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HOME-BASED ENTERPRISES AS A TARGET GROUP FOR
 
DEVELOPMENT ASSISTANCE
 

Enterprises located in dwellings have distinct characteristics, problems,
 

and opportunities. 
Without them, GNP will be lower, inequality worse,
 

unemployment higher, urban transport more 
costly, and the reduction in the
 

size and number of houses will aggravate squalor. Home-based enterprises have
 

much in common w'.th other small businesses, but they are nevertheless
 

special. Location is 
the factor that dominates their characteristics and
 

accounts for their advantages.
 

In economics nothing is more important than comparing incomes. 
 Average
 

earnings of home business workers do not seem to be different from those of
 

other informal sector workers. Most households with home businesses also have
 

one or two workers employed elsewhere. We found their average income to be
 

nearly the same as that of workers from non-home-business households.
 

Moreover, total income of households with and 7ithout home businesses were
 

found to be similar in Peru, Sri Lanka, and Zambia.
 

That home-based enterprises account for about half 
of the informal sector
 

firms has been reported by many observers. Their share of total income and
 

employment is smaller and is illustrated in Table I for Colombo, Kalutara, and
 

Lima. The shares seem to fall qs a function of growing urban density,
 

technological change, and capital accumulation, especially in the formal
 

sector. Tested with simple two-sector models, we have found that it
 

reasonably takes about a generation for Che home enterprise shares to fall by
 

half. At the same time, the actual number of home businesses will rise for a
 

long time.
 



'In Lima 53 percent of home business operators said working in these
 

enterprises was not only better, but "much better" than a formal sector job.
 

Monthly income of workers who felt that way was $57.1, less than half of the
 

average of $139.3 paid monthly in the formal sector. This is not to say that
 

such a formal job was a feasible alternative for most of the home workers,
 

expecially in late 1933. Most respondents thought they saved at least two
 

hours in travel time per day, that they could not afford the dwelling without
 

the enterprise, and over ninety percent were not thinking of moving or closing
 

it. Only 15 percent thought serious competition came from larger businesses
 

outside homes. Flexibility, independence, and the more efficient use of space
 

were the main perceived advantages of the home businesses.
 

From a policy point of view, the important task is to define a target
 

group for support. Since a city of a million could easily have thirty
 

thousand home businesses, not all can be reached. The task is to select those
 

that have the most creative potential for expansion. In this connection, it
 

is important to note that small businesses do not begin with a production
 

process but with a market. 
First comes the concept of a product or service as
 

something marketable to a specific clientele in the face of competition.
 

Given income levels and transport facilities, what can be attempted in a rural
 

town like Kalutara differs from possibilities in cities. Within cities,'
 

households must choose whether to produce for neighbors, for city-wide
 

customers, or for businesses, and all three of these in terms of the
 

household's location on 
the fringes, in the center or near a wealthy
 

district. Choosing a location, a product line, and 
a production method is a
 

single, integrated problem for households. Help for them must be conceived in
 

the same way.
 



If the selection of a target group is pursued from this perspectiva, the 

outcome may be unexpected. For example, manufacturing will not, on the whole, 

be more productive than services. In Lima the Banco Industrial del Peru (BIP) 

uses funds from AID to lend to home businesses. Among those that turned up in 

our sample, half were in manufacturing, and half were not. Monthly income per 

home manufacturing worker was 
$55.7, much below that of home workers in
 

services with $74.4. 
 The bank had been wise in casting its net broadly. It
 

would be wrong to conclude that manufacturing, Per se, is less productive.
 

The very purpose of the proposed approach is not to choose a target group on
 

the basis of product category but on the basis of an integrated set of
 

locational, marketing, production, and entrepreneurial criteria. In this
 

connection, if one factor stands out as differentiating the BIP borrowers from
 

others (apart from an income nearly twice as high per business), it is the use
 

of a site oue-third larger and a structure one-fifth more spacious.
 

All these points are explored in greater detailin the papers that have
 

been or will be written under the auspices of the Small Enterprises and
 

Employment Project 
that AID has supported at Michigan State University. A
 

paradox of development is that the more home-based enterprises with potential
 

are encouraged, the faster will they be displaced by more productive large­

scale enterprises. Needless to say, that principle applies equally to other
 

types of small enterprises and to the bulk of the informal sector. 
 But for
 

decades the small should proliferate. Whatever raises incomes, savings, and
 

(yes!) the tax base, encourages capital formation and sooner or later, 
mass
 

production. The special benefit of home-based enterprises is that they
 

promote better housing, allow that part of the capital stock to be used more 

intensively, and mollify the tastes 
of those who like working close to their
 

families. Commuting is the cost of progress.
 



Table I, 'lTe ro e ot(f!--ht, 
generatton ia 

Metropolitan 

1. 	Population 


2. 	Household annual income 
per capita, US dollars 
(US$1.00 = 20.15 
Rupees, 1981; 25.00 
Rupees, 1983; 2,000 
Soles) 


3. 	Share of households
 
with a business in the 
dwelling or on the
 
site, percent of all
 
households 

4. 	 Home business workers 
per household with one
 
.or more such business 


5. 	Urban emploieat share 
of home businesses, 
percent 

6. 	Urban household income
 
share that is generated
 
by home businesses,
 
percent 


7. 	Income per home
 
business worker as a 
percentage of the
 
income of other workers 


8. 	Share of household
 
income that is
 
generated by the home
 
business(es) for the
 
households that have 
one or more, percent 


9. 	Sample size of the home
 
business survey 


Iv.' bU._ lnr; , 3 lst s 
Cotobo and Kautara, 

Area of (ima, Peru. 

Colombo Metro-
politan Area, 

Sri Lanka, 1981 

1,434,000 


$164 


17.0% 

2.8 


28.0% 

12.5% 


36.7% 


54.0% 


154 


htCtome Q 1,t 

Sri LatLLa, and in the 

(tn anli Loy'eat 

Lima Metro-
Kalutara, Sri politan Area,
 
lanka, 1983 Peru, 1983 

31,500 5,258,000
 

$170 $376
 

12.3% 10.8% 

2.2 	 1.4
 

I .Z 	 7.5Z 

9.?% 	 4.5% 

52.AZ 58.1%
 

45.8Z 39.9%
 

131 1,706
 

(Sources: next page)
 



Sources: National census data projected to the dates of the surveys. Sri
 
Lankan Surveys were carried out by the Marga Institute in cooperation with
 
Nimai Gunatilleke of Michigan State University. The Colombo Survey was made
 
during June 15 - July 31, 1981, and covered 671 dwellings. In Kalutara 417
 
households were surveyed during November 17 - December 15, 1983. In Lima,
 
15,107 households were surveyed to obtain the home business sample during
 
October 27 - December 10, 1983. The Directorate of Employment and Migration
 
Studies of the Ministry of Labor carried out the survey in collaboration with
 
W. Paul Strassmann of Michigan State University. All surveys were stratified
 
so that the sample sizes of line 9 cannot give the percentages of line 3
 
without weighting.
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The Timing of Urban Infrastructure and
 
Housing Improvements by Owner Occupants
 

W. PAUL STRASSMANN* 
Michigan State University, East Lansing 

Summary. - Housing in developing countries depends primarily on improvements Lad ex­
pansion by owner orcupants. A survey of Lima households suggests that economic abilty to 
improve matters less than willingness which, in turn, is inspired by access to water and sewerage 
systems. Opportunities for ;nstalling a home workshop may also be important. Seventeen types 
of improvement in squatter sertdemenas and 'popular urbanizations' are examined using a 
variety of econometric tests. Differences in income m7.nly determine which type of improve­
ment households choose to make. The rate of improvement, however, rcughly doubles with 
access to infrastructure, and the effect far outweignhs access cost, Consequently, the earlier that 
infrastructure is installed, the faster will housing conditions in general improve. This conclusion 
is confirmed by smaller surveys in Lusaka, Medelln, Nairobi, Rawalpindi and Tunis. 

1. INTRODUCTION 

Until the 1970s housing policy in most de-
veloping countries sought to replace slums with 
modern houses that the poor could not afford, 
Building standards were unrealistically high 
and supported by fuiancial institutions that, 
anmong other evils, reinforced the use of costly, 
inappropriate, capital- and import-intensive 
technology.' But even after shelter and access 
to urban amenities were recognized as basic 
n:eds that none should lack, attempts ro bring 
housing costs down through technological and 
financial innovations faile !. The unsuccessful 

technological innovations involved changes in 
materials, design and site methods, especially 
prefabrication.2 The financial schemes included 
compulsori savings plans, indexed mortgages 
and gaduated repayment systems, some with 
negative amortization.? Nevertheless, the pre-
sent value of the stream of monthly paymenz 
that the poor could afford was still less than 
the cost of a redesigned and specially financed, 
tvo-room, modern house. 

Hence, policy by nation: ! housing agencies 
and international donor, had to accept the 
alternative: construction of less than adequate 
housing with convendota1 materials and dc­
signs, primarily by the occ-upants themselves, 
the sort of thing that was going on.anyway. 
Acceptance meant not just ceasing to eradicate 
owner-built huts but a greater public supply of 
the inherently collective goods of streets, drain­
age, lighting, water and sewer systems, schools, 
parks and other urban amenities and safeguards. 

A remaining problem is timing. Should the 
infrastructure be laid out first on empty land, 
or should it come in afterwards and improve 
existing, usually illegal sertlements? If rapid 
housing improvement is the goal; the answer 
depends on whether or not the cost of infra­
structure (if not heavily subsidized) reduces the 
economic ability of the occupants to make 
improvements or whether, by contrast, it raised 
their willingness to do so. In so far as infra­
structure raises the productivity of households, 
for example, through the possible use of ex­
panded dwellings for stores and home work-

For helpful comments I am especially indebted to Kraig Baler, Jorge Bernedo, Abel Centuricn, Michael 
Farbman, Alfredo Laraburre, Rodolfo Salinas and Paul Vitale. They bear no responsibility for mistakes in the 
final draft. Thanks go to Paul Winder for expert computer programming. Financial support came from the US 
Agency for International Development. 
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shops, economic ability and willingness may 
go together. In examining these issues empiri-
cally, we came to the conclusion that the earlier 
infrastructur is installed, especially a water and 
sewer system, the more rapidly will other im-
provements follow, 

2. THE DATA FROM LIMA 

The issue of timing was tested with a large 
survey in Lima, Peru, 4 and smaller surveys in 
other countries. Any study of Lima can draw 
on a profuse literature on urbanization that, 
more than any other, has altered worldwide 
professional opinion of squatter settlements 
from negative to positive. The pioneering 
studies of Jos6 Matos Mar, William Mangin and 
John F.C. Turner, were followed by those of 
David Collier, Peter Lloyd, Susan Lobo and 
others.s Neither their findings nor the history 
of demographic change and urban policy in 
Lima can be adequat,. 1*, summarized here. 

Briefly, however, the population of the Lima 
Metropolitan Area multiplied seven times from 
645,000 in 1945 to nearly five million in 1981. 
The annual growth rate rose from 5.1% during 
1940-61 to 5.4% during 1961-72 and then 
fell back to 3.8% as birth rates fell and eco-
nomic conditions worsened. The earthquake of 
1940 led to the first major influx of squatters, 
but later inflows were due to demographic 
factors and income disparities. The squatters 
serrled first ou the hills of San Cosine, El 
Augstino and San Cristdbal and then spread to 
the banks of the Rimac River and to the deserts 
north and south of the city. From the 1950s to 
1980 their share of the population rose from less 
than 20% to 27%. The annual rise was over 9%. 

Squatter settlements are usually begun by 
well-organized 'invasions' of several hundred 
families. Official recognition, land titles and 
public utilities are expected but uncertain. Con­
struction begins with shacks made of wooden 
posts and straw mats ar,d proceeds to bricks 
and concrete. Since most squatters settle on 
public land, the expansion of their Pueblos 
Jivenes (young towns) depends largely on 
government tolerance, even tacit encourage-
ment. Tolerance was fairly high during the 
military regimes of Manuel Odra (1948-56) 

and Juan Velasco Alvarado (1968-75). Annu­
ally 2 or 3% of the population shifted from 
inner city slums to new settlements. Migration 
to and expansion of older squatter areas must 
be added to this shift. During the democratic 
administrations of Presidents Manuel Prado and 
Fernando Belaunde (1956-68), new settlement 
formation was less, involving about 1% of the 
Metropolitan population per yezr. 

The democratic administrations, including
that of Fernando Belaunde after his re-election 
in 1980, gave high priority to government­
sponsored housing projects. Some of these were 
too elaborate, and without subsidies only the 
upper middle class could have afforded them. 
Other projects were more *alistic. Pedro 
Beltrn, Prime Minister under President Manuel 
Prado tried to encourage expandable housing 
as the solution to 'the nation's number one 
problem'. As early as 13 January 1955, his 
newspaper, La Prensa, had sponsored raffles of 
'Cheap Houses that Grow'. The idea was to 
have settlers acquire public utilities with full­
cost loans instead of with subsidies that might 
further accelerate migration to Lima. Sets of 
developed sites with or without rudimentary 
dwellings were often sold to trade unions and 
cooperatives as 'popular urbanizations'. Pay­
ment was a collective responsibility. Some 
private sellers of land even organized cooper­
atives of buyers that would then qualify for 
government loans. The prospect of collateral 
also gave access to the organized credit system. 
Construction usually began with permanent 
housing made of bricks and concrete, and 
everything being legal, infrastructure was usual­
ly but not always installed. Completely fimished 
housing, though small and promoted by govern­
ment agencies, would not be classified' as 
'popular urbanization', however, but as 'stand­
ard urbanization'. 

3. DWELLING IMPROVEMENTS AND 
NEIGHBOURHOODS 

(a) The data 

Although our survey covered the entire 
Metropolitan Area of Lima, as shown in Tables 
1 and 2, the aim of this article is a comparison 
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shops, economic ability and willingness may 
go together. In examining these issues empiri-
cally, we came to the conclusion that the earlier 
infrastructure is installed, especially a water and 
sewer system, the more rapidly will other im-
provements follow. 

2. THE DATA FROM LIMA 

The issue of timing was tested with a large 
survey in Lima, Peru,4 and smaller surveys in 
other countries. Any study of Lima. can draw 
on a profuse literature on urbanization that, 
more than any other, has altered worldwide 
professional opinion of squatter settlements 
from negative to positive. The pioneering 
studies of Jos6 Matos Mar, William Mangin and 
John F.C. Turner, were followed by those of 
David Collier, Peter Lloyd, Susan Lobo and 
others.5 Neither their findings nor the history 
of demographic change and urban policy in 
Lima can be adequately summarized here. 

Briefly, however, the population of the Lima 
Metropolitan Area multiplied seven times from 
645,000 in 1945 to nearly five million in 1981. 
The annual growth rate rose from 5.1% during 
1940--61 to 5.4% during 1961-72 and then 
fell back to 3.8% as birth rates fell and ceo-
nomic conditions worsened. The earthquake of 
1946 led to the first major influx of squatters, 
but later inflows were due to demographic 
factors and income disparities. The squatters 
settled first on the hills of San Cosme, El 
Augstino and San Crist6bal and then spread to 
the banks of the Rimac River and to the deserts 
north and south of the city. From the 1950s to 
1980 their share of the population rose from less 
than 20% to 27%. The annual rise was over 9%. 

Squatter settlements are usually begun by 
well-organized 'invasions' of several hundred 
families. Official recognition, land titles and 
public utilities are expected but uncertain. Con­
sr-uction begins with shacks made of wooden 
posts and straw mats and proceeds to bricks 
and concrete. Since most squatters settle on 
public land, the expansion of their Pueblos 
Jivenes (young towns) depends largely on 
government tolerance, even tacit encourage-
ment. Tolerance was fairly high during the 
military regimes of Manuel Odrh (1948-56) 

and Juan Velasco tlvarado (1968-75). Annu­
ally 2 or 3% of the population shifted from 
inner city slums to new settlements. Migration 
to and expansion of older squatter areas must 
be added to this shift. During the democratic 
administrations of Presidents Manuel Prado and 
Fernando Belaunde (1956-68), new settlement 
formation was less, involving about 1%of the 
Metropolitan population per ye.,r. 

The democratic administrations, including 
that of Fernando Belaurde after his rL-election 
in 1980, gave high priority to government­
sponsored housing projects. Some of these were 
too elaborate, and without subsidies only the 
upper middle class could have afforded them. 
Other projects were more realistic. Pedro 
Beltrin, Prime Minister under President Manuel 
Prado tried to encourage expandable housing 
as the solution to 'the nation's number one 
problem'. As early as 13 January 1955, his 
newspaper, La Prensa, had sponsored raffles of 
'Cheap Houses that Grow'. The idea was to 
have settlers acquire public utilities with full­
cost loans instead of with subsidies that might 
further accelerate migration to Lima. Sets of 
developed sites with or without rudimentary 
dwellings were often sold to trade unions and 
cooperatives as 'popular urbanizations'. Pay­
ment was a collective responsibility. Some 
private sellers of land even organiized cooper­
atives of buyers that would then qualify for 
government loans. The prospect of collateral 
also gave access to the organized credit system. 
Construction usually began with permanent 
housing made of bricks and concrete, and 
everything being legal, infrastructure was usual­
ly but not always installed. Completely finished 
housing, though small and promoted by govern­
ment agencies, would not be classified' as 
'popular urbanization', however, but as 'stand­
ard urbanization'. 

3. DWELLING IMPROVEMENTS AND 
NEIGHBOURHOODS 

(a) The data 

Although our survey covered the entire 
Metropolitan Area of Lima, as shown in Tables 
1 and 2,-tn aim of this article is a comparison 
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of improvements by owner-occupants as related holds are given in Tables 1 and 2. Households 
fo the timing of infrastructure investment in in Popular Urbanizations and Pueblos Jdvenes 
the two types of neighbourhoods primarily are more likely than others to have added a 
occupied by the poor: Popular Urbanizations room to the original structure, 1.8 and 1.4­
and PueblosJtvenes.6 In 1980 43.4% of Lim. rooms, respectively (Table 1, line 4). Adding 
households lived in these two types of area. rooms was the main type of improvement 

The characteristics of dwellings and house- throughout the city and 	 the one that is most 

Table 1. Cbarac:er.stics of dwellings by type of neigbbourbood, ,MeropolianLima,June-July 1980 

1 2 3 4 5 6 7 

Luxury Con- Standard Popular Pueblos Substandard, 
residential ventional urbanization urbanization JciVenes subdivided AlIt 

1. 	 Floorspace(m) 246 100 98 109 87 65 104. 

2. 	 Lot aresm 2) 301 107 144 173 152 120 148 

3. 	 Rooms (number) 5.79 3.49 3.90 3.68 2.97 2.72 3.51 

4. 	 Rooms added 0.44 0.99 0.71 1.82 1.38 0.54 1.20 
(owner) 

5. 	 Water tap or
 
bathroom (% 
 96.1 75.5 87.5 74.4 60.6 67.2 73.0 
of dwellings) 

6. 	 Sewerage
 
system 
 94.7 73.6 79.6 66.0 36.2 58.6 62-5 
connection (%) 

7. 	 Improvement
 
types, owners 
 3.3 5.4 3.0 5.5 4.4 4.4 4.5 
(nunber) 

8. 	 Owner- 65.8 35.5 70.8 77.0 87.0 40.5 620 
occupation (%) 

.1. 

9. 	 Value, US S 35,800 13,100 10,400 8,400 2,600 5,100) 9,200
 
(owner, n) (55) (149) (86) (166) (291) (48) (805)
 

10. 	 Rent, US S 39.30 16.40 11.75 15.00 8.80 9.0S 15.50 
(tenants, n) (19) (176) (25) (23) (19) (66) (341) 

Source: June-July 1980 Housing Survey. 
For definition of the six neighbourhood types, see note 7. 
Iolue 26 dn ciir(.a in unclassificd ne.rhhourhoods.=No value war indi:ated by 21 houscholds, including '-ome of the 82'free users. L5 S1 2S5 soles. 
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of improvements by owner-occupants as related holds are given in Tables 1 and 2. Households 
to the timing of infrastructure investment in in Popular Urbanizations and PueblosJtvenes 
the two types of neighbourhoods primarily are more likely than others to have added aL 
occupied by the poor: Popular Urbanizations room to the original structure, 1.8 and 1.4 
and PueblosJdvenes.6 In 1980 43.4% of Lima rooms, respectively (Table 1, line 4). Adding 
households lived in these two types of area. rooms was the main type of improvement 

The characteristics of dwellings and house- throughout the city and the one that is most 

Table 1. Cbaracteristicsof dwellings by type of neigbbourbood,* MetropolitanLima, June-July1980 

1 2 3 4 5 6 7 

Luxury Con- Standard Popular Pueblos Substandard, 
residential ventional urbanization urbanization Jcvenes subdivided Allt 

1. 	 Floorspace(m ) 246 100 98 109 87 65 104. 

2. 	 Lot (m2 ) 301 107 144 173 152 120 148 

3. 	 Rooms (number) 5.79 3.49 3.90 3.68 2.97 2.72 3.51 

4. 	 Rooms added 0.44 0.99 0.71 1.82 1.38 0.54 L20. 

(owner) 

5. 	 Water tap or 

bathroom (% 96.1 	 87.575.5 	 74.4 60.6 67.2 73.0 
of dwellings) 

6. 	 Sewerage
 
system 94.7 73.6 79.6 
 66.0 36.2 58.6 62-5 
connection (%) 

7. 	 Improvement
 

types, owners 3.3 
 5.4 3.0 5.5 4.4 4.4 4.5 
(number) 

8. 	 Owner- 65.8 355 70.8 77.0 87.0 40.5 62.0 
occupation (%) 

9. 	 Value, US S 35,800 13,.LO 10,400 8,400 2,600 5,100 9,200
 
(owner, n) (55) (149) (86) (166) (291) (48) (805)
 

10. Rent, US S 39.30 16.40 11.75 15.00 8.80 9.05 15.50 
(ten2nts, n) (19) (176) (26) (23) (19) (66) (341) 

Source: June-July 1980 Housing Survey. 
For definition of the six neighbourhood types, see note 7. 

t .A!Lbdey221 iidnd in unclassified noifk.2ourhoods. 
--No value was in~iz.a-.d by" 21 households, including sorne of the 82 fre'e ,es. US Si 2S5 soles. 
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Table 2. Cbiracreris.'csof bou-seboldsby type ofneigbbourbood,,ierropoita. Lima, June-july 1980
 

1 2 3 4. 5 & 7 

Luxury Con- Standard Popular Pueblos Substandard, 

residenial ventonal urbanizadon urbanizadon Jcenes subdivided All* 

1. 	 Sample distribu- 76 330 113 191 315 116 167 
tion (number, %) (6.5) (28.3) (9.7) (16.4) (27.0) (9.9) (100.0) 

2. 	 Household 4.8 4.7 5.2 6.0 6.2 5.1 5.4 
size (number) 

3. 	 Adults (number) 3.8 3.2 3.3 3.2 3.2 3.1 3.2 

4. 	 Age of head 52.4 47.0 44.1 42.5 43.6 45.7 45.3 

S. 	 Employed 2.1 1.8 1.8 1.7 1.7 1.7 1. 
(number) 

6. 	 Income 500.7 273.0 254.4 200.7 153.0 187.0 235-1 
(monthly, US S) 

7. 	 Years at site 12.2 12.5 7.6 9.5 10.4 13.8 11.O 

8. 	 Owners, no 48.7 26.4- 29.2 62.8 84.8 31.0 50.3 
mortgage (%) 

9. 	 Owner, 15.8 4.8 24.8 6.3 2.2 4.3 7.0 
mortgage (%) 

10. 	 Hirc-purchase, % 1.3 4.2 16.8 7.9 0 5.2 4.7 

11. 	 Renter (%) 26.3 53.6 23.0 12.0 6.0 56.9 29.4 

12. 	 Lent free and 7.8 10.9 6.2 10.9 7.0 2.7 8.6 
other tenure 

13. 	 Employed in 3.9 8.7 4.3 6.0 12.5 7.4 8.5 

home business (%) 

14. 	 Improvements 
made with 30.9 48.9 59.8 79.8 73." 73.5 63.6 
some scif-heIp 

labour (%) 
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easily quantified. The other 16 types of im-
provement, such as adding a fence or plastering 
walls, are simply registered as having been 
carried out or not. Households in Pueblos 
Jdvenes, for example, have made 4.4 types of 
improvement, about the same number as the 
average owning household. Those in Popular 
Urbanizations had made 5.5 types of improve-
ment, substantially more than any other group 
except those in conventional neighbourhoods 
who had made 5.4 (Table 1, line 7) but had 
averaged three additional years of occupancy 
in their dwellings. Hence, they had moic time 
to improve. What those types of improvement 
were and the extent to which they were made 
by owner-occupants in the various neighbour-
hoods is shown in Table 3. 

Our objective is to explain why households 
in Popular Urbanizations made more improve- 
ments than those in PueblosJ6venes. Were they 
sufficiently different or were they provided 
with different opportunities? 

Demographically, the two groups were very 
similar. Household size for Popular Urbaniza-
tion averaged 6.0 and for PueblosJcvenes, 6.2. 
Both had 3.2 members 18 years old or more 
and 1.7 members employed. Age of the average 
head was 42.5 and 43.6 years. The average 
household in Popular Urbanizations had lived 
there for 9.5 year-, while those in Pueblos 
J6venes had been there 10.4 years. Compared 
with the rest of the city, households in both 
groups were larger, younger, and newer to 
their neighbourhood (Table 2, lines 2-5). 

(b) Income versus oppor-tunity 

Income levels were 31% higher in the 
Popular Urbanizations, $201 monthly corn-
pared with S153 (Table 2, line 6). Regression 
analysis showed that income was significantly 
(0.01 level) associated with the number of 
improvement types for households below the 
median income level of 50,000 soles or US 
S173. But it explained only 2.1% of the vari-
ation. Above the median income level, income 
played no pa-:.i explaining home improve-
mont. In gencral, as income rises, so does the 
ability to make irmprovements, bur with better 
h-using the reed .o do so falls. The large differ-

ence in improvements between households in 
Popular Urganizations and those in Pueblos 
J6venes is therefore not explained by income. 
The somewhat greater use of sclf-hcln labour 
(79.8 compared with 73.0%) in making im­
provements in Popular Urbanizztions also 
suggests that what made the difference was not 
ability but willingness, perhaps inspired by 
opportunity. 

That opportunity did not, however, seem to 
include greater possibilities for having a home 
business. Only 6.0% of workers in Popular 
Urbanizations worked at home, compared with 
12.5% in Pueblos J6venes and 8.5% in the 
Metropolitan Area (Table 2, line 13). Without 
knowing the occupational distribution of these 
home workers, little can be said about their 
role in requiring or inspiring dwelling improve­
ments. But the subsamples of homeworkers 
(19 and 68) are too small for further disaggrega­
tion. Further analysis will theftfore be under­
taken on the basis of a new sguvey of 1706 
Lima h "ie businesses completed in December 
1983 by the Directorate of Employment and 
Migration Studies for Michigan State Univer­
sity. 

Most plausible among opportunities is that 
improvements will seem more worthwhile if 
one's lot is large, securely owned, and well 
equipped with water, sewerage lines, and other 
infrastructure. Lots in Popular Urbanizations 
were only 14% larger than those in Pueblos 
J6venes (Table 1, line 2), probably not enough 
to make much difference. Tenure matters, but 
for the average squatter with 10.4 years at a 
site the chance of eviction around Lina was 
known to be low. 

That leaves the big difference in infrastruc­
ture. The proportion of sites with piped water 
in Popular Urbanizations was 74.4% compared 
with 60.6% in Pueblos J.ivenes; and the share 
with sewerage system connections was 66.0% 
compared with a mere 36.2%. Ifadunimyvari­
able for a sewerage connection is introduced 
in the regression to explain the number of im­
provements, it is significant at the 0.01 level 
and more than doubles thi: explained variation. 
It also brings down the coefficient for income 
and lowers its significance to the 0.05 level. 

A different way of assessing the extent of 
improvement is with Logit analysis. In Lima 
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Table 3. Percentageof owner'occupantsmaking different types of improvements
 

in different types of neigbbourboods,Lima, 1970 

1 2 3 4 5 6 7 

Luxury Con- Standard Popular Pueblos Subscadard, 
residential ventional urbamization urbanization J vener subdivided Allw 

A. 	 Basic 

1. 	 Reconstruct the 6.0 9.4- 10.0 37.4 49.3 12 30.2 

house 

2. 	 Room(s) added 24.0 31.6 25.0 55.1 51.5 21.3 419 
3. 	 Wal materials 6.0 13.7 8.8 28.8 32.8 19.1 25.3 

changed 

4. 	 Roof materials 4.0 12.8 8.8 30.6 17.9 8.5 17.0 

better 

B. 	 Utilities 

1. 	 Water facilitei 12.0 14.5 12.5 32.0 33,2 213 25.4 

b etter 

2. 	 Toilet better 24.0 27.4 18.8 33.3 25.9 213 26.7 
3. 	 Kitchen improve- 22.0 23.9 26.2 40.8 21.2 12.8 26.0 

ments 

C. 	 Finishes 

1. 	 Iaterior plaster- 56.0 50.4 43.8 47.6 25.2 383 39.4 

ing and p,.ndng 
2. 	 Floor irprove- 22.0 28.2 17.5 44.9 30.3 17.0 30.1 

ments 

3. 	 Windows and 26.0 29.1 27.5 41.5 24.8 23.4 29.4 

doors improved 

4. 	 Outside plastering 6.0 23.1 10.0 25.9 20.1 19.1 19.6 

5. 	 Interior ceiling 4.0 10.3 11.2 23.1 28.9 2.1 1M.5 

D. 	 Site Changes 

1. 	 Grading 2.0 1.7 2.5 20.4 39.8 4.3 20.2 
2. 	 Adding fill 2.0 0.9 2.5 13.6 23.7 4.3 12.6 

3. 	 Fence or wall 12.0 13.7 21.2 10.2 6.6 6.4 10.4 
4. Garden 14.0 12.0 13.7 16.3 5.8 - 9.9 

E. 	 Other 4.0 0.9 1.2 2.7 0.4 - 1.2 

Source: June-July 1980 Housing Survey. 
Includes 26 unclassified households. 
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as a whole 18.4% of households made no im- further $3800 to $7800. Of course the differ­

or more types ence is far more than the plumbing installationprovements and 25.8% made six 
the median income would actually cost. The higher value may wellof imp:ovements. Below 

none and 23.9% made "ix or reflect the additional improvements and em­level, 17.0% made 

more. As Table 4 shows, with a sewer system bellishments that confident owners would make 

on a structure of given size, location and type
connection, the probaLlity of having made six 

or more improvements m -e than doubles. of materials.8 

The diffcrence in value is not just due to the 

to the kind of improvementsnumber but also
Table 4. Probabiityofbuoing made six ormore 

that ov ners in the two types of neighbourhood
i r M%) 

make. Table 3 shows that those in Pueblos 

to grade the land, addJ6venes are more likely 
the house entirelySewerage,.tsten NO. fill, and to reconstruct 

connection connection (usually substituting permanent materials for 

straw mats and scrap wood). By contrasr, 

dwellings in Popular Urbanizatious will alreadyHousehold size. 6 
Years in place: 11.1 30.7 15.2 have all those qualities, and owners axe more 

likely to improve *heir kitchens, floor, 

windows, doors, and to plast'.r and paint theHousehold size: 4 
Years inp'-.: 5 22.8 10.6 interior. They are ready to go beyond the 

barest essentials although their incomes are not 

much higher but even encumbered by more 
Data from a survey of 	 1167 households,Source: 

loans and more taxes.
June-July 1980, The logit equation is: log of the odds 

ecLt:ts -2.709 + 0.1054 (household size) + 0.03192 

. (ycars in place) + 0.909 (sewer system damtny vari­
(d) Costable). T statistics are 3.05 or higher. 

Aft analysis of the benefits of piped water 

and sewerage systems is incomplete without a(c) Differences in value 
comparison 	 of costs. In Lima water vendors 

times more per litre thanAnother difference betveen the two types have charged 16-25 

of neighbourhood is in average dwelling value the municipal water agency. Those who have to 

(Table 1, line 9). Those in Popular Urbaniza- buy water from the vendors use less but still 

tions were worth S8400, as assessed by the pay abo-ur 2.5% of their income for water, 
7 	 In 1980occupants, and those in Pueblos J6venes were compared with about 0.5% for others.9 

a third as much, or S2600. the capital cost of equipping a lot with a watervalued at less than 
2 $116; $80 for the street linesThere is a difference of 21 m ir. lot size and connection was 

2 that goes with an addi- and S36 for the domestic connection.1 0 Ac­22 m in floorspace 
Bank, communal smnd­rional 0.7 rooms. With hedonic analysis we can cording to the World 

assess the separate contributions to value of pipes would cost less than half --s much as 

these space factors as well as age of the dwelling, individual connections, depending on density, 

although 'it is almost imrnossible to general­type of materials, finish or plaster and paint, 

water access, type of sanitation, availability of ize'. 1 In any case, the extra cost of an indivi­

electricity and travel time to work. The con- dual connection musi be judged in terms of the 

clusion is that with all those held constant, a effect on attitudes and improving activities by 

dwelling would still have a value 52% higher if the occupants. 

located in a Popular Urbanizition instead of a The case for waterborne sewerage systems 

Puebio j6veu. The va*'ve :i a $2600 house is weaker. The cost of a connection is likcly to 

would rise to S4000. Access to the sewerage be 2-5 times -hat of piped w.-ater, depending 

system and zhc installation of a complete bath- partly on the slope and character of the terrain. 

rcom woul raise the value of this dwelling by a In the level or gently sloping areas around 



Table 5. Determinants ofdse irg vals4: bedonic (1og--og) regressioncoefficintsr,, Liima, 1980 

TotaW mpJe
TouW sample Disrritdummies Low range High range'O*Vaishsi ,i-805 V-a805 n - 554 n -372 

I. A €ofdwelling 0.076 0.066 0.121* -0.047(0.040) (0.040) (0.046) (0.043)2. Floorspace 0.261* 0.2690 0.1801" 0.222* 
(0.068) (0.068) (0.086).. Number of to ns 	 (0.064)0.346' 0.3061 0.260* , 0.323* 
(0.092) (0.089)4. 	 (0.111) (0.101)Walls made of bricks. coricrrte 0.621" 0.6660 0.613" 0.292blocks or reinforced concrete (0.102) (0.099) (0.103) (0.252)5. Roof made of tilei o,"reinfo~rced 0.746' 0,654* 0.551" -O.008concrete (0.104) (0.1O3) (0.1101 (0.147)6. Extetior plastered and painted 0.169" 0.082 0.133 0.111 

(0.073) (0.078) (0.087) (0.094)7. Water access (durmies)a. Own tap, no shower 0.033 0.059 0.077 -0.136 
(0.104) (0 102) (0.105) (0.247)b. One complete bathroom 0.374* 0.266 0.297"" 0.155 
(0.145) (0.143) (0.151) (0.238)C. Two or more b athrooms 0.839, 0.6240 0.020 0.550­
(0.176) (0.176) (0477) (0.248)8. Sanitation (dummies)

a. Latrine U.068 0.032 0.097 0.014 
(0.138) (0.133) (0.137)b. 	 (0.627)Shared flush toilet 0.517" 0.147 0.433 0.345 
(0.242) (0.243) (0.248)C. Septic tank 	 (0.792)0.'76 0.183 0.052 0.253 
(0.220) (0.213) (0.225) (0.631)d. Sewerage system connection 0.481 * 0.410"" 0,413"" 0.052 
(0.171) (0.166) (0.172) (0.583)9. 	 Electricity (dummies)


o1.IOuphss 
 --0.061 -0.081 -0.036 -0.044 
(0.114) (0.111) (0.116) (0.285)b. Triphaae 0.340" 0.124 0.319 0.364
(0.172) (0.178) (0.322)10. 	 (0.299)Site area 0.274' 0.272'" 0.233* 0.112 
(0.058) (0.057) (0.069)11. Travel time to work, averAge, 	 (0.058)-0.136' -0.108" -0.079 -0.164'all workers (0.044) (0.043) (0.050) (0.050)

12. Income of reighbours (dummies)
a. Higher than own 0.029 -0.024 -0.122 0.115 

(0. 10) (0T10-8) (0.131) (0.119)b. Lower than own -0.271 -0.200 -0.151 -0.251 
13. District (0.149) (0.146) (0.160) (0.183) 

a. Luxury 
 0.83 1 
(0.172)b. Convenzionaj 0.621" 

(0.120)C. Standard urbanization 0.501* 
(0.126)d. Popular urbanizritn 0.420' 

(0.091)e. Substandard. subdivided 0.394" 
(0.160)f. Uncla:sified disrri't 0.272* 
(0.057)g. Pueblos jovenes base 

14. Constant 9.531' 9.395' 9.836* 12.910­
(0.3391 (0.355) (0.427) (0.801)

15. Adjusted R2 
0.746 0.761 0.532 0.483 

16. F statistic 93.69 77.38 25.23 14.47 
17. Mean value o'dwtil;ng, dollars 8900 8900 2440 17.900 

Source: Survey of 1167 households, 10 June-3 July, 1980.0 The low range includes all dwellings worth 2.4 million soles or less. The high range includes alldwellingsworth more than 1.2 ra;ilon soles. Value was determined by asking, 'ifyou were going to sell your dwelllng to­
day, at what price do you believe that you could sell it2' 
" Statistical significance at the 0.01 level; ' statistical significance at the 0.05 level. Standard errors are given
in parentheses. US S1 = 285 soles. 



URBAN INFRASTRUCTURE 

Lima, the network of street lines cost S145 per 

lot in 1980 and the domestic connections $70: 
total, $215.1 2 This amount is about half as 
much as the annual $400.3 cost per site esti-
mated as typical for poor countries by a 1978 
World Bank study. A: that cost a household 
with $180 monthly income would have to 
spend 26% to finance the connection over 20 
years at 8% interest. 13 At the Lima cost of 
S215 and average income in Pueblos Jevenes 
of $153, the share of income needed would be 
15%, still high but at least worih considering 
together with modest subsidies. The alternative 
sanitation methods are communal toilets, 
bucket cartage, vacuum truck cartage, pit 
latrines, composting toilets and certain r.ovel 
low-cost septic tanks that may cost S20-S70 
per year. 1 4 The problem is that these methods 
are not ecologically suitable for a large metro-
polis and may cause occupants to wait for or 
move to sewerage-system-connected lots before 
making improvements, 

4. COMPARISON WITH OTHER 
COUNTRIES 

These results for .ima can be compared with 
those of similar studies that we have made on 
a smaller scale in five other cities: Lusaka, 
Zambia; Medellin, Colombia; Nairobi, Kenya; 

sRawalpindi, Pakistan; and Tunis, Tunisia. 
In each we compared the amount of expansion 
and improvement by 40-80 households on 
sites that had begun as core housing with im-
provement in pure squatter settlements. In two 
cities - Lusaka and Medellin - we found that 
the amount of improvement in both types of 
settlement was about the same. Inthree cities -
Nairobi, Rawalpindi and Tunis - occupants of 
core ho'ises had added and improved to a far 
greater extent. 
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A closer look at the two types of settle­
ments in the five cities suggests why there was 
that cuntrast - much difference in upgrzding in 
three cities and little difference in two. In the 
three cities in which the core house occupants 
had improved more than squatters, they also 
had more access to warerborne sewerage 
systems. In Nairobi, it was 98.7% of core 
dwellers connected compared with no access 
for squaters. In Rawalpindi 78.3% in core 
houses had flush toilets, but only 8.3% of 
squatters had them. All core houses in ,:ruis 
had flush toilets, compared with only 44% of 
squatters. 

In both Lusaka and Medell.n, core house 
dwellers had about tht same access to piped 
water and a sewerage system as squatters: none 
in Lusaka and the vast majority in Medeli~n. 
Thus in Lusaka both core housing and squatter 
settlements had 959%0 of dwellings equipped 
with pit larines. In Medelhfn complete bath­
rooms had been installed by 93%of core house 
recipients and by 87.50%s of squartc~rj, showing 
that the authorities had extendcd the water and 
sewerage systems to their areas. 

The conclusion is not that pit latrines and 
neighbourhood standpipes are never appro­
priate. The poorest countries simply cannot 
afford more than that. Innovations that make 
outhouses and standpipes more functional and 
attractive should be welcomed. At the same 
time it should be clear that families throughout 
the world thLik much more of their dwelling if 
it has piped water and a flushing toilet. They 
regard it as a much better investment and a 
more tolerable habitat, and they will work 
evenings and weekends to plaster and paint, to 
install better windows and doors, to plant a 
garden, and to add a room, perhaps even a 
workshop. Thus infrastructure investment 
kindles employment and brings forth housing. 
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