 00 990.00 o'.. 

Qui nt i 1e 5 
AFfordable Costs 1617.68 1650.79 1757.49 1954.53 2177.97 
A Fardab e Lev'.el 3. 00 3.00 '.. ,iC*3. 3'U.'. 00 
Desi gn Cost. 990. 00 990.00 9.00 990.00 990. 0C.. 
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Table 19B. Alternative 1: Other Urban Sector
 
Comparison of Design Costs and Quintile
 

Housing Affordability
 

Othr Urban 
Qui ntilIes 

Area.s 

Quintile 1 
Affordabl e Cost 
Affordab 1e Level. 
Desi gn Cost 

126.79 
1. O0 

85.00 

131.21 
1.00 

85.00. 

139.91 
1.00 

85.00 

t56.59 
1.00 

85. 0:0 

175.71 
1.0(ou 

85.0.) 

Quintile 2 
Affordable Cost 

Af f or diab .e L ee 1 
Desi qn Cost 

355.01 
1. 00 

85.00 

367.38 
1.00 

95.00 

391.76 
1.00 

85. 00 

438.74 
1.00 

85.00 

491.98 
1.00 

S5.00. 

Quintile 7 
Affrdable Cost 
A-Ffordables Level.11. 
Design Cost 

456.45 
00 

85.00 

472.35 
1.00 

35. 00 

503.69 
1.00 

8500 

564.09 
2.02 

538.90 

632.54 
. 00 

538 9'0 

Qu ntil. 1e 4 
,, 
A 

,rdale Cost 
f o dr.able .vel 
s i ,n C,.st 

623.,51 
2.00 

538.90 

645.23 
2.'"0 

538.90 

688,05 
2. 00 

53.90 

770.55 
2.00 

538.90 

864.06 
2.0: 

5390 

Q-:uinti Ie 5 
A or Iab 1, Cost 
Af: For.-dabl e Level 

Design Cost 

1 I68. 1.,
3. 00 

933. 50 

i. 1O16 
300. 

933.50 

L289.. 41 
.00 

933.50 

1.444.02 
3.00 

933.50 

16 .195 
30). 

933.50 
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Table 19C. Alternative 1 - Rural Sector: 
 Comparison
 
of Design Costs and Quintile Housing Affordability
 

Rural Ares 
Qui nti 1 _i 

Quint i le 1 
A-fordable Costs 
Affordable L.evel.. 
Eesi gn Cost 

45.81 
00 

0. 00 

53.49 
0.00 
0. 00 

65.66 
U. 00 
0.00 

70.96 
1.00 

55.20. 

94,9: 
1. 00 

55 . 

QuLintile 2 
Aff-dable Cos.ts 
A f ordabl e Level. 
Design Cost 

124.49 
i1.00 

55.20 

145.37 
i1.00 

55.20 

178.45 
1.00 

55.20 

214.58 
1..00 

55.20 

257.Q7 
1 . 0C 

55.2 

Q u i nt . 1­
A-fFfordl.: e, Co ts 
A ford ab 1e Level 
Design Coast 

137.55 
1 00 
5.20 

219 .0 
1.00 

55.20 

268. 
1. 00 

55.20 

323.26 
1.00 

55.20 

39.617 
.1*1( 

5 

f..,Fd-;tiI .-. 
Afford.al:: Costs 
A~f For-dabl a Level. 
Design Cost 

263.54 

. 00 
55.20 

07. 74 
1 .00 

55.20 

377.75 
1.0 

55.20 

454..2 
2.0 

4.60 

...54.1 
2.0) 

Quin.ile 5 
Affoa..ble Costs 
.F,o dab 1e Level 

Design. Cost 

821.S9 
2.00 

436.60 

959.71 
3. 0 

831...1 

1178.07 I416.57 
3.0 .'::. .00 

31.30 931. 

1707.13 
7.-: 

.30031.30 
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In the rural sector, the housing affordability outlook
 

is more bleak. The poorest quintile currently and for the
 

next 10 years cannot afford even the cost of an upgrade.
 

This group will have to receive some subsidy if they are to
 

reside in units meeting the defined minimum acceptable
 

standards. The middle three quintiles can afford an upgrade
 

but not a new minimum standard house (design level 2) based
 

upon Alternative 1 standards. If households in these
 

quintiles are to construct new minimum standard houses, they
 

would require varying degrees of subsidy.
 

At this point, it becomes useful to separate income
 

groups requiring government assistance in acquiring housing
 

from those groups that do not need assistance. For illus­

trative purposes, the following discussion will focus on the
 

metropolitan sector, but the calculations are the same for
 

the other sectors. Recall from Chapter II that it was
 

estimated that a total of 29.7 thousand units would be
 

required during the 1985-89 period in the metropolitan
 

areas. Of these, 3.3 thousand units per year would be
 

upgrades of existing units, while 26.4 thousand would be new
 

dwelling units destined to fulfill the following components
 

of projected housing needs:
 

(000s units/year) 

New households 17.5 
Replacement of acceptable units 7.3 

Subtotal 24.8 

Replacement of non-upgradable units 1.3
 
New units to relieve overcrowding 0.3
 

Subtotal 1.6
 

Total new units 26.4
 
Planned upgrades 3.3
 

Total construction 29.7
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Two basic assumptions are used in allocating this total
 

requirement among maximum affordable cost levels. First,
 

household quintiles which are able to afford cost level 3
 

(formal sector housing) without subsidy are classified out

1
 

of the target group. Second, all substandard and over­

crowded housing in the base year is assumed to be found
 

among the remaining households that make up the target
 

group.
 

Thus, since only one quintile in the metropolitan areas
 

in 1989 is estimated to be able to afford formal sector
 

housing without subsidy, 20 percent of new households plus
 

20 percent of replacements of acceptable dwellings (.2 x
 

17.5 + .2 x 7.3 = 5.0 thousand households) are classified 

out of the target group. The remainder (29.7 - 5.0 = 24.7 

thousand) are allocated proportionately among target group 

affordable levels according to the number of quintiles
2
 

falling within each level. As was shown in Table 19A, the
 

bottom four metropolitan area quintiles fall into affordable
 

level "I." Thus four-fifths of the metropolitan dwelling
 

units allocated to target group households are classified
 

into affordable level 1.
 

Table 20 presents the estimated number of households
 

falling within the target group and each affordability
 

category (for all three sectors) based on the methodology
 

1. New households coming into being in each sector and
 
year are assunted to be evenly distributed within the income
 
distribution of that region in that year. Also, base-year
 
households that possessed acceptable housing in the base
 
year but require replacement housing because of obsoles­
cence, are assumed to be evenly distributed throughout their
 
respective sectoral income distributions.
 
2. This assumes that all upgrades and overcrowded units
 

are evenly distributed among the quintiles making up the
 
target group and not necessarily only in the poorest quintile.
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Table 20. Alternative 1: Number of Target Group
 
Households by Sector, 1984-2004
 

1964 199 1994 199? 2004 

... .... d uf FHou.:ehl- lds 

Met.r.pol itan Area 

Affordable Level C. . 0i .0' 0. 0.0)O. . 
A.ffoi.rdabl e Level 1 0.00 18.51 20.96 15.57 9.74 
Affordable Level 2 0.00 6. 17 0.00 7 . 77 17.40 
Subtotal, T,:u'-et Group 0.0C' 24.68 oE2. 96 23. -0 26.22 

'A.f:ordabl,-,e Lvel 3 0.00C 4.97 10.76 12.32 14,27 

-. - -,- -/ 

To:tal 0?.00 29.6$5 31 .72 35.62 40. 4? 

Ote Urba ~AreasU 


' ,'.-b] . evel 1 0.00 24.34 26. . 2 

WolbeLev.el 2 
 0.00U 9.1t1 9'6 1958 2.07r~: 

Sub... . 'arget Srotp 0.0U" "2. 45 '5.82 39.6 1.4.14 

Affordab le Le.-l 0!.00 6.(09 6. 93 -7.77 %Wc,!. 

Totl C' 0.00 38.54 42.75 4693 53.. 

Ru,.ra:l Areas 

S...... Le. ve C,. 00 8.77 9.82 ... 0. 
,C,-f'fcrdabl.e L .00 29.46,_..i v 26.30 32.67 '75 91 

F....able Woo 2 0.00 9,000 0.00 1 91.02 
Sub tota,, Taret Group 0.00 35.07 9.29 43.56 .47.94 

-- fi.rd ab. Level 3 0.00 2.67 3.73 4,.) 5. 3 

Totai 1 U0. 37.74 ,:.360 4(2 7 5... 

http:WolbeLev.el
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described above. In the metropolitan sector for 1989, the
 
target group consists of 18.5 thousand households in af­
fordability level 1 and 6.2 thousand households in afford­

able level .2. Those classified in affordable level 2 and
 
those outside the target group (15.0 thousand households)
 
will not require any subsidy. Of the 18.5 thousand house­

holds classified at affordable level 1, those households
 
receiving an upgrade of an existing unit will not require
 
subsidy. Only the remainder of affordable level 1 house­
holds, who would need to be allocated new units to meet
 
their housing needs, would require a subsidy to make up the
 

difference between maximum asset values they can aefford and
 
the cost of new units meeting design 2 standards.

1
 

In Table 21, the estimated totals of target group
 

households requiring some amount of subsidy are presented as
 
are the total annual capital costs of providing the target
 

group with housing meeting Alternative 1 standards. The
 
total amount of subsidy which would be required to implement
 

a program based on such standards is also shown.
 

At the national level, over 59 percent of all target
 

group households (in 1989) would require some level of
 
subsidy if a housing program based on Alternative 1 stan­

dards were to be implemented to meet projected housing
 
needs. The total annual capital costs of housing the target
 

group is estimated for 1989 at 33.9 billion sucres. Of this
 

1. In the metropolitan sector, there were no quintiles or
 
households classified at affordable level 0 (not being able
 
to afford an upgrade). If there were households in that
 
category (as in the rural sector), then those receiving an
 
upgrade would require subsidy to design level 1 costs and
 
those receiving new housing units would require subsidy to
 
design level 2 costs.
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amount, 10.8 billion sucres or 32 percent of the total
 

capital costs would be required in the form of subsidies.
 

These numbers are placed in a broader macroeconomic
 

perspective in Table 22. First, target group investment is
 

added to non-target group investment to obtain an estimate
 

of average annual total housing investment during each
 

5-year planning period. As shown in Table 22, total housing
 

investment associated with a program designed to fully meet
 

projected housing needs in Ecuador during the 1985-89 period
 

according to Alternative 1 standards is estimated at about
 

60.5 billion sucres per year, or about 7 percent of real GDP
 

projected for 1989. The implementation of such a program
 

would require annual subsidies on the order of 10.8 billion
 

sucres -- more than 11 percent of the public sector capital
 

budget2 projected for 1989.
 

The figures for target group investment shown in Table
 

22 differ from target group capital costs shown in Table 21
 

due to the inclusion of additional household expenditures
 

for housing over the minimum standards. Thus, in Table 22,
 

non-target group investment is based on all households
 

spending up to their affordability units.
3
 

On the basis of the percentage of target households
 

requiring some subsidy (59 percent), the actual magnitude of
 

the subsidy (10.8 billion 1984 sucres estimated for 1989),
 

1. Investment for both the target and non-target groups
 
is based on affordability estimates.
 

2. Central government capital expenditures were 11
 
percent of GDP in 1983 and were projected for future years
 
on this basis.
 

3. The line in Table 22 corresponding to total housing
 
expenditures includes total housing investment plus total
 
mortgage interest payments due that year.
 



4TableA22. 4Aternative~r:> Housing Investment 
4n"el b toGP,1.4 04 

4, 1410 99 

(11 11ios - CUreny Unit s) 

~''~'4 ... C)Un try 

4-->-..Tota I Housing Expa=nd. 1-:8649. SO 168675.90) 210160. 902 '6 2224Q .434232 .7<:7 

Non tai get Group Invest. o. 0C 16130.)91 2e346.64 371734. 19 431~04 
Target Group Investment 01 Co.o (D 877 31"715 . 46 40044. 02 5 1 7.923 

.Z..- SUbsiidy Re qu(ired 0)C 00 7 0 10964. 11 10369?.0-)6 1 ()I8.q.. f-
Total Housing I nvestnient ou '~4C- 7 5. 5 71026.21 87547.26 11087.7(1 

Toa Ha sin Inetmn C) 00 2. .'41 7 :7 7.64 ,7 4 ? -93 .4 

Tar rtae ExpDInend. 54C5 662 1j. 13:1l* 4 B i26 

Non 76 .69 8941. e3 1121.51 1245 94.6 
..., :rQ~. V?221 74 107. 7 3,1266932,r Investment '5 ) eU.1 

Susd R~qui'red' C)) 429.:71 426 ,7 '53b. 0 . 803 

Total. HOU in Investment l 14-71 742 :, :,394 , 4-. 

n, EVgLt 0"U n es,.216 -6 48 . 42Z. 1C 31. ., 

Targetrget ;Group vItnvest' o. 3.09365.31 '639. 7 1 11 2167 ,T1 15C45.4'< 
44. b4.... 4 czU 0.0d' :76930.. .41524: 81 7.56 7 A' 

T, o t 0L s-,ui'n . C0 60.6 2639 2e2.Toal- investment 0 12413C.6'7 4 104 

-4.~~ 9 24 V '­

," , f-4 ~ 47' - 6. 63 6. 

http:87547.26
http:71026.21
http:2e346.64
http:168675.90


78.
 

the relative size of the subsidy (1 percent of total
 

projected government capital expenditures in 1989), and the
 

requ d level of housing investment as a percent of GDP
 

(7.1 percent), the widespread application of Alternative 1
 

housing standards in Ecuador would not appear to be finan­

cially feasible. Certainly when one considers other important
 

demands for the public sector capital expenditures, the
 

subsidy levels required to implement Alternative 1 standards
 

are not economically practical.
 

What if some of the assumptions concerning the determi­

nants of household income and affordability were altered?
 

Two sensitivity analyses were prepared to test the impact of
 

key factors such as interest rates, GDP growth, inflation
 

rates, and construction cost escalation rates. These are
 

designated as "Alternative 1-Best Case" and "Alternative
 

1-Worst Case" and are presented in Tables 23 and 24, respec­

tively.
 

For the Best Case, it was assumed that interest rates
 

were -t 18 percent instead of the 21 percent rate used in
 

the base case scenario. GDP was estimated to grow at a rate
 

of 6 percent higher than in the base case for all projects.
 

Inflation was assumed at an annual rate of 15 percent.
 

Construction costs were assumed to escalate in the Best Case
 

at the rate of general inflation, as in the base case
 

scenario.
 

With the combination of these optimistic assumptions
 

concerning household affordability, the level of subsidy
 

required (as shown in Table 23) drops by 30 percent to 7.5
 

billion sucres in 1989 (it was 10.8 billion in the base
 

case). However, even with these optimistic assumptions,
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housing subsidies still would require more than 7 percent of
 

total public sector capital expenditures, a relatively hiyh
 

percentage considering Ecuador's other capital requirements.
 

In addition, 43 percent of all the target group households
 

would still require some subsidy. While the results in the
 

Best Case scenario are clearly better, they still indicate a
 

degree of government support in housing that might not be
 

sustainable for a 20-year period.
 

What if less optimistic assumptions concerning house­

hold income and affordability are utilized? The Worst Case
 

scenario assumes that interest rates will rise to 24 percent
 

and that GDP growth will range from 3.5 percent annually
 

during the first 5-year period and rise to 4.5 percent in
 

later years. In addition, it is assumed that construction
 

costs escalate at a rate of 2 percent greater than the
 

general inflation rate of 21 percent.
 

While these assumptions for the Worst Case scenario are
 

not any less plausible then those assumed in the Best Case
 

earlier, the results of the Worst Case scenario under
 

Alternative 1 housing standards are nearly disastrous. Over
 

65 percent of all target group households would require some
 

subsidy in 1989 and subsidies that year would total nearly
 

15 billion sucres, or nearly 17 percent of the total public
 

sector capital expenditures projected for 1989.
 

The results of the base case scenario and two sensi­

tivity analyses demonstrate that housing standards corre­

sponding to those in Alternative 1 are not financially
 

feasible in Ecuador if widespread solutions to the housing
 

needs are to be implemented. Either Ecuador must resign
 

itself to ever-growing numbers of its people occupying the
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squatter shanties of the informal sector, or more realistic
 

lower-cost housing alternatives must be actively sought.
 

Alternative 2
 

What of the standards which L.-,e been implemented on a
 

modest scale through a variety of public sector low-cost
 

housing schemes in Ecuador? Projects supported by insti­

tutions such as the IBRD and AID and administered by JNV/BEV
 

have targeted lower income household shelter requirements.
 

These projects have been or are currently being implemented
 

in Quito and Guayaquil and in secondary cities. Design and
 

costs data for one of these ongoing projects in the Solanda
 

area of Quito were used as being generally representative of
 

these type of projects and also because current and reason­

ably accurate cost data for this project were available.
 
I 

Generally, the housing standards of these projects are
 

slightly lower than those defined in Alternative 1. These
 

projects use the concept of progressive housing programs
 

where core houses or starter units with services are
 

provided, and families improve and/or expand these units as
 

their financial resources, time, and innovation permit.
 

While implementation problems have invariably arisen, th<:e
 

progressive housing programs have been considered successful
 

in terms of providing adequate housing to lower-income
 

households.
 

Table 25 presents estimates of design level 2 costs for
 

Alternative 2 based on housing types and costs of these
 
1
 

progressive housing projects. The costs for land and
 

1. Design level 1 costs (upgrading an existing unit) are
 
assumed to be the same as those specified in Alternative 1.
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infrastructure are the same as used in Alternative I.
 

However, the basic housing unit from these projects consists
 
of only 24m 2 of construction as compared to the 33m e ­

timated in Alternative 1. In this alternative, it is
 

assumed that concrete is used as the primary construction
 

material. Design level 2 costs based on these standards
 

would be 450 thousand, 439 thousand, and 336 thousand sucres
 

in metropolitan, other urban, and rural sectors, respective­

ly.
 

Also shown in Table 25 are the Alternative 2 costs
 

estimates for design level 3 (minimum formal sector prices).
 

In this alternative, we have assumed that the minimum
 

acceptable design level 3 unit would consist of 50m 2 of
 

construction (as compared to 68m 2 in Alternative 1) and that
 

lot size in metropolitan areas would be 90m 2 as opposed to

2
 

loom used earlier. The resulting Alternative 2 costs for
 

design level 3 are 763 thousand sucres in metropolitan
 

areas, 729 thousand sucres in other urban areas, and 627
 

thousand sucres in rural areas.
 

Table 26 shows the comparison of Alternative 2 design
 

costs against the base case housing affordability levels for
 

each quintile in the metropolitan sector. While the first
 

two quintiles still are classified at affordable level 1 in
 

1984, the next two quintiles have improved and are now
 

classified at affordable levels 2 and 3, respectively. 1
 

Also, by 1994, due to growth in average household income
 

implied by the base case assumptions, the second quintile
 

will move up from a design level 1 classification to design
 

1. Recall from Table 19A that the third and fourth
 
quintiles under Alternative 1 standards were classified at
 
only affordable level 1 and 2, respectively.
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Table 25. Alternative 2: Estimate of Design Level 2
 
and Design Level 3 Costs by Sector, 1984
 

(1984 sucres)
 

Other
 
Design level and cost component Metropolitan urban Rural
 

Design Level 2 

Land 60,000 24,000 12,000 
Infrastructure 80,000 107,000 40,400 
Urbanized landa 140,000 131,000 52,400 

House construction (24m2)b c 206,400 206,400 206,400 
Indirect costs and contingencies 103,400 101,200 77,600 
Total sales price 449,800 438,600 336,400 

Design Level 3 

Landd 67,500 24,000 12,000 
Infrastructure 89,500 107,000 40,400 
Urbanized land 157,000 131,000 52,400 

House construction (50m2)b c 430,000 430,000 430,000 
Indirect costs and contingencies 176,100 168,300 144,700 
Total sales price 763,100 729,300 627,100 

a. Base on same assumptions as in Alternative 1. 2
 
b. Based on construction costs of 8,600 sucres per m as in
 

Alternative 1.
 
c. Based on 30 percent of direct costs as explained in Table
 

17.
 
d. For metropolitan area assumes a lot size of 90m 2.
 
Source: Derived from current cost and housing types included
 

in Solanda project as provided by AID/Ecuador Office of Housing
 
and Urban Development.
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Table 26. Alternative 2: Metropolitan Sector
 
Comparison of Design Cost and Quintile Housing
 

Affordability, 1984-2004
 

1984 1989 1994 .1.999 'OO-4 

Metrop]. itan Aea 

Quintile 1 
Affdatble Cts 	 164.45 167.82 178 67 198. 7C 22.4 
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Qu.i nti 1 2 
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level 2. This would not have occurred under Alternative 1
 

standards until 2004.
 

Is a nationwide program aimed at meeting the total
 

projected housing needs of the Ecuadorean population at
 

these lower standards financially viable? The answer
 
indicated through the estimates shown in Table 27 is
 
"probably not." Although such a program clearly could reach 

a much wider portion of the population than could one based 
on Alternative 1 standards, the number of target group 

households and the subsidies required for its implementation 

would st.ll absorb a significant portion of total public 

sector capital expenditures -- probably unacceptable given 

the other pressing development needs of the country. 

Total annual subsidies required in 1989 under Alterna­

tive 2 standards would be approximately 6.3 billion sucres,
 

or 6.7 percent of projected total public sector capital
 

expenditures. In this alternative, nearly 50 percent of all
 

target group households would still require some subsidy.
 

Subsidies would account for 25 percent of the total annual
 

capital cost of the target group.
 

These results based on Alternative 2 standards were
 

subjected to the same sensitivity tests that were used for
 
Alternative 1. Thus the same "Best Case" and "Worst Case"
 

assumptions were applied for Alternative 2. The results of
 

these sensitivity test are compared to those of Alternative
 

2 base case scenario in Table 28 below.
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Table 27. Alternative 2: Housing Investment in
 

Relation to GDP, 1984-2004
 

1994 1989 1994 1999 2004 

(Mi].lions-of Currency Unit-a) 

Country* 

Tat-l Housinq -Epend. 138649.80 168675.?0 .210160.90 268224.4042....4.70 

Non-tarqet Group invest. . 00 22949.07 28346.64 47120.58 57098. 7 
Tar qet Group Investment 
Subsidy Required 

0.00 
.00 

26047.64 
6330.8 

317t5.46 
6435. 11 

33281. 42 
6223.55 

42730.,, 9 
6408. 2 

Total Housi ng Investment 0.00 55327.51 66497. 22 82625. 56 106227..20 

Metropol i tan Area 

Total Hou l.: E;pend. 54551.20 66031.23 812:1.91. 10:674.80 132713. 10 

Non-target Group invest. 0.00 13018.55 15017.27 19121.46 24674.26 
Tart. Group Investment 0.00 7189.3 8150.01 10098.93 12689.0ii. 
,ubi.idv Reqtired 0.00 I601.53 1599.84 16774. 174. 15 
Toial Housin, Investment 0.00 21909. 41 2767.13 30897.92 9112.42 

Other Urban Areas 

Total Housing Expend. 54594,87 66084.10 81296.94 10:757.80 132420.0) 

Non-target Group Invest. 
T.'rget Group Investment 
S:usidy Requi.red 

0.00 
0.00 
0.00 

765. ... 
12923.21 
2479. L0 

.9940.83 
15245.74 
2553. 67 

17204.90 
11945.12 

1 . 78 

22--. 14 
15075.0 
2529.57 

Total Housing. investment 0.00 2767.67 26740. 23 31511.90 9946.72 

Total Housin, Expend. 29503.76 36560.57 47632.07 6079t.99 77587.5"3 

Non-target Group invest. 
Target Group investment 

:.00 
0.00o 

2565.1. 
5935.10 

388. 54 
6319.7 

6794.2: 
11237. 7 

10 1 . 6 
15005.67 
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ToLal Housin in.vestment 
0.00 

0.00 
225..17 

10750.4 
2231.60 21 .4 .0. 

14989.6620215.9 - 27168 
,: 

Tot:a]lHousin n ,v.e.s.tment 

in the Base Ye.ar 17799.0:1 
Subsiy as a'aren t of 
-ublic -­ nditur.es (. 65 5.42 4.11 *. 1. 

Total ',:,in I nvestment 
asa ercent- of 9DF' 2.54 6.48 6. 25 6.09 6~.7 
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Table 28. Alternative 2: Comparison of
 
Sensitivity Analysis Results, 1989
 

Base Best Worst
 
case case case
 

Percent of target group house­
holds requiring subsidy 49.5 34.3 62.0
 

Annual subsidy required
 
(billions of 1984 sucres) 6.3 4.8 


Subsidy as a percent of target
 
group capital cost 24.8 17.5 32.9
 

Subsidy as a percent of public
 
capital expenditures 6.7 4.5 10.7
 

Source: Housing Needs Assessment model based on assump­
tions discussed in text.
 

Under Alternative 2, Best Case assumptions, the finan­
cial feasibility of implementing a nationwide housing
 

program appears more reasonable. Annual subsidies required
 

in 1989 are only 4.8 billion sucres, representing 4.5
 
percent of public capital expenditures. The percentage of
 

target group households requiring some subsidy (34 percent)
 
and the subsidy as a percent of the target group capital
 
costs (17.5 percent), while above ideal levels, are within a
 

more acceptable range.
 

However, the Best Case scenario reflected optimistic
 
assumptions continuing over a 20-year period. It is
 

unlikely that these assumptions would remain valid for that
 
entire period. For this reason, it would not seem valid to
 

rely on Alternative 2 standards for mteeting the total
 

projected housing needs of Ecuador's population.
 

9.9 
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Does this mean that there is no hope for providing
 

acceptable housing for a significant proportion of Ecuador's
 

population Over the next 20 years? Not at all. What is
 

required is the provision of lower-cost housing solutions
 

than are currently offered by either the public or private
 

formal sector. Alternative 3 examines possible strategies
 

and approaches for achieving this objective and analyzes the
 

financial feasibility of a nationwide housing program based
 

on these standards and strategies.
 

Alternative 3
 

A key factor in Ecuador's potential success in provid­

ing low-cost hvising solutions to the substantial number of
 

households projected to require such shel*-r is the pos­

sibility of involving the private sector in such activities.
 

Currently, many municipalities in Ecuador possess building
 

codes and regulations which effectively prohibit contractors
 

from offering and constructing units affordable to low-income
 

families. The result has been that families operating in
 

the "informal" sector, outside of existing legal procedures,
 

increasingly invade often marginal land and construct
 

housing that in nearly all cases would be considered sub­

standard. Because the families lack tenure for the land
 
(which is only possible through the formal sector), they are
 

less likely to undertake significant home improvements or
 

expansions to upgrade their housing. In addition, due to
 

their legal status, these units cannot obtain basic sanitary
 

services from their neighboring municipality.
 

Perhaps due to an inclination to deny that these
 

invasions are truly part of the urban area, or perhaps just
 

due to the lack of financial resources, municipalities are
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often reluctant to undertake measures to improve the living
 

conditions of these households. However, ignoring the
 

problems will not provide any solutions and over the longer
 

term can lead to greater costs in terms of disease, crime,
 

and the general social welfare of an area.
 

Alternative 3 assumes that the scope of these problems
 

will be recognized and that corrective measures will be
 

undertaken, such as the lowering of municipal building codes
 

and regulations and granting land tenure to low-income
 

households. In addition, it assumes that feasible, low­

income housing units will be constructed of local materials,
 

using construction techniques that have proven successful
 

and practioal in other Latin American countries.
 

Examples of these alternatives to concrete for con­

struction include adobe and wood construction in the Sierra
 

region and the greater use of bamboo in the coastal areas.
 

Currently, several pilot projects are underway that
 

should provide valuable information concerning the applica­

tion of these construction techniques in Ecuador. Wh. .e
 

this assessment cannot specify which of thess or other
 

techniques are the most applicable to meet the housing needs
 

for Ecuador, it does appear that perhaps several alternative
 

approaches using local construction materials are indeed
 

feasible from a construction point of view.
 

What would be the financial implication of undertaking
 

such measures and the use of local construction materials
 

for a national housing program in Ecuador? Table 29 presents
 

cost estimates for constructing design level 2 units based
 

on Alternative 3 assumptions. The costs of two types of
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Table 29. Alternative 3: Estimate of Design Level 2
 
Costs for Two Types of Units by Sector
 

(1984 sucres)
 

Other
 
Design level and cost component Metropolitan urban Rurala
 

Pisco-Techo Unit
 

Land 60,000 24,000 --

Infrastructureb 80,000 107r000 --

Urbanized landb 140,000 131,000 --

House construction (24m2)c d 144,000 144,000 --

Indirect costs and contingencies 82,500 82r500 --

Total sales price 369,200 357,500 --

Local Material Unit 

Land 60,000 24,000 12,000
 
Infrastructureb 80,000 107,000 40,400
 
Urbanized landb 140,000 131,000 52,400
 

House construction (36m2)e d 154,800 154,800 154,800
 
Indirect costs and contingencies 88,400 85,700 62,100
 
Total sales price 383,200 371,500 269,300
 

Average sales prices of two
 
types of units 376,200 364,500 269,300
 

a. Piso-techo units of concrete construction were not assumed
 
to be provided in the rural sector.
 
b. Based on same assumptions as in Alternative 1. 2
 
c. Based on construction costs of 6,000 sucres per m utilizing
 

data from Solanda project currently estimated at 5,600 sucres and
 
inflated to end of year.
 
d. Based on 30 percent of direct costs as explained in Table
 

17.
 
e. Based on construction of adobe and wood in Sierra regions
 

and bamboo and cement in Coast regions utilizing current estimated
 
average cost of 4,000 sucres per m and inflated to 4,300 sucres
 
by end of year.
 

Source: Piso-techo construction costs from Solanda project as
 
provided by AID/Ecuador Office of Housing and Urban Programs and
 
local material construction costs from discussion with local
 
housing officials.
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units are shown, one based on the piso-techo concept and
 

concrete construction and the other based on a completed
 

unit using local materials. The piso-techo unit was -includ­

ed due to the possibility that in metropolitan areas, such
 

as Quito, the availability and lower cost of local materials
 

such as adobe might not be universally possible. In addi­

tion, the piso-techo concept was considered to provide a
 

better alternative than a strictly sites-and-services
 

approach due to the climatic conditions in the Sierra. The
 

estimated cost of a piso-techo unit of 24m 2 of construction
 

based on the recent Solanda experience would be 369 thousand
 

sucres in the metropolitan area and 357 thousand sucres in

1
 

other urban areas.
 

The costs of a design level 2 unit constructed of local
 

materials, such as adobe, wood, or bamboo, are not available
 

from current projects in Ecuador. In addition, cost esti­

mates obtained from pilot projects would not necessarily be
 

applicable to a more widespread and greater use of economies
 

of scale associated with a national housing program. The
 

costs per m2 of construction used for Alternative 3 as shown
 

in Table 28 of 4,300 sucres may be high. A sensitivity
 

analysis discussed later will estimate the overall impact of
 

different cost estimates. A completed house of 36m 2 of
 

construction using local materials was estimated to cost 383
 

thousand, 371 thousand, and 269 thousand sucres in metro­

politan, other urban, and rural areas, respectively.
2
 

1. These prices include the cost of land, which was
 
provided free in the Solanda project.
 

2. The costs for design level 1 and design level 3 were
 
assumed to be the same as those in Alternative 2 discussed
 
earlier.
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Alternative 3 therefore assumes that design level 2 

costs would be an average of the piso-techo unit and the 

local consti uction materials unit. The impact of using the 

costs, of household affordable housing level is shown for 

eaclh-,quintile of the metropolitan areas in Table 30. With 

Alternative 3 standards, the ,second quintile can now afford 

a design level 2 unit, whereas in the other alternatives 

households in this income group could only afford an up­

grade. In other urban areas, the second quintile will be 

able to afford-a design leval 2 unit by 1984, whereas in 

Alternative 2 this would not occur until 1994. 

31 presents data on housing investment and 
subsidies required in each sector based on Alternative 3 

standards. Total annual, sub'sidies required in 1989 woul-d be 

*'Table 

4.0 billion sucres accounting for 4.3 percent of the pro­

jecte'd public sector capital expenditures. The percent of 

target group households requiring some subsidy is estimated 

at 31.7 percent in 1989, and the subsidy portion would
 
represent only 19 percent of their annual capital costs-that]
 
year.
 

These results, look indeed to be more financially 

feasibl'e thani either of the other two alternatives.' A. 

n housingn, program, utilizing . mnmum housing' 

st'andards of Alternative 3 appears tobefinancially feasi­

ble for meeting the objective~o'f proiding' adequate'housing" 

fortheentire-~Ecuadorean population ovrthe next 20-year.
 

.P~~period.~The' lowering of~minimunr standards to" include !th 

utilization of local materials does not mean,that everyone 

wl lbe l n in a houe of,,adobe4 or. amboo The!mod 

realistically assumes tht all households will spendup to 

teraffordabilit lmtfrhousing'. What is crucial is . 
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Table 31. Alternative 3: Housing Investment
 
in Relation to GDP, 1984-2004
 

19"4 ",9-9 199 1.99 2004
 

(Mi .2.i r f Cur-.r. c Units 

Co n r . 

.in 13% 68675.90Total Hou's Expend. :9'.49. ,. . 21016 0.9o 268224.40 3.42779. 7. 

Non--target Group Invest. 22949.07 4120..580.00 28346.64 57088.87 
Target Group Investment 0.00 2:047.64 [1715.47 73291.42 42730.% 
Subsidy Requi red 0. 00 4134.024054. 04 4209.50' 4140.8E 
Total Housing Investment 0.00 53050.74 641'96. 12 90611.50 10Z959.8' 

Metropolitan Area 

Total 
Housi ng E,..pend. 5455t.20 660:31.2 81231.91 107674.90 12312.1( 

N'n-"target Gr-oup nvest. 131C9 55 19121.460.00 1501.7.27 24674.86 
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Tot ... I vestment 21.916.17 ...-- 309L. 02 7-37un 0.00 2546.44 
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Nontage-u 00 16....
Invest-. 2565. 54 6. 10031.2-6
..
W 5935.10 G319.71 ' 

SubsR-' " ired,I 0.00 736.t4 + 
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that low-cost alternatives be provided for low-income
 

households and that a range of alternative housing units be
 

offered that include these low-cost units.
 

As with the other alternatives, sen,;itivity analyses
 

were conducted utilizinq a Best Case scenario and Worst Case
 

scenario for Alternative 3. Again both these scenarios
 

apply the same assumptions as in the earlier sensitivity
 

analyses. The results of these sensitivity analyses for
 

Alternative 3 are presented in Table 32 below.
 

Table 32. Alternative 3: Comparison of
 
Sensitivity Analysis Results, 1989
 

Base case Best case Worst case
 
scenario scenario scenario
 

Percent of target group
 
households requiring
 
subsidy 31.7 30.0 49.1
 

Annual subsidy required
 
(billions of 1984 sucres) 4.1 3.1 6.0
 

Subsidy as a percent of
 
target group capital cost 19.0 16.4 23.9
 

Subsidy as a percent of
 
public capital expenditures 4.3 3.0 6.5
 

Source: Housing Needs Assessment Model based on assump­
ticns discussed in text.
 

As might have been expected, the results of the Best
 

Case look promising indeed. With an annual subsidy of only
 

3.1 billion sucres required in 1989, representing only 3.0
 

percent of public capital expenditures, this program would
 

clearly be affordable.
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What happens to the feasibility of a national housing
 

program based on Alternative 3 standards under the assump­

tions of the Worst Case scenario? The affordability of the
 

program is,. of course, not as favorable under these as­

sumptions. Still with the subsidy at 6.5 perc3Ft of total
 

public capital expenditures and an annual subsidy of 6.0
 

billion sucres, a program based on Alternative 3 standards
 

would not be disastrous under the Worst Case scenario.
 

As all of the Worst Case conditions are unlikely to
 

persist continuously over a 20-year period -- as is assumed
 

in the results shown in Table 32 -- this Worst Case scenario
 

might best be interpreted as indicating that even during the
 

periodic short-term economic downturns which may occur, the
 

implementation of a nationwide housing program following the
 

broad parameters of Alternative 2 appears feasible.
 

Further Sensitivities and Summary of Results
 

As indicated above, Alternative 3 seems to provide the
 

general outline of a feasible housing program that can
 

realistically aspire to satisfy Ecuador's projected housir­

needs. It merits further investigation and development.
 

Seven further sensitivity tests were conducted utiliz­

ing the assumptions of the Alternative 3 Base Case scenario.
 

The assumptions which varied from the base case assumptions
 

for each sensitivity are described below:
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Sensitivity
 
analysis Assumption changed
 

No. I Assumes population growth rate in each sector and each period
 
at 10 percent greater than base case.
 

2
 
No. 2 	 Cost per m of construction using local materials such as
 

adobe or bamboo at 20 percent higher.
 

No. 3 Cost per m2 of construction using local materials at 20
 
percent lower.
 

No. 4 Assumes all upgrading and replacement of non-upgradable
 

housing stock occurs within 10 years.
 

No. 5 	 Assumes no graduation of mortgage payments.
 

No. 6 	 Assumes a graduation of mortgage payments at 6 percent
 
annually.
 

No. 7 	 Assumes only 20 percent of household income is devoted to
 
housing for the richest and poorest quintiles. The three
 
middle quintiles were assumed to devote 25 percent.
 

The results of these sensitivity analyses as well as a
 

summary of the main scenarios for the three alternatives
 

analyzed are presented for 1989 and 1994 in Table 33. It
 

was felt that, although the planning period covered 20
 

years, the effects of the sensitivity analysis could be
 

noticed by the 10-year point, or by 1994. The results of
 

each of the sensitivity analyses will be briefly discussed.
 

If Ecuador's population increases at a rate of 10
 

percent higher than projected in the base case, a national
 

housing program based on Alternative 3 assumptions would
 

still appear to be financially feasible. While there would
 

be a higher proportion of target group households requiring
 

subsidy, subsidy levels would still be affordable at approx­

imately 4.5 billion sucres annually, or about slightly over
 

4 percent of public capital expenditures.
 



Table 33. 
 Summary of Results for Main Scenario for All Three Alternatives
 
and Sensitivity Analysis for Alternative 3
 

Percent of
 
target group Annual subsidy Subsidy as Subsidy as
 
households required a percent of a percent of
 
requiring (billion of target group public capital
 
subsidy 1984 sucres) capital costs expenditures
 

Scenario and alternative 	 1989 1994 1989 1994 
 1989 1994 1989 1994 Economic assumptions
 

Base case scenario
 

Alternative 1 
 59.4 65.8 10.8 11.0 
 31.7 30.9 11.3 9.2 CDP growth ranging from 4-5 per-

Alternative 2 
 49.5 41.1 6.3 6.4 24.8 22.2 6.7 5.4 	 cent annually, inflation at 18per-

Alternative 3 
 31.7 28.7 4.1 4.1 19.0 17.1 4.3 3.5 
 cent, interest rates at 21 percent.
 

Best Case Scenario
 

Alternative 1 
 43.2 30.2 7.5 7.1 24.1 28.8 7.2 5.i 	 GDP growth at 6 percent annually,

Alternative 2 
 34.3 25.2 4.8 4.6 17.5 17.5 4.5 3.3 
 inflation at 15 percent. interest

Alternativc 3 
 30.0 25.2 
 3.1 2.9 16.4 13.4 3.0 2.1 rates at 18 percent.
 

Worst Case Scenario
 

Alteinative 1 	 65.4 66.3 15.3 19.9 40.2 40.0 16.5 17.6 
 GDP growth ranging from 3.5-4.5

Alternative 2 
 62.0 64.2 9.9 12.7 32.9 34.3 10.7 11.2 	 percent annually, inflation at 21

Alternative 3 
 49.1 	 59.8 6.0 7.7 23.9 25.0 6.5 6.8 percent, construction Inflation at 

23 percent, interest rate at 24 
percent.
 

Alternative I
 

Base case scenario with greater share of
 
household income for housing 49.5 
 41.7 8.5 8.5 27.2 24.0 8.9 7.2
 

Best case scenailn with greater share of
 
household incomL for housing 
 27.8 30.2 6.2 6.0 22.2 18.8 5.9 4.3
 

Alternative 3
 

1. 10 percent higher population growth rate 39.6 28.9 	 4.3 4.6 19.2 17.5 
 4.5 3.8
 
2. Local materials cost 20 percent higher 43.2 
 33.4 4.9 5.0 21.5 19.3 5.2 4.2
 
3. Local materials cost 20 percent lower 
 31.7 28.7 3.5 3.6 17.3 15.8 3.7 3.0
 
4. Urban upgrade and replsrement within
 

10 years 
 28.6 26.2 4.2 4.4 18.2 16.5 4.5 3.7
 
5. No graduation ef mortgage payments 
 52.5 41.1 5.1 5.2 24.0 21.5 5.4 4.4
 
6. 6 percent annual graduated payment rate 31.7 
 31.1 3.7 3.8 17.2 17.5 3.9 3.2
 
7. Smaller share of household income for
 

houslng 52.5 43.9 5.2 
 5.3 24.2 21.7 5.4 4.4
 

Source: Housing Needs Assessment model based on assumptions discussed in text.
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The effect of 20 percent lower or 20 percent higher
 

construction costs utilizing local materials also would not
 

materially affect the feasibility of a housing program based
 

on Alternative 3 standards. Subsidy levels would range from
 

3.5 billion annually under the lower cost assumption to 5.0
 

billion annually under the higher cost assumption.
 

With respect to replacement and upgrading, it will be
 

recalled that all scenarios presented up to this point have
 

assumed that such activities would take place at the very
 

modest rate of 5 percent of the existing substandard housing
 

stock per year. At this rate, it would take a full 20 years
 

to bring the existing substandard stock up to acceptable
 

conditions, even assuming that no further growth of the
 

substandard stock is permitted to take place.
 

What would be the impact on affordability if all of
 

non-upgradable metropolitan and other urban housing stock is
 

replaced in 10 years and if the upgradable housing stock is
 

upgraded in 10 years? These assumptions imply an additional
 

replacement of non-upgradable urban units of 2.9 thousand
 

units annually and an additional 9.5 thousand units upgraded
 

annually during the 1985-94 period. The financial effect of
 

this accelerated upgrading and replacement of non-upgradable
 

housing stock in the metropolitan and other urban areas is
 

minimal and deserves further study.
 

. The base case scenario assumed that household mortgage
 

payments would utilize the graduated payment concept and
 

would increase at a rate of 4 percent for the term of the
 

loan. If this mechanism for mortgage payment were not
 

permitted, it would adversely affect the housing affordabil­

ity and subsidy requirement. The average affordable unit by
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all households in all income groups would decrease by
 

approximately 16 percent. The total annual subsidy require­

ments would increase slightly to over 5.1 billion sucres or
 

over 5 percent of public capital expenditures. While this
 

reduction in affordability is not substantial, it does
 

indicate that the graduation of payments is one mechanism
 

through which housing affordability can be improved. This
 

conclusion is confirmed by analysis of an increase in the
 

graduation rate of 6 percent.
 

Table 33 also presents a summary of the results of the
 

three alternatives studied under the base case, best case,
 

and worst case scenarios.
 

As shown in Table 33, the implemeintation of housing
 

standards based on affordability can have a marked impact on
 

the financial viability of a nationwide housing program
 

designed to meet the basic needs of all households. Stan­

dards such as represented by Alternative 3 could reduce
 

total subsidy requirements during the upcoming 1985-89
 

period by about 60 percent in comparison with Alternative 1.
 

Similarly, such standards would reduce the subsidies
 

required to implement the housing program by almost 35
 

percent as compared to a program based on Alternative 2
 

standards. Thus, a national housing program based on
 

Alternative 3 standards would reduce subsidies to a level
 

which, at 4.3 percent of projected public sector capital
 

expenditures, might realistically be considered for imple­

mentation following detailed analysis and refinement of
 

designs.
 

As shown in Table 33, Alternative 1 is unlikely to be
 

feasible on a national scale even under the best of economic
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conditions. Alternative 3, on the other hand, remains 

manageable even under worst case assumptions regarding 

economic growth, real construction.cost escalation, and 

interest rates -- assumptions which are very unlikely to 

persist in combination over a 20-year period. 

If the share of households' income devoted to housing
 

is decreased for each quintile from the base case scenario,
 

as in sensitivity analysis 1, annual subsidies in 1989 are
 

estimated to be at 5.2 billion sucres, or 5.4 percent of
 

total projected public capital expenditures. While this
 

would be the highest level of subsidy required under any of
 

the sensitivity analyses, Alternative 3 standards would
 

still require less subsidies than any of the other alterna­

tive base case scenarios.
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VI. CONCLUSIONS AND RECOMMENDATIONS
 

While Ecuador faces an enormous housing challenge in
 

the uncoming years, the results of our analyses clearly
 

indicate that this challenge is not insurmountable. Success
 

in meeting the projected housing needs of its growing
 

population will require decisive action and reversals of
 

historical trends and precedent:
 

Minimum design standards for low-cost housing
 
should be reduced from those currently
 
proposed in preliminary national housing
 
plans and from those currently being imple­
mented as low-cost housing projects.
 

Municipal codes and regulations that hinder
 
or prohibit the use of lower cost local
 
housing construction materials and minimum
 
lot size requirements should be revised, thus
 
permitting the private formal sector to
 
introduce these lower cost solutions.
 

Plans for a national housing program should
 
contain a range of alternative solutions
 
targeted from the lowest income groups to
 
middle income groups. The housing require­
ments for these households whose income place
 
them outside of the target group should be
 
provided for by the functioning of the
 
private formal sector.
 

Private sector participation in the finan­
cial, construction, and marketing of low-cost
 
housing units should be greatly increased.
 



104.
 

Public sector administrative procedures at
 
both central and local levels of authority
 
must be streamlined and abbreviated.
 

Public sector subsidies, which can never be
 
entirely eliminated if the housing needs of
 
the very poor are to be met, should be
 
strictly contained and narrowly targeted.
 

The greater use of financial instruments,
 
such as graduated payments, to increase the
 
current level of affordability for low-income
 
groups should be widely implemented.
 

Low-income families should be encouraged in
 
their self-help efforts to gradually upgrade
 
the quality of their dwellings. Government
 
measures concerning the granting of land
 
tenure and the increased availability of
 
credit to support such efforts may be
 
required.
 

While none of these conclusions is novel, it is hoped
 

that the analyses presented herein will serve to focus the
 

planning dialogue on the subject of housing needs in Ecuador
 

on the issue of affordability of all households, particular­

ly the growing needs of low-income families. This analysis
 

has shown that feasible strategies exist for meeting Ecuador
 

total housing needs in the next 10-20 years if sensible and
 

affordable housing solutions are offered.
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APPENDIX A. METHODOLOGY FOR ESTIMATING AVERAGE
 
HOUSEHOLD INCOME AND 7TS DISTRIBUTION
 

Estimating Average Household Incomes
 

This section explains the methodology employed to
 

derive an estimate of average household income and its
 

application to derive estimates for 1984. The following
 

data are required:
 

I. 	 Remuneration of salaried employees
 
(national total)
 

Returns to capital (national total)1
 II. 


III. Net indirect taxes plus net profits of 
foreign companies 

IV. Gross domestic products 

V. Rural salaries and wages 

VI. Rural returns to capital 

VII. Urban salaries and wages 

VIII. Urban returns to capital 

IX. Number of rural households (rural 
population/average rural household size)
 

1. In the Ecuadorian National Income Accounts, returns to
 
capital are designated "Excedente Bruto de Explotacion."
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X. 	 Number of urban households (urban
 
population/average urban household size)
 

XI. 	 Ratio of household sizes in the metro­
politan, other urban and rural sectors
 

XII. 	 Estimated ratio of average metropolitan
 
to average other urban household income.
 

The methodology employed includes the following steps:
 

Calculation of total income attributable to
 
wages and to the returns to capital:
 

XIII = I + II
 

Calculation of total income in the rural and
 
urban sectors:
 

XIV = V + VI
 

XV = VII + VIII
 

Sectoral 	income percentages:
 

XVI XIV/(XIV + XV)
 

XVII = 	 XV/(XIV + XV) 

* Calculation of national income:
 

XVIII = IV -III
 

Rural income:
 

XIX = XVI x XVIII
 

1. Formulas designate variables by the Roman numerals
 
used above.
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Urban income
 

XX = XVII x XVIII
 

* 	 Average annual income of rural households:
 

XXI = XIX/IX
 

* 	 Average annual income of urban households:
 

XXII = XX/X
 

The data from the National Income Accounts shown in
 

Table A-i were applied to these equations:
 

Table A-I.
 

(1984 millions of current sucres)a
 

Wages anid salaries 186,430
 
Returns to capital 450,125
 
Net indirect taxes 65,039
 
Net profits of foreign companies 36,581
 
Gross domestic product b 701,594
 
Rural wages and salariesb 9,105
 
Rural returns to capitalb 79,837
 
Urhan wages and salariesb 69,146
 
Urban returns to capitalb 253,965
 

c
Rural 	population 3,195
 
c
Urban population d 5,272
 

Number of rural householdsd 614,423
 
Number of urban households 1,103,252
 

a. Estimated to end-1984, using regression analysis and
 
the assumptions presented in Chapter IV.
 
b. 	See Table A-2.
 
c. 	In thousands.
 
H. 	As defined in Chapter III.
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The 	following results were obtained:
 

XXIII 	 S/17,577 average monthly income of rural
 
households
 

XXIV = 	 S/35,530 average monthly income of urban 
households 

To disaggregate urban incomes into "metropolitar." and
 
"other urban," the ratio of 1.35 was used, based on AID
 

Project Paper 518-0037, Annex V. Also average household
 

sizes of 	4.75 (metro) and 4.8 (other urban) were used, as
 

discussed 	in Chapter 111.1
 

Hence,
 

XXIV (a) 	S/41,716 average monthly income of
 
metropolitan households
 

XXIV (b) 	S/30,901 average monthly income of other
 
urban households
 

1. 	The following formulas are used:
 

a. 	Number of metropolitan households = 

Metro population = 2,242,000 = 472,210 
avg. metro hh. size 4.75 

Number of 	other urban households
 

= other urban population = 23,029,000 = 631,04 
avg. other urban hh. size 4.8 

b. 	Percent of urban households: metropolitan = 42.8%
 
other urban = 57.2%
 

c. 	Ratio of average household income, metro/other
 
urban 1.35. Therefore other urban income is
 
given by: (.428) (1.35 X) + (.572) X = 35,530
 
X = 30,901 and metropolitan income by: 1.35 X
 
= 41,716.
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Estimating the Di3tribution of Household Income
 

The method used for updating income distribution
 

estimates from the 1974 utilizes the following variables
 

taken from the National Income Accounts:
 

rotal remuneration of employees in urban and
 
rural areas, which includes total payments
 
made in cash or in kind by employers to
 
employees during the year.
 

Legal minimum wage levels.
 

Returns to capital in the urban and rural
 
sectors.
 

Wages and salaries, as well as returns to
 
capital, at the national level.
 

Final consumption expenditures of the public
 
sector.
 

Net indirect taxes on production. These
 
include taxes on production, on foreign trade
 
and on the utilization of factors of produc­
tion. Subsidies provided to the private
 
sector are deducted from total indirect
 
taxes.
 

Gross domestic product at current prices.
 

National investment (gross fixed capital 
formation). 

Sectoral investment (gross fixed capital 
formation in each sector).
 

Values for these variables are presented in Table A-2.
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Table A-2. Data Inputs for Updating Income
 
Distribution Estimates
 

(Millions of current sucres)
 

1984 a
 1975 


Gross domestic product 107,740 701,594
 
Remuneration of employees 32,047 186,430
 
Returns to capital 64,953 450,125
 
Indirect taxes (net) 10,740 65,039
 
National investment 29,907 126,940
 
Rural employee remunerationsb 2,708 9,105
 
Urban employee remunerations 8,273 69,146
 
Rural returns to capitalb 18,782 79,837
 
Urban returns to capital 50,099 253,965
 
Investment rural sector 2,083 8,333
 
Investment urban sector 15,170 58,180
 
Legal minimum wagec 2,000 6,600
 
Public sector consumption 15,624 84,100
 

a. Estimated for end-1984.
 
b. Urban employee remunerations and returns to capital do
 

not include the petroleum, mining, construction, public
 
works or community and personal services sectors, because
 
income derived from these activities is either appropriated
 
by the public sector or is roughly proportionately dis­
tributed between urban and rural areas.
 
c. Sucres per month.
 

The methodology developed for updating income dis­

tributions, which makes use of the data presented in Table
 

A-2, is based on the premise that different strata of the
 

size distribution of income derive their incomes from wages
 

and salaries (remuneration of employees) and from profits
 

(returns to capital) in different proportions. Changes in
 

the functional distribution1 of income over time therefore
 

1. Relative participation of wages and salaries vs.
 
profits in national income.
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may be expected to affect the incomes of different strata of
 

the size distribution in different ways. Taxation of wages
 

and of profits are also considered in assessing the changes
 

which have taken place in disposable income.
 

Starting with this basic premise, factors have been
 

estimated to quantify these impacts for each quintile of the
 

household income distribution in each region of Ecuador. As
 

explained below, the incidence of each factor is different
 

for each quintile, depending on the relative importance of
 

wages versus profits in the total income of the quintile.
 

The following factors have been derived:
 

Factor I. Ratio of the minimum wage level in
 
1984 to the minimum wage in 1975, weighted by
 
the ratio of total wages to total profits in
 
1984.
 

Factor I is applied to incomes of the first
 
quintile with a weight of 1.0 and to incomes
 
of the second quintile with a weight of .75.
 
This is because changes in the minimum wage
 
only affect lower income wage-earners.
 

Factor II. After tax remunerations in 1984,
 
as a percentage of total remunerations, over
 
this same percentage calculated for 1975
 
(this factor captures changes in the after
 
tax share of wage income over time).
 

Taxes on wage earnings (remunerations) are
 
estimated as the difference between public
 
sector consumption and net indirect taxes.
 

This factor is applied with a weight of 1.0
 
to incomes of the third quintiles. This is
 
because households in this quintile depend
 
almost exclusively on wage earnings. Their
 
incomes are high enough, however, so as not
 
to be exempt from income taxes. The factor
 
is applied to the second quintile with a
 
weight of only .25, as earnings within this
 
group are lower and exempt from income taxes
 
to a much greater degree.
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In the case of the fourth quintile, the
 
factor is applied with a weight of .66, as
 
.34 percent of their earnings, and 100
 
percent of the earnings of quintile five, are
 
affected by Factor III (explanation below).
 

Factor III. The 1984 share of profits left
 
after investment and payments to other income
 
groups for domestic services are deducted is
 
related to that share in 1975. This ratio is
 
a proxy for the change which has taken place
 
in the proportion of income from profits
 
which is available for consumption.
 

This factor is applied with a weight of 1.0
 
to incomes of quintile 5, due to the impor­
tance of returns from capital to the incomes
 
of this group. I4_ is applied with a weight
 
of .34 to the inco-nes of the fourth quintile.
 

Each of these factors, weighted according to their
 

incidence, is applied to the 1975 income shares of each
 

quintile. Each factor individually acts on all quintiles in
 

that, in increasing the share of one quintile, it must
 

necessarily decrease the share of all other quintiles. The
 

impact of all factors taken together on the original income
 

distribution is derived from the product of the individual
 

impacts of each factor, as is shown under the heading "Total
 

Factors" in Tables A-3 and A-4 below. "Total Factors,"
 

applied to the 1975 distribution, gives the estimated
 

distribution at end-1984.
 

The census figures published in 1975 did not distin­

guish between metropolitan and other urban distributions.
 

Income differentials for these two areas estimated by the
 

Banco Ecuatoriano de la Vivienda were therefore applied to
 

the updated total urban estimate in order to arrive at the
 

required disaggregation.
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The differentials used are indicated under the heading
 

"Survey Factcrs" in Table A-4.
 

The following section of this appendix presents the
 

numerical calculations required to implement the methodology
 

in full detail.
 

Calculations of Income Distribution Factors
 

Data for the following calculations are taken from
 

Table A-2.
 

Factor I
 

* Increase in minimum wages:
 
3.3 = 6,600/2,000
 

* Ratio of wages/profits:
 

0.414 = 186,430/450,125
 

* Factor for quintile 1: 1.367 = 3.3 x 0.414
 

* Factor for quintile 2: 1.275 = 1 + (.367 x .75)
 

Factor II
 

Direct taxes on wages, 1984: 19,061/(=84,100 
- 65,039) 

1975: 4,884/(=15,624 
- 10,740) 

After tax wages as a percent of total wages,
 

1984: .898 (=186,430 - 19,061) (186,430)
 
1975: .848 (=32,047 - 4,884) (32,047)
 

Change in after tax share of wages:
 

1.059 (=.898/.848)
 

* Factor for quintile 3: 1.059
 

Factor for quintile 2: 1.015 (=1 + (.059 x 
.25) 
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Factor for quintile 4: 1.039 (=3 + (.059 x 
.66) 

Factor III
 

Profits net of investment = total profits (-) 
payments to other income groups (-) invest­
ment.
 

Profits net of investment:
 

Rural sector 1975: .745 = 18,782 - 2,708 - 2,083
 
18,782
 

1984: .782 = 79,839 - 9,105 - 8,333
 
79,837
 

Change in share of net profits:
 

1.0492 = .782
 
.745
 

Urban sector
 

1975: .532 = 50,099 	- 8,273 - 15,170
 
50,099
 

1984: .499 = 253,965 - 69,146 - 58,180
 
253,965
 

Change in share of net profits: .937 = .499
 
.532
 

. Factor for rural quintile 5: 1.0492
 

Factor for rural quintile 4- 1.0165 (=1 + 
(0.49 x .34)
 

Factor for urban quintile 5: .937
 
1
 

Factor for urban quintile 4: .979 (=1
 
(0.63 x .34)
 

1. Table A-4 contains an error in the calculation of
 
this factor.
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Total Factors
 

A factor causing an increase in the income distribution
 

share of one quintile must result in a proportional re­

duction in the shares of all other quintiles. A formula for
 

calculating the impact on the shares of other quintiles is
 

given below:
 

AX 1 + B(X 2 + X3 + X4 + X5) = 1.00 

Therefore,
 
1.00 - AX
 1
 

1.00 - X1
 

where A is the increase in share of any given quintile and B
 

gives the resulting decrease in share1 of all other
 

quintiles.
 

For example, Factor I implies an increase in the share
 

of quintile of 36.68 percent, 1975-84. If so, then Factor I
 

results in a decrease in share of all other quintiles
 

equal to 1.1 percent (i.e. = 1.0 - 989):
 

1.00 - 1.3668 (0.28)
 
B = = .989
 

1.00 - .028
 

The combined effect of all factors taken together is
 

the product of the individual effects of each factor on each
 

quintile. As shown in Table A-3, for example, the combined
 

1. The X's indicate the quintile income shares in the
 
base year.
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effect of all factors on the income share of quintile 1 in
 

rural areas was estimated to have resulted in a net increase
 

of about 21"percent, raising the share of this quintile from
 

2.8 percent.of rural incomes in 1975 to about 3.4 percent in
 

1984.
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APPENDIX B. SUPPLEMENTARY TABLES
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ALTERNATIVE 2: BASE CASE SCENARIO 
DESIGN STANDARDS AND COSTS 

1984 1989 1994 1999 2004 

Average Inf l a tiorn 
Construction Cost 

Metropolitan 
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ALTERNATIVE 3:BASE CASE SCENARIO 
DESIGN STANDARDS AND COSTS 

1984 1969 1994 1999 2004 

Average Inflation Rate X 
Construction Cost Esc. % 

Metropolitan Area 

0.00 
0.00 

20. 00 
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ALTERNATIVE 3:BASE CASE SCENARIO
 
TARGET GROUP INVESTMENT AND SUBSIDY REQUIREMENTS
 

Country 

Iarqet Households (1000s)
 
Not Requiring Subsidy 
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lo'.,u.) 

"!r' t :r'ou Cost t"illions) 
S'.-itidy Fortion 

' ,IamIr by Y-ro 1t I 

Total 

1984 


0.00 
0.00 

0.00) 


O.
.4...4. 

0.00 
0. 


).J. l 

)0 


) 
. U.... 
1 * t.'u 

0,00 

U.0 


79.60
 
Z0..0
 

1(,9.2
 

4.3 
WW.14 
.2 wU...
 

.
 
!.,W 

;..W2
 

77
 
7, . 53
 
.-. ' .-. 

k'..... 4 .. , 

9.o2"
 
15 '2 ..,. S.,' ";5. 

.l!i .0i
 
?136 .44 

1 05Z.04 

4 ,
 
10.3,2,
 

4. 94
 

1143. 8
 

7019,7.,3
 
8163. 24 

1989 


59.54 

27.69 

87.23 


40 I 


730O2 .29 

1994 


,W8.45 

27.61 

96.u5 


4134.02 
20()022.53 

: 0.56 •.0352415655 


'• ('()..'.:.-.'. # .
 

14 .;"3 
5.449.U 
19. 71 


1349 .j9 


q'7C:' .'O yV 

wi.55 

3C2. 45 

U.00 

0.00
'u 

0., I, 


0 .' 

0'.00 


';,'.00 

,'' 

.00 


1527.0 

855.)81 


. .4. 

19. 41 
15.65 


":3..0,,
7 


11b86. 14 


20..0"i
0 .9 

4787.73 


15.:5 

. 

10' 9..
 

1162.4i 

5"795.00 


• 
....... 


,D75 / "' 

'I., . 

.3 .0. 

J. U2.:; . ::-'.. 

. .659.: 

.4 7, 29 

1". 30"7. 

24 .6 

.14. Ji 

9.28;.
Z. 


1311..6d 


4580[.17 

5891.85 

... 

1999 


72.0. 

26. L9 

98.25 


4209.5) 

'03"5.ZQ 

24544.:, 


16. 

.68 


2 3 0 


1182.2 

. 2..29 


.*. 


08;
D'' 

1.39! 


1741.Jl 
791,6.7 


?692.
79 


.
 
.. 

4.. 

../ 


43 


56 

12O6.25 

5729 .04 

7015.60' 


http:4580[.17
http:5"795.00
http:20()022.53


COMPONENTS'OF ARGET.,GROUP 'HOUSING 'LOST* 

~ ~~~.. 1"784 1989. 1994 1999 -)(:4*-.. 

(M 11i ns of Urrency Units) 

, C)AAf pgrading ;z: 2t ~ < 

n" i, LL 565 3 1665.63 1565. 63 5A' . 3 
'lonat r UCt Ioan component U*0 448.75 448. 75 448.75 443. 75 

-Cost of- New HOuISing Un it 'A 0-19.'41.94 22142.17 22530.4 2~61:'-6. 2 1 A~ 

La.nd .component ,,' id c~~ 2A,0120. 70 2213.T30 255.5 
4AC'n Fratru(Ct~ura component . 0 1o. 83 585.14 55:79.'24 6:799 19 

on.. st rU~Ct i on component .uu 43C814:336. 14777.86 17164.49> 

Farf.qet Groalu p Housing Cost .0 213556.33. 24156.55 A2454.C);281060 

Gat Upgrdin .0
Ex ( Aini nts6 

an 3~'6.8QA''.8CA 
h1)4AAAA, 'IA 

I n fr at rooctnur e aopobn 225887 33 25a
 

OtAAAHf.AA Ot~n C b 5-.7 5 9 3 8 2 5
A '-t Un 

Ct ' u, nitcolO'ot D.0I J. 04 3060 0645784 1 

u us , f7 .Ar tA/ A H' oAAA ost0 "( 9 19-:*1 :76.51 :r 

Zt hr-

A, A' A ~2 ~ ~ - AAAAA ~,A. .. .. 4- 25 - > -~ 

http:24156.55
http:213556.33
http:17164.49
http:14777.86
http:22142.17
http:0-19.'41.94


LTERNTV BS SCENAIO;CS 10 
~COMPONENTS~ OjF. INUEED)"fl'D~ 

t -d ofPg "q 

in Fra srL(tre'npoe t) 44. 3 4 .T 

of,, Uprhraci 

~I~astLItU r e componen 448 .244.::.E3 29:3 '44 C 
CansfltrUct ion comonent 63.24 5584907 7177,-5nO 67.79 

Fzkr et ofrewHOUSinq u: o 4 , 1 0CUniSt . 7 B.4 1137,~ 16 9692.67 3 94~'-'~ 

1 h:C)nUnit Q~f 1175 . 48 1751 48 1 75. 47J03 1175.48.15 

copnn 8nEc9omoonenti29 85'.2 f, 1 

r~rctura1*f componont nO 544 83' 45 876I. 02 10486.'7635. 7,C7. 
-.,ontruction comoonentc- C) 8829. 804 7 3. 79 46557.9 It'.75 9 

a t~t In riCa tc. c 737 73S 1"' "Y 7 1 .6i) 16 

1
i~ OopHLsn~Cs n1o7.4 .u 3 6 6~~ O~0 

http:75.48.15
http:44.::.E3
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ALTERNATIVE 1: BEST CASE SCENARIO
 
NATIONAL AND HOUSEHOLD INCOMES
 

1984 1989 1994 1999 2004
 

National Income (Constant Units)
 

GDP (IMillions o+ units) 701594.00 938890.801256447.001681410. C225]1,05. 00 
GDP Ann. Growth Rate % 0.00 6. 00 6.00 6.00o 6.00 

Anri cult ural GDP (Mii 1l.) 151544. 30 20.556.00 28982.90 386724.20 517524.10 
Non Aqri. GOP (Mi 11 .) 550049. 70 732334. 80 967464.4)1294685. 0003t 7.258 1.00 

Metropolitan Area
 

Mean Annual Disposable Income 
All Households (10-O0s) 50C0.59 561.88 642.38 749.08 875. 18 

Annul. Growth Rate ot 
'lean Household Inomce % 0.00 2.34 2.71 3.12 3.16 

Q.un.nti. .e M a,- Incomes (1000s) 
1 122.65 137.6 1.57.38 183.52 214.42 
2 2,7..32 300.61 33.67 40). 76 468.-2 
3 .'5. .36 342.75 91. 85 456. 94 537.. 0, 
4 59.7. 6 '3.02 ,8. 0I. 883.91 1 .72 " 
5 1216.44 1365.37. 15'60.99 1820 •.26 2126.7C.) 

Ohher Urban Areas 

Mean Annual Di.sposabl e Income 
".I Househods (1OOus 370.81 4122.Oi 4W23. . .3 567.55 667.32 

Hno.:,s.l- o d in me 	 2 .W 2.2. 2.2 5.IOL .'=, '). 00 	 026 

Qu. ...e Mean Incomes WW))s) 
1 94.56 . W... :.3 I2. 25 144 .1''1: 17u., 

,=..... .0 1.2:. 89 ".. 5 41.:.4 18 510 . 

4 .. :/ 50 441. , 5., 593.09 vb97.34
5 W_ 1 . 41 V0" . 87 115.; =2 113.?5% 13 8 

.r I.Areas 

n.o.n 	Anu l. Diposabl e Income 
All Househol ds 1)')()0s) 210.92 35Y:- 450.2 627)).1 .1 1 '5 62 

Annu.a. Growtn Rate of 
i0'a.n H!oLsehold Income X 00 5.13 5.68 4.74t. 4. 4 

i ntile Mean (ncomes (1 001)s) 
1 35.8b 46.05 60. 1 76.54 96.4ri 
2 31.21 104. 3) 137.49 173.34 218,5, 
3 122.34 157. 13 207. 12 26.1.t4 329. 22 
4 171. ) .. 7 . 291.04 366.95 462.6. 
5 64,2 9326.,27 198P.18 1377,25, L7312.27 

http:L7312.27
http:15'60.99
http:517524.10
http:386724.20
http:28982.90
http:20.556.00
http:701594.00


ALTERNATIVE 1: BEST CASE SCENARIO
 
AFFORDABLE COSTS BY INCOME CLASS AND REGION 131.
 

1984 1989 1994 1999 2004 

rhousands of Currency Units) 

Metrupolitan Area 

Ai~rdabl-. Costs by Quintile 

1 193.94 217.68 248.87 290.21 339.06 
2 508.20 570.42 652. 15 760.47 888.49 
- 579.45 650.39 743.57 867.07 1013.04 
4 1120.69 1258.13 1438.38 1677.29 1959.66 
5 1923.57 2159.08 2468.41 2878.40 _362.97 

Other" Urban Areas 

Af+ordable Costs by Quintile 

1 149.52 170.19 194.89 228.86 269.08 
2 418.67 476.54 545.70 640.80 753.44 
- 538.29 612.70 701.62 823.88 9 68.Yu* 
4 735.31 836.96 956.42 1125.44 133.W 
5 1377.97 1568.46 1796.08 2109.07 2479.80 

Rural! Areas 

oFf-rdable Costs by Quintile 

1 52.93 67.98 89.61 112.98 142. 3 
2 143.83 184.74 243.52 307.03 0387.07 
3 216.68 278.30 366.86 462.54 583.12 
4 304.48 391.07 515.50 649.95 819.8 
5 949.54 1219.58 1607.64 2026.94 2555.32 



ALvT-r'Nri".1E 1: WORST CASE SCENARIO 132. 
NiT].C;NAL AN1D HOUSEHOLD INCONES 

1984 1989 1Y94 1999 2004 

National Income (Constant Units) 

G)JP- (Mi'lonS Lf/nits)' 7()1594.00 833.273. 50101.-8C04. 001263385. 001574407.() 
C.Df nn . rowth Rate % U. 00 3.50 4. 00 4. 50 4,50 

rI._-ItUral GDP 0-Mi1-1.) 151544. 7-C 18 732i. . 2 3317 5.0C0)C 290:578.5Q: 36211.50 

Non ( . 70 649953..-C 780629. 40 972086. 1012 1229., 0C! 550049. 

'ietro l ~.tan Area 

i' n Annual. Disposable Income 
A i i loLseholds (1000s) 5'0.5q 498.67 518 .3 562.85 612.37 

Annueri. Growth Rate oF 
Hear 1Husehold Inomce % 0.00 -0.08 0.78 1.66 1.70 

Ouitile Mean Incomes ('.1C0s) 
1 122.65 122. 18 126.99 137.9(:) 150Q. 0:3 
2 267.82 266.79 277.31 301. 12 327.62 

3'7.05.36 .04.19 316. 16 343.34 373.55 
4 590.70 588.44 611. 63 664.16 722.6) 
5 1216.44 1211.78 1259.53 1367.71 1488. ()6 

Other Urban Areas
 

Hean AnnUal Disposable Income 
AlI HoUseholds (l000s) 370.81 374.59 389.99 426.45 466.92 
Annual Growth Rate of 
Ilean Household Income 0.00 0. 20 0.81 1.80 1.83
 

Quintile Mean Incomes (1000-s)
 
1 94.56 95.52 99.45 108.74 119. )7 
2 22C:.63 222.B8 232.04 253.74 277.82 
3 283.67 286.56 298.34 326. 23 357.20 
4 387.50 391.45 407.54 445.64 487.93 
5 871.41 880.29 916.47 1)02. 16 1097.27 

Rural Areas
 

Mean Annual Disposable Income
 
All Households (1000s) 210. 92 240.43 288. 14 33.8.31 3.97. 16 

Annual Growth Rate of 
Mean Household Income % 2.C) 3. 69 3.262.65 3.26 

Qintile Mean Incomes (l000s) 
1 35.86 4:. 87 48.98 57.51 67.52 
2 81.21 92.57 110.94 130.25 152.91 
3 122.34 139.45 167.12 196.22 230.36 
4 171.90 195.95 234.84 275.72 323.69 
5 643.32 733.32 878.84 1031.64 1211.35 

http:290:578.5Q
http:7()1594.00
http:ALvT-r'Nri".1E


133. 

ALTERNATIVE 1: BASE CASE WITH 30-35% OF INCOME FOR HOUSING 
AFFORDABLE CAPITAL COSTS 

Metropolitan Area 

Interest Rate K%) 
Graduation Rate (K) 
Loan Term (Years) 
Graduation Term (Yeaes) 
Downoavment Required (%) 

21.00 
4.00 

20.00 
20.00' 

10.00 

1984 1989 1994 1999 2004 

Thousands of Currency Units 

Qu iti le I 

Me'n Annrual Income 
% ,ail.abie for Housing 
% Needed for Recurr, Emp. 
l",-nthyivnome for Motgt. 

" f:rcdab . wl Li ng Cost 

122..5 

3.•00 
15.00 
2.,51 

197.34 

i..1 5 

2.66 
201 .38 

133.24 

2.83 
21 4 40. 

148.18 

3.15 
238.44 

165.12 

3.51 
26 .. 

n hnua. Income 
% Avai.1 able For lHOLsi ngi 
% 'eeded For Recurr. Exp. 
i<:nrly Incnome for Mortg. 

Afordable Dwelling Cost 

267.82 
35. 00 
15.00 
6..a4 

502.76 

273.. 30 

6.78 
513. 4 

2C*. 96 

7.21 
546 .21 

323.58 

8.02 
607.45 

360.56 

8,91, 
. 6 

WU'!LLn L ]. I e. 1 

Won- rnnual ircome 
.v .iab IF or Housi ng
% Needed for Recurr. E;p. 

MonthJ.y Income for Mortg. 
A.ftrd.lt Dwelling Cost 

3.05.36 

:5. 00 
. .1500 

7.57 
573.24 

31 1.61 

7.73 
584.9 

331. 5 

8.22 
622.73 

368.95 

9.15 
692.6p 

l_. I. 

10.11? 
771.74 

u int i le 4 

ean Annual income 

A.able. for Housing 
'% eeded tor Rec,_rr. Ex.. 
ionthiv income for Mortq. 
'F':or dable [Dwelling Cost 

5CPO.70 

35.00 
15.00 
14..64 

.1108.8 

602.79 

14.94 
11.31.58 

641.75 

15.91 
1204.72 

713.70 

17.69 
1339.79 

795.25 

19.72 
1,492.88 

Q..i nt i le 5 

Mean rual Income 
. A i . ab .. For Housing 

% Needed for Recurr. Exp. 
Monthly Income -For Mortg. 
AFfordable Owelling Cost 

1206. 4.3 
.30.00 
15.00 
25.64 

1941.22 

1231. 11 

26.16 
1980.94 

1310.69 

27.85 
2108.99 

1457.64 

30.97 
23.45.44 

1524.20 

34.51 
2613.45 



134.
 

ALTERNATIVE 1: BASE CASE WITH 30-35% OF INCOME FOR HOUSING
 
AFFORDABLE CAPITAL COSTS 

Other Urbsn Areas 

interest Rate (K) 
Graduation Rate (K) 
L:an Term ('rears) 
Graduation rerm (Years) 

Oownpayment Required (Z) 

21.00 
4.00 

20.00'. 
20.00 

10.00 

1984 1989 1994 1999 2004 

Th(ousands of Currency Units 

I,,uinti le i 

Miean Annual income 

% Avai.lable for Housing 

% Needed for Recurr. E'xp. 
Monthly income for '!orf-. 
A-fardable Owellino CosL 

94.56 

30.00 

15.0. 
2.'1 

152.15 

97.85 

2.08 
157.45 

104.34 

2.22 
1,67.90 

116.86 

2.48 
188.03 

131.04 

2.78 
210.35 

Mean ,nnu.al Income 
A Av ai.Le for IHousi,0' 
% Needed tor Recurr. Evp. 
',"'th i. oJ.rome for lort.q. 

-r- e.,e ii nq 'o,:st.. 

20.63 
. ) 
15.0(oo 
5.47 

.18 

22B.32 

5.o6 

42B.61 

243.47 

6. 04 
457. 0'5 

272.6.6 

6.76 

511.86 

35.75 

7.58 

57$."'9;' 

Qu.,inr "tle -,: 

"a onaJ. Income 20.3.67 29.r55 3.O b57 393.1 

X -va...,. able For Housing 

% rNeeded or Recurr. Exp. 
N'nkti:yh1' ,.ncome for Mortq. 

Affor'dable Dwelling Cost 

35.00 

15.00 
/. 

532.52 
7,l.28 

551.07 
7.76 

5..4 

8.69 

6.... 

9.05 

737.9. 

Qi.ntile 4 

Miean Annual Income 
%,;Avai [,able For Housin, 

' Needed for Recurr. Exp. 
Monthly Income for Mortg. 
A'tFordable Dwelling Cost 

387.50 
35.00 
15.00 
9.61 

727.43 

401.00 

9.94 
752. 77 

427.61 

10.60) 
302.73 

479.88 

11.87 
988.98 

5.7.00 

13.3 
1008.07 

u l.rt i e 5 

Mean Annual income 
,. Available_ for Housing. 
% Needed for Recurr. Exp. 
Monthly Income for Mortq. 
Offordable Dwelling Cost 

871.41 
.. 00 
15.00 
18.52 

1402. 15 

?901.76 

19.16 
t451.00 

9,1.61 

20.43 
1547.29 

1076.91 

22.88 
1732.82 

1207.60 

25.66 
1943.10 
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AITERNATIVE 1: BASE CASE WITH 30-35% OF INCOME FOR HOUSING
 
AFFORDABLE CAPITAL COSTS 

Rural Areas 

Interest Rate (.) 
Graduation Rate (K) 
Loan Term (Years) 
Graduation Term (Years) 
Downpayment Required (%) 

21.0) 
4.']0 

15.C)" 
15.00 
10.00 

i984 1989 1994 1999 2004 

Thousands of Currency Units 

Quintile I 

Hean Annual I come 
. vail.fob'2 ?,Dr -osirn,-
!'eeded for Fecu,_rr. Eno. 

Mor thl v Income for lortq. 
Af ordabl, O ,el.inq Cost 

.5.236 

. 0,t 

15.u, 
.76 

04.97 

41.87 

0.89 
64. 19 

51.40 

1. 
72.30 

61.80 

,31. 
94. 75 

74.31 

1.58 
i11Z;.92 

(.,..R iLntI . ." 

Me.n nu. .I.me 
V Avail .b e '.:2r Ioui,: . 
-" Needed for Re,:,urr. EX0. 

lanthiv Trce for Mortl 
1-, pri'anoI Dwelling C.o-st_ 

81..21 

75.. 00C. 
1..=.01, 

2.01. 
45.24 

9.I. 

2.35 
169.6o 

06.40 

2.89 
'2'.'. 19 

139.9 6 

_.47 
250.34 

168.20 

4.47 
''...99 

w ntile ] 

M-ean Annual incorme 

. A'.'eai iable for Housing 
X Needed tor Recurr. E.p. 
Mortr- Inome for Mortg. 
Afiardab0 e Owelling C'nst 

122 .4 

. 0. 
!6.,0 

.03 

2!.-31 

L42.85 

3.54 

255.5C 

i15. *5 

4. 5 
3.6.> .4 

210.86 

5.23 
377.L3 

253.52 

6.-­

53'.:,.4 

'9' .intile ,4 

Mean ,nnuali]ncome 
% Avail. l t.a.[ef r H, .u.--,na 

% Needed for Recurr. L::. 
Monthly Ircome for i'lor., 
.,-,or-dab Ia. 0we_ .inq 'ost 

171 . :U 
".5,00 

-..':, 
4.26 

:3C, 7 q.,5 

2-.":). 7.3 

4.98 

159 . .03. 

246.40 

b. 11 

440. 71 

296.29 

7., 
52-.94 

3Sb.24 

. 

637.16 

NI-Ian Arnnu.l Income 

X Ava, t bi f for I-ousinq 
% Needed +or Rec,..rr. Ego. 
Monthly Income for 'lort-. 
AFfordable Dwellinq Cost 

,,4.1;,'2 

.l.,,j, 

15.00 
1.3.67 

'36. 25 

751.20 

15.96 
tL15.1.65 

922. 1Z 

19.60 
1413.68 

1108.81 

2.56 
1699.89 

1.:.. 15 

28.3., 
2043.81 
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ALTERNATIVE 1: BEST CASE WITH 30-35% OF INCOME FOR HOUSING
 
AFFORDABLE CAPITAL COSTS
 

Metropolitan Area
 

interest Rate (.) 18.0)

Gradur, r Rate " 4.00
 

Loan Ter'm (Years) 20. 00
 
Graduation Term (Year.s) 20.00
 

ownpayment Required (%) 10. 00
 

1984 1989 1994 1999 2004 

Thousands of Currency Units 

Q.intile 1 

ea1n Annual Income 122.65 137.66 157.38 183.52 214.42
%/ Avai IableFoHusn... ~ . i.~ or Housin 0. 003~~ 

% Needed for Recurr. E. 15.0 
lonthl'y Encome for Mortq. 2.61 2.93 3.34 3.90 4.56 
Aord.ab ;,welling Cost 232.73 261.22 298.65 348.25 406.88 

ou,, . t i 1e -

Mean Anal income 267.82 .00. 1 343.67 400.76 468.22 
Av..al 1 . for Housi ng 35.00 

% Needed for Recurr. E..p. 15.00 
rnri, income -or Mort . 6.64 7.45 8.52 0,94 11.61 

.,rd-hl- Dweli.. ng Cost .. 66 5. 49 8J4 01592.9 760,. 8R7 3 .57 

Mean....... inom 
 Z0 .3 342./5 9 . 85 4.56.1'4 5.33.86 
A: A,'aill e w,r Housinq :5.00
 
% Needed for Recurr. E' p. 15.0)
 
M,,ci hi v ncome for Mortg. 7.5y 8.5u 9.71 11.3: 13.2+
 
,:ornble ODwelling Cost 676,02 758.79 8 .67.501011. 
 .LL81.80 

Mean ou.... income 590.70 663.02 758.01 883.91 1032.72 
". Aa i.bl for HousinQ (35.00 
% Needed for Recurr. Exp. 15.00 
Mnth.,/ Income for i'iortg. 14.64 16.44 187' 21.91 25.60 
AFFordabl. Dwelling Cost 1307.71 1467.82 1678.11 1956.84 2286.27 

Qu~intile -5 

Mean Annual Income 1216.44 1365.Z.7 1560.99 1820.26 2126.70: 
% Available for Housing 30.00 
% Needed for Recurr. E:p. 15.00 
Monthly Income for Mortg. 25.85 29.01 33..17 38.68 45.19 
Affordab.e Dwelling Cost 2308.28 2590.89 2962.10 3454.08 4035.57 
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ALTERNATIVE 1: BEST CASE WITH 30-35% OF INCOME FOR HOUSING
 
AFFORDABLE CAPITAL COSTS 

Other Urbar Areas 

interest Rate 4%) 
Graduation Rate (%) 
L.oan Term (Years) 
Graduation rerm (Years) 
Downayment Required K.) 

18.00 
4.00 

20.00 
20.00 
10.00 

1984 1989 1994 1999 2004 

Thousands of Currency Units 

Q.i ntile I 

'ea.n Annual Income 

% Available for Housing 
% Needed for Recurr. Exp. 
Mnthlv r z-o,r,e for 'ortq. 
Af±,ordab... ...rOt.:;l lina Cost 

94.56 

30.q0 
15.0. 
2.01 

179. '43 

107.63 

2.29 
204.23 

123.25 

2.62 
233.87 

144.73 

3.08 
274.63 

170.17 

3.62 
322.90 

'an Annual ncome 

% ,mail. ..ble for Housing 
% Needed for Rec.rr. Exp. 
Mont:::hly Income for lortq. 
... rd.b.Le Dwelling Cost 

220. 63 

35.00 
15. 00 
5.47 

486.45 

251. 13 

6.23 
555.97 

287.58 

7.13 
636.65 

337.69 

8.37 
747.60 

397.05 

9.S4 
879.01. 

C.,. n t i e . 

Mean Annl. icome 
% Available f or Housing 

% Needed o:r Recurr. Exp. 
aonthiv Income for Mortg. 
Afordable Dwelling Cost 

283.67 
35. 00 
15.00 
7.03 

,'.263.00 

322.89 

8.00 
714.82 

3e9.75 

9.17 
818.56 

434.18 

10.76 
961.20 

510.5, 

12... 
L 130. 16 

Quintile 4 

Mean Annual income 
% Avai Lable for Housing 
% reeded for Recurr. Exp. 
Monthly Income -For iortg. 
Affordable Dwe.ling Cost 

387.50 
35.00 
i5.00 
9.01 

:357.86 

441.07 

10.93 
976.45 

505.08 

12.52 
1118.16 

593.09 

14.70 
013.01 

697,0' 

17.29 
1543.81 

Quintile 5 

Mean Annual Income 
%. Available for Housing 
% Needed for Recurr. Exp. 
Monthly Income for Mortg. 
Affordable Dwellinq Cost 

8;71.41 
.30. 00 
15.00 
18.52 

1653.56 

991.87 

21.08 
1882.15 

1135.82 

24.14 
2155.30 

1333.75 

28.34 
2530.38 

1568.19 

3.32 
2975.7,5 
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ALTERNATIVE 1: BEST CASE WITH 30-35% OF INCOME FOR HOUSING
 
AFFORDABLE CAPITAL COSTS 

Rural Areas 

Interest Rate (K) 
Graduation Rate (C.) 
Loan Term (Years) 
Graduation Term (Yeats) 
Downmayment Required (%) 

18.00 
4.00 
15.00 
15.00 
10.00 

1984 1989 1994 1999 2004 

Thousands of Currency Units 

Quintile 1 

Mean Annual Income 
% Ava ilable For Housing 
% Nleeded for Recurr. Exp. 
Monthlv income for Mortq. 
Affordable Dwelling Cost 

05.86 
30.0' 
15.00 
0.76 

63.51 

46.05 

0.98 
01.57 

60.71 

1.29 
107.53 

76.54, 

1..63 
135.57 

96.49 

2.05 
170.'I 

Quinti le 2 

Mean Annual Income 
Available for Housing 

% Needed tor Recurr. Ex.p. 
Honthlv income for Mort. 
,fFordatle Dwelling Cost 

81.21 
35.00 
15.00 
2.01 

167.80 

104.30 

2.59 
215.53 

137.49 

3.41 
284.10 

173.34 

4.30 
358.20 

218.5,:: 

5.42 
431.103 

!.nti].e 

M.ln Annual Income 

miA'.able for Housing 
Needed for Recurr. Exp. 

Monthlv income for Mortg. 
A _brd.bi.Dwelling Cost 

122.34 
35. O0 
1.5.00 
3.03 

252.80 

157. 13 

3.90 
324..9 

20:'7. 12 

1. L 
428.00 

261. 14 

6.47 
539. 

329.2 

,3.1,5 
6.. 

Quintile 4 

He-ar, 4onual Income 
%' Available for Htousinn .5.-
%/Needed for Recurr. Exp. 
Monthly ]:ncome -for Mortg. 
AfFord -b= nwelling Cost 

1/1.90 
0 

15.00") 
4.26 

355.22 

220.79 

5.47 
456.24 

29t.04 

7.22 
601.42 

366.95 

9.10 
758.27 

462. 61 

11.47 
955.94 

Quintile 5 

Mean A4nnta Income 
% Avai lable for Housing 
% Needed for Recurr. Exp. 
Monthly Income for Mortg. 
Affordable Dwelling Cost 

643. l2 
30.00 
15.0) 
13.67 

1139.45 

826.27 

17.56 
1463.50 

1089.18 

23.15 
1929.17 

1373.25 

29.18 
2432.32 

1731.2:-r 

36.79 
3066.38 
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ALTERNATIVE 3:BASE CASE WITH 10% HIGHER POPULATION GROWTH RATE
 
POPULATION AND HOUSEHOLD FORMATION 

1984 1989 1994 1999 2004 

Metropolitan Area 

Population (1000s) 2236.80 2666.30 3131.20 3599.50 4129. i0 
Annual Growth Rate % 0.00 3.58 3.27 2.83 2.78 
Average Household Size 4.75 4.70 4.65 4.60 4.55 
Total Households (1000s) 470.91 567.30 673.38 782.50 907.49 
New Households per Year 0.00 19.28 21.22 21.82 25.0(-, 

Other Urban Areas 

Population (1')00s) 3028.30 3556.40 4112.40 4692.20 5345. 10 
Annual Growth Rate % 0.00 3.27 2.95 2.67 2. 64 
Average Household Size 4.80 4.75 4.70 4.65 4.60 
Total Households (1000s) 630.90 748.72 874.98 1009.08 1161.98 
New Households per Year 0.00 23.56 25.25 26.82 30.58 

R:b -r .i A -:.a~s 

Lom_!atio,Fi iA s) 3195.40 :3:74.60 3564.40 /;764.80 1976.40 
nnual Gr',th Rate 0 ,00 1. 10 I. 11. I1 . 10 
.er.e Househoid Qize 5.20 5.15 5. 10 5.05 5.00' 
!,ati Housiholds (1000s) 614.50 655. 2,6 098. 90 745.50 795.28 
New Households per Year U.0O 8. 15 8.73 9.32 9.96 

Population (1i.0u--_ 
,nn-,al. w-ro.wth Rate 

8460.50 
0.00 

9597.30 
2.55 

10808.00 
2.40. 

.2056.50 
2.21 

13450:.6t­
2.,2 L 

A'er' e Hou.senold hize 4.93 4.87 4.31. 4. 75 4. 7( 
Total Households (1000s) 1716.30 1971.28 2247, 26 2537.08 2964.75 
NIew Households per Year 0.00 50.99 55.2o 57.96 65.57' 
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H LrEN SlW AN EPLAEMENT,~EFtCE E~TE K R.B~ 

1984-~ 1989 1994 * 1999'20 

''1 ina Uni t~ by ConstrUCtion Standard -' 

("cc~sptabI6 Construction 3. D)3 
r) nnuaI P1'ann edRepl. ) f.u7. 

NIv~n-Upgr adable Construct. 26. 70 
n n,(CffLkI Planned dReol. 
-a"Uprdable ConstrUction 65. 
(F"'nned Ann.,Up-grad ing)" C0C( 

IoA t wlinUn'i ts :456.90 
T'~rot1 Oyercrwded1 Unit's "14.1
) Fni~e'd~nnua.. Construct.ion. to 

499. 82' 
30l 

13. 4 0010 

2.)C~l66 
32. 5o 

6. 50 
545. 72 

. 8111 

6 -364 
10o 

2.66C)0()0 
Qt-) 

6.5(0-3 
6 4 

73..f 06 E891 
12. 67 '1-"­

'-0 (0if 

tu) , ( 0ti'­

000 

70L6 390~ 
to &9'4" 

SR1Tv OJyer'crow~dinq
AKM'%i H'uehld/Ya-Q~3(3 
i~~:~~stro~27 /r(3 0 

"~tI~Con t;-ucti.on/:(eAi 
~ 

2:7 
17.53 

73 
7.~Q)4. 27-r 

0.7170..*..(3C 
17. / 

0.l 26~ 
366 

2:7 
19. 06 
7]. 1 . 96 

1 .9 

2:1, 
21.54 
36.37 

"Other Urban" Areas , 

qc Units by ConStlruCti on Standard ' -

~c-p~~ Constructioh' 
(An- P1 anned. Repi .) 

~"'n--Uprad'bie -Costr(Ct., 
(Anul Planned 

% onr d5I0 11 Co S( r(U t 
(P4~jann-d rAnn LJgr,-i:3inq), 
'1 'h,&1-~1 Ilin 4UhY 

lot~ial Overcrowded Uni tG 
..1anned AnnUaiK-ConstrUCtion 

veve~yFs'vrcrowd1 ng 
N45 'J HOs4-ho I d s/Ye, 

'k CoM4trUIt'irn wNe'-Unitt/Yr 
4i4 s r .n(c-i6h'/.ye -­ r, 

' 45,2. 20 

0009. 

40 
'-l. C30 

1t125.2,).62.Y6 
t) 

60-~7. 8C 
23. C( ' 

co-'4"t 
0030 

0(: 

00 

6 8. J9 

04 
1 '0' 

4 
6., 

2.0152.. 
/16. :9 
21.57 

2o1.41 
733 8.. 

8:1 ' 

1" 7 
C 0 

.,(430 

12.52(30 
0 1,299 

"10 3 

-22.'68 

0,.( 7 1? 
51-3 

951.69 1087. 27' 

16. 19 ,03. 
0..)3 33 

0
0 '44 'on 

'' J 

1(:,'187' 27 
L0. 15,2"'" ' 17.,(:)(, 

3!1 '0 
,/,-',7 

4(.).,71 46-15 
Q '7,1~-1 446'~'t.05 

~Y 

-5 kk' 

~ S '-'5-' 
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ALTERNATIVE 3: BASE CASE WITH ACCELERATED URBAN UPGRADING AND REPLACEMENT
 
HOUSING STOCK AND REPLACEMENT (CONTINUED) 

Rural Areas 

Dwelling Units by Construction Standard 

-cceptable Construction 194.70 354.9 516.07 680.44 047.50 
(Annual Flanned Repl.) 0.00 5.84 10.6: 15.48 20.41 

ion -UpQrI dab Ie Construct. 0. 0 31.38 20. '?5 10. 5:3 0. 10 
i Annual Planned Repl . ) O.00 2.09 2.09 2.09 2. 9 

Upgradable Construction 425.0? 319.4. 212.95 106.47 -0,00 
Fanned Ann. Upgradin) 0.00 21.30 21.30 01'.30 1.30 

iotal Dwell ing Units 662.4' 704.99 749.97 797.44 847,.:) 
Total Overcrowded Units U. OC, 0.00 0.00 0. ',0 . 
FPlanned Annual Construction to 

Relieve Overcrowding 0.00 1.00 1.00 1.00 t .)1 
New Househol ds/Year 0.00 7.52 8.00 8.50 ?,04 
C.n-mtruction New Units/Yr 0.00 16.44 21.71 27.06 32.5.1 
Fatal. Construction/Year 0.00 37.74 43.00 48.36 53.83 

.7A-L. -UUN RY 

.a Cosz.truction/Year . ,, Yi/.97 .0. 76 99.73 116.05 
roa ... nst ction/Year 0.0 L.8. 1. .i7 121.02 L.6. L4 
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ALTERNATIVE 3: BASE CASE WITH NO GRADUATION OF MORTGAGE FAYMENTS
 
AFFORDABLE COSTS BY INCOME CLASS AND REGION
 

1984 1989 1994 1999 2004 

(Thou.ands of Currency Units) 

,'etrooolitan Area 

Atiordab.le Costs by Quintile 

1 1Z5.75 138.53 147.48 164.)2 182.76 
2 .355.72 Z63.00 386.46 429. 79 479. 1?0 
3 405.59 413.89 440.64 490.04 546.04 
4 784.58 80.6.4 852. 9 947.95 105.6. 27 
5 133.5.7:'4 136-2.6o. 1450.7?5 1613.40C 10...6 

Hl-hh.er Urban Ar-eas 

, , ordb aJtLs bv i.e r i 

. 
" 

104.6-,6 
29. 0 5 

1: . : 
Z.Z'6.-'. .. 

!15.49 
2'-." 38 

129,34
36.:'16 

145.04 
406 . l. 

3 :3'"'.,. 0 .' 0 4 . 465.6Z, 522.14 
'4 
5 

514.,9 
06 4.b 

5.2.6.1 
QV'"8. 12 

567.9v 
10,54.I 

6 ,.. 
119I~i.9?8 

71:.2'.. 
13:36 .6,4 

--.. rdv.ble Costs by QuIintile 

1. .... 54 41.00 . 2 .9. 
2. 10. 7 1. 7 0 L-Ao. 0 18u. 53 2 171'0f 

7,. 79 184 _.6. 2 0.96&,26.9' 
4 5 221.721"I'.:1.91.4 25'.:-Q.5 1,,2 v ;Ld:, Z82.[5.'1:1./8 45. 471432.. 
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ALTERNATIYE : BASE CASE WITH LOCAL MATERIALS COST 20% HIGHER
 
DESIGN STANDARDS AND COSTS 

1984 1989 1994 1999 200'4 

Averaqe InFlation Rate % 
Construction Cost Esc. % 

Metropolitan Area 

0-.00 
0.0)0 

20.00 
20.00 

18. 00 
18.00 

15..]00 
15.00 

15. 00 
15.00 

rtce Minimum Standard Formal 
.ector H'using (Level 1) 763. 10 

Lesign Cost New Housing Unit 
tL_.vel 2i -.r96.40 

s.tnCost Upgrade Existing Unit 
(Level 1) 94.40 
Voue of an Upgradable Unit 
(Add. :o ,_'.qr.a.de cost) 30. 00 

CUtI.-r Ur!ban Areas 

763. 10 

396.40 

94.40 

3 . 00 

7635. 1) 

396.40 

94.40 

.00 

763.10 

396.40 

94.40 

30.00-) 

763. 10 

196.40 

'94.4(') 

.0 

Price Miinimu:m Standard Formal 
...t.r Housing L.. 3) .....0 

O--. or K,-l-.:Co tNe, Housing Un it 
Level ) 84.boC) 

r,,,Un Cot Upgrade Ex isting Unit 
Level 1) 85.00 

... . of an Uparadabie Unit 
'Add. to Lp,_rade cost) . Uo 

729.0r 

384.60 

85. 0 

.30.00 

729.30 

:84.60 

C):5.00 

300 

729. :0 729.30 

384.60 384.60 

85.(:d5.1­

0.0 30•00 

-rice MinimuT .tandard Formal 
....... .Y..n, Level 1 627 .10 

D,.-tn Cost New Hcusing Unit 
S:...-.' 9;V.7. 

,,s=:s~ ,Cst1 ilpa a-n e '-"i.sting U.nit 

-LIeel-. 5b.2 

627.10 

309. 70 

t5.20 

627. 10 

YO 

55. 20 

627. 10 

309.09 70 

55 

627., 10 

:09.7(.) 

. 20 

to u:qra:de cost) 20. 20.0 0 2'). 00 20.K 2u. C0 
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ALTERNATIVE 3: BASE CASE WITH LOCAL MATERIALS COST 2)% LOWER
 
DESIGN STANDARDS AND COSTS 

1984 1989 1994 1999 2004 

Averaqe Inflation Rate % 
Construction Cost Esc. % 

Metrooolitan Area 

0.00 
0.00 

20.00 
20.00 

18.00 
16.00 

15.00 
15.00 

15.00 
15,00 

Price Minimum Standard Formal 
Nector Housing (Level ) 763. 10 

Design Cost New Housing Unit 
(Level 2) 356.10 

Design Cost Upgrade Existing Unit 
!Level 1) 94.40 
Yalue of an Upgradable Unit 
(Add. to upgrade cost) 30.00 

Other Urban Areas 

763. 10 

356.10 

94.40 

30.00 

763.10 

356.10 

94.40') 

30.00 

763.10 

356.10 

94.40 

30.00 

763.10 

.156.10 

94.4) 

_ .,.00 

Price Minimum Standard Formal 
Sector Housir ''Level 3) 729.30 

Design Cost New Housing Unit 
(Level 2.1 344. "40 

Design Cost Upgrade Exi-sting Unit 

e.el :) 85. ) 
Q ,, at.an Uoqradable Unit 
'A dd. to. ru ad cost ) 30. uU 

729.30 

Z44.40 

85. 

3;0. c0 

729.30 

344.40 

05.')0.) 

::.0:00 

729.30 

344.40 

85. 

30'a (:)")0. 

729.3) 

'44, 10 

U50 .. u 

00 

Frice Mininmum ta.ndard Formal 
Sectorhouing &vl 3) 627.10C 

,.cin,,-t Now Hous ina Un i t 
2.,el2.229. 10 

.-.,qn Gait: ,,rade Ex i sting Uni t 
tceel 1, 55.20 

'i,,e an an Uprad..ble Unit 
A d. toupgr-ade cost) 20.00) 

627.10C 

229.10 

55.20 

20. -)Q 

627. 10 

229.10 

55.20 

.-.0) 

627.10 

229. iC 

55. "2u 

20. (.) 

627.0 

229. 1v 

's ;' 

20. 
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ALTERNATIVE 3: BASE CASE WITH 6% ANNUAL GRADUATION OF MORTGAGE PAYMENTS
 
AFFORDABLE CAPITAL COSTS 

Metropolitan Area 

interest Rate (%) 

Graduation Rate (K) 

Loan Term (Years) 
Graduation Term %.fears) 
Downpayment Required (7.) 

21.(00 

6.00 
20.00 

20.00 
0.00 

1984 1989 1994 1999 2004 

Thousands of Currency Units 

-.ui ntile I 

VMen A.nnual income 
A. Av.i l..abl e for Housing 
% Needed for Recurr. Exp. 
onth vi ncome tor Mortq. 
Affordable Dweliing Cost 

122.65 
25.00 

15.00 
2.17 

1:3. 12 

125.15 

2.22 
186.86 

133.24 

2.36 
198.94 

148.18 

2.62 
221.25 

165.12 

2.92 
246.53 

Fti le -

iean Annual income 
% Ava o.ae for Housing 
% Needed for ecurr. Ex.'p. 
Month.y in:ome for Mortg, 
AfrordabLe Dwelling.Cost 

267. 82 
3 00 

15.00 
5..9 

479.84 

273.0 

b'81 
439.66 

290. 96 

6.,18 
521.321 

323.58 

6.88 
579.75 

360.5,5 

7.66 
646,00 

:ui n L i a- .5' 

Mern .nn,,.Li.ncome 

A i4i a*l. riaor Ho..-.i.na 
% 'eeded ror -.r -. L;'p. 
i:knrtnl y income Pcr itortg. 
Ar-'-dab Dwe11ing Cost 

. .6 

30.0.) 
1-.01 
6.49 

547. 1 

:Z11. 

6.62 
5583.0 

. . 

1.05 
594..9 

3. .95 

7.84 
561.0: 

411 .1f)" 

8.74 
76.56 

hu.n ,:nF.ua. Income 
% Ava-.abe. or Fiousi 
V Needed for hecurr. E.p. 
H.nthlv Income -for iIort,. 
Af Fordable Owelling Cost 

590.?0 

3. .) 
15.00 
12.55 

1c.58.33 

602.79 

12.81 
1077.9 

641. z5 

1..64 
1149.80 

713. 70 

15.17 
1278. 71 

795.25 

16.90 
124.82 

Qu ilnti ie 

Hearn Annual income 
, Available for Housing 
% Needed for Recrr. E;,p. 
Monthly Income for Mortg. 
Affordable DwXelling Cost 

1206.43 

25.00 
15.00 
21.Z6 

1801.2.26 

123:1. 11 

21.80 
1838.12 

1310.69 

23.21 
1956.9:3 

1457.64 

25.81 
2176.33 

1624.20 

28.76 
2425.01 



ALTERNATIVE 3: BASE CASE WITH 6% ANNUAL GRADUATION OF MORTGAGE PAYMENTS
 
AFFORDABLE CAPITAL COSTS
 

146. 

Other Urban Areas 

Interest Rate (K) 
Graduation Rate %) 
Loan Term (Years) 
Graduation Term (Years) 
Downpayment Required (7) 

21.00 
6.00 

20.00 
20. C0) 

10i.00 

1984 1989 1994 1999 20)4 

Thousands of Currency Units 

Quintile 1 

Mean Annual Income 
,%Available for Housing 
% Needed for Recurr. Exp. 
Monthly Income for Mortg. 
Affordable Dwelling Cost 

94.56 
25.00 
15.00 
1.67 

141. 18 

97.85 

1.73 
146.10 

104.34 

1.85 
155.79 

116.86 

2.07 
174.47 

131.04 

2.32 
195.65 

Quintile :2 

Hean Arnnual I oIcome 
"%A'vai Lbl e For l.hIoust nc 
% Needed for RecuLrr. Ego. 
Monthlv income tor Morto. 
Affardabl-a ;,eiing Cost 

22.63 
30 00 
!5.0:) 
4.69 

-375.30 

228...2 

4.85 
409.U7 

24Z..47 

5.17 
436.22 

272.66 

5.79 
488.52 

-305.75 

6.50 
547.81 

Q.tinti le 3 

Mean Annual Income 
% Available r r Housi ng 

% Needed oor Fecurr, Ego. 

Monthly income for Niortg. 
AFfordab e D;wellir Cost 

283.67 
30.*')(') 
15.0.) 
6.03 

508.24 

293.55 

6.24 
55.95 

313.03 

6.65 
560.85 

350.57 

7.45 
629.1 

393.11 

8.35 
704.22 

QuLintile 41 

Mean Annual Income 
% Available for Housing 
. Needed for Recurr. E;'p. 
Monthly Income tor Mort. 
AfFordable Owellino Cast 

387.50) 
.3.0t') 
15.00 
8.23. 

6?4.27 

401.00 

8.52 
718.-5 

"427.. 1 

?.09 
766. 13 

478.88 

10.18 
857.99 

537.00 

11.4t 
962. 1 

Ouinti le 5 

Mean Annual income 
SAvaiable for Housing 

, Needed tor Recurr. Emp. 
Monthly Income for Mortg. 
Affordable Owellino Cost 

U71.41 
25,00 

15.0 
15.43 

1301.06 

901.76 

15.97 
1346.38 

961.61 

17.03 
i435. 73 

1:76.91 

19.07 
1607.88 

1207.60 

21.8 
180.3.01 
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AFFORDABLE CAPITAL COSTS 147. 

Rural Areas 

Interest Rate (K) 
Graduation Rate (.) 
Loan Term (Years) 
Graduation Term (Years) 
Downpayment Required (%) 

21.00 
6.00 
15.0o 
15.00 
10. 00 

1984 1989 1994 1999 2004 

Thousands of Currency Units 

Ouintile I 

Mean Annual income 
. Avai.lable For Housing 
% Needed for Recurr. Exp. 
Monthly Income .for Mortg. 
Affordable Dwelling Cost 

35.86 
25.00 
15.00 
0.63 

50.34 

41.87 

0.74 
58.78 

51.40 

0.91 
72.16 

61.80 

1.09 
86.77 

74.31 

1.32 
104.32 

Quintile 2 

Mean Annual Income 
% Available For Housing 
. Needed tor 'Recurr. Exp. 
Monthly Income for Mcrtq. 
AFFordable Dwellino Cost 

81.21 
30.00 
15.00 
1.73 

136.81 

94.82 

2.'2 
159.76 

116.40 

2.47 
196.11 

139.96 

2.97 
235.81 

168.28 

3.58 
2',.52 

I'uintile * 

Ien Annual Income 
% ,Availa.ble For Housin 
% Needed f.r Rectrr. E:.xp. 
lontrI Ircome f.r "ortcq. 
-F ,rda Dwa'i"L,,linng Const 

122.34 
30 0 
15. 00:) 
2.60 

206 11 

142.65 

3.04 
240.67 

175.35 

3.73 
295.43 

210.86 

4.48 
355.24 

2.53.52 

5. 3 
427. 2 

QLintile 4 

Mean Hn.-_a Income 
%" Avai fable for Housing 
% Needed ;-or Recurr. Exp. 
Month!l income for Mortg. 
Affordable Dwell.ing Cost 

171.9?0 
3 0.00 
15.00 
3.65 

289.62 

200. 73 

4.27 
338.19 

246.40 

5.24 
415.13 

296.29 

6.30 
499.16 

356.24 

7.57 
60..17 

Quintil]e 5 

Mean Annual Income 
% Available for Housinq 
% Needed ftr Recurr. Exp. 
Monthly Income for Mortq. 
Affordable Dwelling Cost 

64..,2 
25.0t0) 
15.00 
11.3y 

903.20 

751.20 

13.30 
1054.67 

922.13 

16.33 
1294.64 

1108.81 

19.64 
1556.73 

1333i_.15 

23.61 
1871.70 
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