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Economic efficiency has traditionally been the major consideration 

while planning sites and services projects. But, in addition to 

economic consideratioru;, equal stress needs to be qiven to social, 

cultural, and. environmental factors. With these concerns in mind, the 

Centre for Minimum Cost Housing at MoGill Uni versi ty has developed a set 

of planning quidelines for the design of sites and services projects in 

the Indian context. This thesis assesses the physical and economic 

implicat.ions of using this set of planning guidelines. Following these, 

four al ternati ve 1ayouts were prepared and eva1uated through graphie and 

quantitative methods of analysis for their land-use and infrastructure 

efficiency. The study shows that th€ use of ther.e planning guidelines 

can significantly improve land-use efficiency and the environmental 

qua lit y of sites and services projeccs and still be at par with the 

economic performance of conventional planning. 

RÉSUMÉ 

L'efficacité économique a traditionnellement été une considération 

majeure lors de la conception et la planification des projects 

d'emplacement et de services. En plus de ces considérations 

économiques, on devrait accorder autant d'importance aux facteurs 

sociaux, culturels et environnementaux. C'est avec un tel intérêt que 

le 'Centre for Minimum Cost Housing' de l'Université McGill a mis de 

l'avant une approche alternative de planification en développant un 
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ensemble de reconunandations pour la conception de projects d'emplacement 

et de services en Inde. Cette thèse évalue donc les implications 

physiques et économiques de ces reconunandations. Après avoir développé 

quatre différentes alternatives de conception, deux principaux aspects 

ont été évalués d'une facon graphique et quantitative, soit 

l'utilisation du sol et l'efficacité de l'infrastructure. Cette étude 

démontre ainsi que l'utilisation de ces reconunandations permet non 

seulement dt atteindre des performances économiques semblables aux 

projects conventionnels, mais aussi d'améliorer l'efficacité de 

l'utilisa1:ion du sol et les qualités environnementales des projects 

d'emplacement et de services. 
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Sites and services, and the upgrading of existing squatter 

settlements and sIums, are the two most effective strateqies for coping 

with the low-income housing shortages currently affecting large segments 

of the urban population in most developinq countries. widely 

implemented after the 1970s, sites and services progranunes introduced a 

viable alternative to the housing policies of the 50s and 60s which 

provided for completed housing units. The new approach involved 

providing land and services to low-income families, leaving the 

construction of houses ta the iOOi vidual owners. 

The planning of sites and services projects is primarily dictated 

by economic concerns, a key factor in the strategy's evolution. As a 

result, sites and services projects have achieved significant savinqs on 

overall const.."1lction costs. Despite their financial success, however, 

sites and services projects respond poorly to cultural and environmental 

factors. In fact, such projects often accomplished their economic 

goals, " ..• at the cost of environmental uniformi ty and by imposing 

severe limitations on the qua lit y and variety of private and semi-public 

spaces." 1 

Planning practices in which decisions were based exclusively on 

economic concerns are now being re-examined. Besides incorporating 

economic factors, new alternative planning methods also advocate the 

need to consider social, cultural, and environmental factors when 

designing sites and services projects. 

Working within this framework since 1984, ~taff from the Centre for 

Minimum Cost Housinq at McGill University has been coOOucting research 
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on a series of formaI and informaI settlements in India. The objective 

of this research is to understand the physical characteristics of these 

settlements and to record the activities that take place in them to 

discern the priorities of their residents. Based on this research, the 

Centre has developed audiovisual training material which introduces a 

new set of settlement standards, or "Planning Guidelines," for the 

design of open spaces in law-incorne neighbourhoods in India. These 

planning guidelines respond to the lifestyle and spatial needs of low 

income area residents. 

The objective of this thesis is ta assess the physical and economic 

implications of using the "planning Guidelines" in the design of sites 

and services projects. The study is structured around two inter-related 

aspects of design: physi 21 and economic. The physical aspect examines 

the effects of the planning guidelines on land-use and the spatial 

character of the public spaces. The economic aspect evaluates the costs 

of infrastructure networks for various design options. 

As part of the land-use analysis, areas for circulation, public 

open spaces, and house extensions are calculated. The infrastructure 

services studied are: water supply, sewage, electricity, pavement, and 

street lighting. 

The thesis is divided into six chapters: 

Cbapter one deals with the concepts of sites and services 

projects, as weIl as the origins and evolution of this housing strategy. 

It identifies the problems with conventionally planned sites and 

services projects, and examines current low-income housing planning 

trends. 
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Chapter two reviews two key elements of ~i tes and services 

projects: land and infrastructure. 

Chapter tbrM examines the evolution and current state of sites and 

services projects in India. A review of issues such as urban POPulation 

growth and low-income housing policies, having a direct influence over 

the future of this housing approach, is also presented. 

Chapter four introduces the planning guidelines and reviews the 

principles underlying this planning strateqy. 

Cbapter five describes the methodology used to implement and test 

the neighbourhood street planning quidelines. It also explains the 

criteria used to generate the different design proposals and 

infrastructure design parameters. 

Cbapter six presents land-use and infrastructure efficiency data 

for the different neighbourhood designs under consideration. It reviews 

the implications of the different design options in detail. The 

findings of land-use and infrastructure network analyses are presented 

in graphie and quantitative forms. 

The last section of this thesis presents the conclusions. These 

are organized in three levels: 1. the general planning process, 2. the 

findings, which are based on the analysis of the design alternatives, 

and 3. the recommendations regarding the use of the guidelines. 

1. Rybczynski, W., Bhatt, V., Mellin, R. "Low Income Urban Shelter 
Alternatives", Open House, vol. 8, No.3 , 1983, page 10. 
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SZTBS AND SBRV7CBS: A LITBRATORB REVIs. 

This chapter presents a literature review of the planning 

principles behind the design of sites and services projects. It 

examines the origins and evolution of this housing strategy, and 

identifies the main problems with conventionally planned projects. The 

chapter concludes by examining current low-incorne housing planning 

trends. 

1. 'l'JIE CONCEPT BEBDm THE SITES AND SERVICES APPRClACR 

For the past 30 years, the "sites and services approach" has been 

one of the most effective tools for providing low-incorne housing to cope 

wi th acute and ever increasing housing shortages, and yet, " ... there is 

little consensus about what the concept stands for precisely." , 

Many authors on the subject acknowledge that the term "sites and 

services" has never been adequately defined,2 and it is clear that the 

major obstacle in reaching a precise definition is the wide variety of 

project alternatives that come under the title. 3 Supporters of this view 

recognized that " .•. many different standards and service combinat ions 

have in different places come within the definition of the word." 4 

Sorne definitions of sites and services revolve around the ~ence 

or presence of various project components. An example is evident in 

Laquian's definition in which he states that " ... sites and services 

projects implies the opening-up of new projects of urbanized land that 

are provided with services such as potable water, sewerage, roads and 

drainage, electricityand sometimes dwellings." 5 similarly, Rybczynski 
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et al., write that " •.. sites and services imply the provision of plots 

with sorne l~vel of servicing - roads, water, drainage - while the 

construction of the actual house is left to the owner occupier. Il 6 

Many other writers, and international agencies, have broadened the 

scope of this definition by introducing " ... additional items (.Jf 

government involvement, such as the provision of access to employment, 

to loa."s or to construction Jrlélterials. Il 7 These definitions not only 

make reference to project components but to the general objectives 

pursued through implementation of this housing strategy. The World Bank 

subscribes to this view and defines sites and services as: 

" .•. Sulxlivisions of urban land and its servicing with 
varying combinat ions and levels of public utilities and 
cOll'Ollunity facilities for residential and cOIlUllercial use. 
Generally, the objective of sites and services schemes is 
to provide an economically accessible physical framework 
to a specified target low income population for their 
shel ter and related employment needs. si tes and services 
schemes normally rely heavily on the efforts of the 
cOll'Ollunity residents with or without outside assistance, 
to attain their objectives. Il 8 

A similar approach is apparent in Peattie' s def ini tion of the term. 

In her view, " ••. the central concept of the sites and services project 

is a shift of focus from providing houses to providing serviced lots. 

The attempt is to develop a policy instrument capable of meeting the 

neE:.'Cis of families at the lower end of the incorne spectrum, and to harness 

the energies of occupants themselves in producing a law-incorne housing 

stock." 9 

The range of project options is so wide that a single definition 

of the term, embracing the various sites and services alternatives, is 

impossible. The debate on how to precisely define the scope of sites and 

services seems endless and arid, a fact that some writers have 

acknowledged. The following text, prepared by the World Bank, 
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summarizes this position: 

"The often posed issue of how precisely to define the 
sites and services concept appears as arid as that of 
'If1lether the projects should be treated as a process for 
improvinq living conditions or in terms of a physical 
end-product of dwe11inqs, community services, etc. 
Inevitably, sinee the term sites and services is 
customarily used to coyer a vide variety of projects in 
which urban land is developed primarily for the benefit 
of lower income groups, it must be given a wide meani~ 
covering both the process and the physical end-product. ft 

However, in spite of the diversity of existinq definitions of sites 

and services, it is evident that " ••• practically a11 authors Agree that 

its central concept is the provision of serviced lots" 11 and that "sites 

and services programs are aIl similar in that they do not provide a 

completed housing unit in the initial project." 12 

2. SITES AND SERVICES: BVOLUTIC»f OP A lŒIf BOUSING S'l'RATBGY. 

There is no certainty reqardinq when and where the first sites and 

services programs may hclve appeared. Quotinq Laquian, Van der Linden 

writes that sites clnd services projects " •.. existed before the 

expression had been coined, and before the World Bank decided to support 

this approach many countries had already made a start vith them." 13 

Following the oI'igim; of the first sites and services proqrams, 

Goethert found that some of the earliest examples of sites and services 

projects vere developed in Puerto Rico in 1935. 14 Payne, however, 

states that " •.• servicx>d land subdivisions, on which occupants organized 

the construction of their dwellings vith some form of assistance and 

keeping some control, can be found throughout history and have even been 

adopted in industrialized countries such as Britain as recently as the 

19205." 15 

The first examples of government sponsored sites and services 
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programs date from the 1950s when local governments in Uganda, Kenya and 

Iraq developed rudimentary sites and services projects. 16 However, it 

was not until the mid sixties that the first large-scale, government 

sponsored sites and services projects were established. During that 

time, the government of Colombia promoted the development of about 

12,000 lots through the "Minimum Urbanization Program." 17 

In the 1970s, sites and services programs became a common approach 

to the problem of low-income housing, and many governments of developlng 

nations started to incorporate them as an integral element of their 

housing policies. The rapid dissemination of sites and services schemes 

was, to a great extent, a response to the poor housing results obtained 

by the governments of most developing countries through two decades of 

ill-conceived housing policies. 

In reference to this view, Rybczynski et al. state that ..... i t was 

the consistent failure of pl'\)licly-financed and built housing to provide 

low-income shelter in less developed countries that required a radical 

shift of this view." 18 Similarly, Van der Linden indicates that: 

"The sudden growth in number of sites and services 
projects can be explained, .•• by the failure of other, 
traditional approaches. During the sixties and early 
seventies, it became apparent that many attempts to 
either limit the rate of urbanization, or control 
squatter housing, or provide public 'low cost 1 hCJusing to 
the urban poor had failed or - at best - had touched a 
fraction of the problem. Thus in a way the ground was 
prepared for the introduction of an alternative." 19 

Another key factor for the acceptance and rapid increase in the 

number of sites and services programmes was the 1972 decision by the 

World Bank to adopt this housing approach as the pillar of its official 

housing strategy. Since then, the Bank has become the primary advocate 

of the sites and services approach world wide. 20 The importance of this 
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decision is sununarized by Van der Linden when he states that, without the 

support of the World Bank, sites and services programmes would have 

suffered major setbacks, if not complete rejection, in man}' countries. 21 

Among the various reasons for the World Bank' s support of the new 

housing strategy, it appears that the single most important factor is 

that sites and services represent a low-cost alternative te the 

conventional approach of providing completed housing units. Besides 

economic considerations, planning and community development concerns are 

ameng the issues more successfully addressed by the sites and services 

approach. According to the World Bank, these advantages include: 

.. - a greatly increased supply of building plots with 
urban infrastructure and services that are both 
economical of resources yet cannot readily be supplied on 
an unorganized basis; 

- efficient new townships within more efficient urban 
development patterns; 

- much better physical living condi tions than are 
available in unplanned squatter settlements wi th greater 
opportunities for subsequent upgrading; 

- restraint of growth of unplanned squatter settlements; 

- increased scope for self-help construction providing 
dwellings at minimum cost while stimulating non monetary 
savings and incorne; 

security of tenure and a basis for community 
developrnenti 

- better general environment." 22 

It can be argued that si tes and services programmes have achieved 

their economic goals, and there is little doubt about the economic 

benefit for users participating in and governments implementing this 

housing strategy. To this effect, Rybczynski et al. have written that 

..... a recent World Bank evaluation of four projects completed over a 

decade of urban shelter lending (54 projects in aIl) concludes that the 
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si tes and services approach has been an economic success. It estimabls 

that families building on their own can reduce costs by as much as 30 per 

cent compared to the conventional construction system." 23 

Other international agencies such as the United states Agency for 

International Development (USAID), and regional banks such as the Inter­

American Development Bank and the Asian Bank, started to support the 

implementation of sites and services soon after the World Bank 

officially adopted the system. The effects of this additional support, 

combined with the World Bank's efforts to conduct sites and services 

programmes, were evident in the growing number of projects mounted 

during the '70s and '80s. 24 

3. '1'BB GBNBSIS OP '1'BB SITES AND SERVICES APPRCW::H 

The conceptual framework which facilitated the evolution of sites 

and services projects into an alternative housing strategy was 

structured and developed by a small number of professionals, including 

John Turner, William Mangin, and Elizabeth and Anthony Leeds, who worked 

and studied in informaI housing areas and challenged the official 

housing approach adopted by most developecl countries during the t 50s and 

'60s. 25 Their criticisms focused primarily on two issues: the policies 

adopted for the provision of low-incorne housing and the negative 

official view of sIums and squatter settlements. U 

By the early 1970s, the failure of the housing policies of the '50s 

and '60s was evident. First, m:>st of thEl government-sponsored 'low 

cost' housing progranmtes had met witn very little success: the number 

of housing units produced was very limited, almost always at a very high 

cost and in most instances unaffordable by the poor. Second, the 
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adoption of unrealistically high 'low-income' standards imposed severe 

housing constraints on the urban poor. This condition led ta the rapid 

proliferation of squatter and illegal settlements in most cities of 

developing countries. Rybczynski, et al. summarize the situation as 

follows: 

"Most less-developed countries started in the 1950s by 
attacking the housing problem in what was then the 
approved fashion - poor people lacked housing, so it was 
up to the state to provide it. With a few notable 
exceptions such as the city states of Hong Kong a.1d 
Singapore, the end of the 1960's found most les,:;­
developed countries spending a great deal of money and 
building very little hausing. While housing ministries 
husied tnemselves with "low cast hausing projects" (which 
usually ended up occupied by middle-income civil 
servants) the urban poor took matters into their own 
hando; and established themselves on the periphery of the 
city (the only land available) in what became knawn as 
squatter settlements, informaI housing areas, or just 
sIums." 27 

Advocates of this new movement toward low-income housing also 

introduced and promoted the " ... notion that squatter settlements should 

not he viewed as a prohlem but as a solution, ,,28 and that " ... the vast 

settlements surrounding major cities in developing countries were not 

'rings of misery' nor 'creeping cancers " but evolving conununities." ?9 

Payne observes that the introduction of this new philosophy 

" ... demonstrated convincingly that the people were the oost judge of 

what housing they needed, and in most cases they were perfectly capable 

of obtaining i t." 3(l 

Within the group of supporters of the new housing mavement, John 

F. C. Turner deserves special mention. His hypothesis that uncontralled 

urban settlemel1t is evidence of a normal urban growth process, and that 

sIums and squatter s ctlements should not 00 eradicated but impraved, 

unsettled the advocates of conventional housing. Turner's appraach 
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views housing as a process that suits the individual needs of the family, 

and not as an end product. Turner underlines the fa,=t that it is 

impossible for large organizations or governments to provide houses 

appropriate to particular needs of the families. Instead, these 

organizations " ... would always have to ~tandardize procedures and 

products and thus miss the majority of individual and changing need.s and 

priorities." 31 As a result, TUrner concludes that the primary 

components of the housing process must be left up to users. 

Quoting TUrner, Van der Linden sununarizes the economic advantages 

of the informaI housing sector over the conventional approach: 

"the bureaucratie, heteronomous system produces things of 
a high standara, at great cost, and of dubious value, 
while the autonomous system produces things of extremely 
varied. standard, but at low cost, and of high use value. 
In the longer run, the productivity of centrally 
administered. systems diminishes as it consumes capital 
resources, while the productivity of locally self­
governing systems increases as it generates capital 
through the investment of income. Il 32 

Turner' s observations regarding the benef i ts of autonomous housing 

are of interest here insofar as sites and services schentes provide the 

user with a greater degree of control over decision-making. 

The new housing movement called for an ilpproach more in tune with 

the patterns of development of the urban poor and the natural process of 

shelter acquisition. ~ Mayo writes that the new approach proposed. a 

radical shift in relation to the previous housing policies of providing 

complete housing units. Instead, ", .• public progranunes should capitalize 

on the untapped. energies and resources of the poor through 'progressive 

development' schemes which provided housing or simply serviced lots that 

were affordable by low-to-moderate income households and which could be 

progressi vely upgraded over time. Il 34 
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4. PRESENT LOW-DlCCIŒ BOUSING PLINNING TRENDS 

Among the various approaches to low-income housing, current 

planning practices advocate the use of two basic hOUS_.1g strategies: the 

upgrading of existing squatter settlements and sIums, and sites and 

services. The common characteristic of these two approaches is the 

attendant shift in planning concepts: instead of providing complete 

housing units, the focus is on the provision of land and infrastructure. 

At the same time, the process of construction and improvement of 

indi vidual housing uni ts is left to the occupants themsel ves, according 

to their own economic resources and priorities. Although these housing 

strategies are more in harmony with the process of housing acquisition 

and patterns of development of the urban poor, there is very little 

understanding of the planning implications and nature of the processes 

involved. To this effect, Payne observes that " ... it is vital that the 

nature of the processes to be 'planned', are fully understood and the 

implications of 'planning' and the concepts upon which it is based are 

explored. Whilst the range of such concepts cover a wide spectrum, 

economic and social factors can be clearly jdentified as constituting 

two major basis ... " 35 

In fact, the major limitation of current planning practices is the 

emphasis placed on economic factors, with little or no attention to 

socio-cul tl.lral and environmental aspects. According to Payne, this 

attitude " ... has led to wide-spread atternpts to impose inappropriate 

forrns of 'balanced and ordered' growth. Il 36 

4.1 Urban upgrading Programmes 

Besides the need to provide security of land tenure, one of the 
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primary goals in the upgrading of slum.fii! and squatter settlements is to 

provide infrastructure services such as water, sewerage, and 

electricity. To achieve this goal, and given the unplanned form of 

qrowth of these settlements, most urban upgradinq programmes almost 

invariably include the organization and rationalization of the 

settlement plan. The objective is to lay out the infrastructure 

services in a cost-effecti ve way, followinq a grid pattern of streets 

and footpaths. According to Iaquian, this pattern of development was 

used for a series of projects mounted in the Philippines through a 

process called 'reblocking', which invol ves the removal of up to 50 l'f!r 

cent of the structures. 37 

The above example serves to illustrate how, under the present 

planning principles, economic considerations dictate the criteria to be 

followed in the upgrading of sIums and squatter settlements, where large 

numbers of families are relocated with complete disregard for the 

settlement's fabric. Mellin, however, observes that effective 

implementation of 'Chis approach requires acknowledging " ..• that 

installinq services in existing settlements with intricate village-type 

layouts is difficult and costly, and that compensation and relocation 

for at least some residents is almost inevitable." 38 

4.2 Sit •• and services Progr .. es 

The planning and development of sites and services projects has 

also been primarily based on economic considerations. To this effec.t, 

Rybczynski et al. observe how present planning methods stress economic 

efficiency in site layout by optimizing variables such as plot ratios 

and road widths. These planning approaches, however, have been 
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unsuccessful in respondinq to cultural and environmental 

considerations.39 In fact, the current plannirlg framework for the design 

of sites and services projects is characterized by the use of two sets 

of closely-related considerations: (a) the economic and organizational 

aspects of the progranunes, and (b) the physical plarming aspects of the 

projects. The basic concepts behind each of these two components are 

explained below. 

4.2.1 Economie and ~anizational Considerations 

By the very nature of this approach, economic and erganizational 

considerations have always been, and will always be, a fundamental 

aspect in the design of sites and services programmes. During the mid­

seventies, the World 8ânk structured a strategy which formally 

introduced most of the basic economic principles required to develop 

sites and services projects. According to Mayo, the main pcistulate upon 

which the strategy was based was " •.. succinctly set out by the Director 

of the World Bank Urban Projects Department who stated that: 

••• affordability is the key to cost recovery, and cost recovery is the 

key to replicability." 40 The importance of this statement lies in the 

fact that affordability is still the essential element in any project. 

However, i t is important to note that all the planning parameters 

introduced by the World Bank derived exclusively from economic 

considerations. These planning guidelines fell into three main 

categories: 

"Pro;ect design which should be closely related to income 
groups chosen and invel ves problems of scale, scope (or 
coverage), standards: location and employment and self­
help aspects; 

Project financing which involves not only the division of 
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costs between occupants and public authorities but also 
a range of subsidiary questions including direct and 
indirect cross-subsidization between income groups; 

Project organization which covers the roles of 
authorities, private enterprises and conununity groups; 
land acquisition; regulation on land, construction and 
other activities; and the management of occupation and 
selection, revenue collection, sales and eviction." 41 

In the detailed description of its strategy, the Bank tacitly 

recognizes the poor environmental quality of the projects being 

produced. The Bank briefly refers to this problem which it defines in 

terms of 'control of aesthetics'. 

Control of aesthet.ics standards appears to he qenerally 
preferable through indirect methods rather than through 
detailed specifications or dwelling construction. The 
orqanization of provision of building materials and 
technical assistance in self-help construction can 
provide the basis for limitinq building excesses while 
avoiding the monotony of standardization of dwellinqs. 
The street layout, design and placement of public service 
buildings in the area and the provision of trees for 
planting by cOJl'D1lWlity groups can aIl help to produce 
attractive surroundings. Monotony may also be relieved 
by the careful placing of commercial and small industrial 
establishments within the project area." 42 

Goethert states that the concern for project implementation issues 

such as administration and management, combined with the concerns for 

economic issues such as CCJst recovery and affordabi 1 ity , became the key 

considerations in aIl sites and services projects. In his view, 

"physical planning has tended to he less important and largely accepted 

without question. This neglect has resulted in ill-conceived plans 

which locked in developments to continued difficulties." 43 

4 • 2 . :2 Physical Planning Considerations 

one of the Most common characteristics in the design of si tes and 

services projects is the use of grid plans. Its wide acceptance among 
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. ..,. architects and planners results from its clear advantages over other 

planning approaches: the grid plan" ..• rationalizes both circulation 

and infrastructure, it can be easily and quickly laid out on the site and 

it imposes a relatively limited number of decisions on the planner. Its 

main advantage, however, is the fact that i t is an approach which can be 

applied to extremely large sites and is capable of seemingly infinite 

expansion." 44 

Despi te the fact that gr id plans have long been used as an urban 

planning strategy, it was not until the 1970s that Horacio Cami nos and 

Reinhard Goethert developed an analytical model which definitively 

established its use in sites and services projects. In the work 

developed by Goethert and caminos, " .•. the gr id represents a matrix 

within which a number of variables can be manipulated: the size and 

proportions of the plot, the length of the blocks and the width of the 

streets. n 45 The Goethert/cantinos model " ... is one of the initial 

attempts to systematically analyze the inter-relationship be~ween the 

planning and design parameters and the cost parameters in an urban 

layout • " 46 The model provides " ••• some indication about the 

sensitivity of the landuse parameters and utility-cost parameters to the 

plot size and plot ratio." 47 

Rybczynski indicates that although the grid offers major advantages 

in terms of infrastructure costs, its greatest disadvantage is the fact 

that it responds primarily to economic concerns while largely ignoring 

socio cultural aspects: 

"The main limitation of the grid in area planning lies in 
the fact that it is a device whose aims are almost solely 
economic. The major concern is to manipulate plot layout 
and infrastructure in order to achieve the lowest 
investment cost per user. The point is not that the 
methodology as it stands is mistaken in stressing 
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economic factors, but rather that it does not provide a 
ready means of incorporating non-economic environmental 
considerations. As a result, it is possible for a site 
and services project to be considered a financial 
"success" in spi te of the fact that i t may be an 
environmental failure. The inability of the grid 
planning approach to come to grip.s with non-economic 
factors is its qreatest drawback." 48 

Payne also criticizes the indiscriminate use of the qrid plan in 

law-income housing projects given the restrictions it places on the 

active and effective use of public open spaces by individuals. To this 

effect, he observes that "the somewhat rigid qrid iron forms ••• do have 

the major advantage of providing easy access for motor vehicles and aiso 

for the layout of public services. They do not however, facilitate the 

richer, more intensive use of urban space observed in (infonnal) 

settlements." 49 

Rybczynski observes that "the difficulty of adapting the qrid to 

different cultures and ways of life is evident if one examines recent 

site and services projects in various locations. In Kenya, El Salvador 

and India the same mind-numbinq qrids shaw the same disreqard for local 

traditions." 50 

The importance given to the correlation of economic variables and 

the physical aspects of planning in order to minimize overall project 

costs peaked wi th the development of the Bertaud model, a mathematical 

model for the analysis of low-incorne housing alternatives. Developed in 

the 1970s by Alain Bertaud, and coauthored by James o. Wright, and Marie­

Agnes Bertaud, the model was prepared by PADCO with the support of the 

Worid Bank. Writing on the reasons that induced the Bank to encourage 

the developrnent of the model, Churchill observes that, for a long time, 

a need was felt " ••• for a more general tool which would directly relate 

the deteminants of the expenditure affordable to design and unit 
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costs." S1 'l'hrough this model, the planner can analyze the " ••. trade­

offs between individual camponents such as the relationships between 

sizes of plot~ and levels af services that can be affarded." 52 

The model has been structured araund two major camponents. "The 

first, known as the 'affordability submodel', enables a planner to see 

the cost implications of a large number of alternative land use 

patterns, infrastructure standards, and pricing options in a given 

project. It shows the effects of different options on the affardability 

of the praject ta selected incorne groups and to the development 

agency. ,,53 The second component, the 'Detailed Land Use and 

Infrastructure Costing and Design Submodel', known as • code 80 1, allows 

planners to design a detailed site plan. 54 

Van der Linden is very critical of how the Bertaud' s model is used 

and sees it as fla typical example of the World Bank attempts to find 

1 apprapriate matches' ." 5S In his analysis of the model, he acknowledges 

that its utility cannot be denied, given that " ••• it facilitates a quick 

calculation of the cost impacts of different project variables such as 

plot sizes, items af the infrastructure and payment conditions." 56 

However, in the following material, he criticizes the model' s inherent 

assumption about relating project variables, such as the monthly incarne, 

to the monthly payments that the households are supposed to afford. 

"Not only is a question mark in place behind the rather 
superficial assertian that the monthly payment that is 
affordable 'can be usually deri ved from household incarne 
and expendi ture data .•• available in most countries'. 
More importantly, incorne data, even if they can be found 
and if they are reliable, are a poor indicator of what 
households can and want ta invest in housing. Il 57 

Rybczynski differs from this position, and on the contrary, 

tnaintains that it is possible ta calculate affordable standards and 
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arrive at an optimum theoretical layout on the basis of disposable 

incorne. 58 

One of the major concerns regarding the Bertaud model is its 

potentially negative impact on project design if used exclusively to 

achieve cost effective layouts. The World Bank recognizes the risks 

involved in its indiscriminate use and states that "the danger is that 

technicians or decision makers may become too enamoured with the simple 

model and try to make solutions 1 affordable 1 wi thout checking whether 

theyare technically possible or the most desirable alternative fram a 

socio-economic viewpoint." 59 

OUring the late 1970s, in India, the Housing and Urban Development 

Corporation (HUDCO), a public sector techno-financial institution which 

finances housing and urban development progrannnes and undertakes 

consultancy and research in low-cost housing projects in that country, 

developed a new mathematical model for the analysis of low-incorne 

housing alternatives. The rationale for the development of the model 

was simple: according to HUDCO, the conventional design process is slow 

and inflexible. Through this process " •.. indi vidual si te layouts, 

infrastructure designs, building designs, quanti ties and cost estimates 

are prepared to assess the co~;t-effecti veness of design 

al ternati ves ..• ,,60 However, this is a time-consuming process which does 

not provide a comprehensive view of the problem as onlya limited number 

of design options can be assessed in this way. HUDCO further indicates 

that these characteristics, inherent in conventional design practice, 

required " •.. a new methodology for analysis and design of shelter with 

increased speed and flexibility and for assessing the housing and urban 

development standards and practices keeping in view the needs, the 
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paying capacity, and priority given by the people for whom these are 

provided •.. Il 61 

Influenced by the principles developed by caminos and Goethert in 

the book Urbanization Primer, and those present in the model prepared by 

Alain Bertaud, HUDCO developed a model in which closely linked land-use 

and cost parameters to produce as many types of physical design options 

as possible. The model helps planners and engineers understand the cost 

implications of the different project layouts possible at a given site 

while maintaining identical physical parameters in terms of area, design 

standards and engineering specifications. It also enables the planner 

to " ... arrive at the most economical and desirable solution in a 

particular case." 62 

The model evol ved wi th the vast exper ience that HUDCO accumulated 

during the 1970s when it mounted nearly 2,000 projects throughout India. 

From these projects, HUDCO created a series of standard planning 

modules, standard utili ty network components and a numœr of typologies 

for dwelling units which were later used to correlate physical design 

and cost parameters tbrough a series of mathematical models and computer 

programs. It is important to point out that in the HUDCO model each 

mathematical model and each computer program relates to a specif ic set 

of standard modules and dwelling typologies. 63 

Through the use of these models 1 i t is possible to associate 

decisions covering " •.• affordability, land sub-di vision, utili ty network 

and dwelling superstructure so as to define the shelter in aIl its 

physical and financia.l dimensions. These models could be used to arrive 

quickly at the desired solution for each component by an iterative 

process ultimately leading to a complete project design including layout 
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and buildinq designs." 64 The HUDCO model is organized around two 

substructures: the first helps to design law-cost housinq within a given 

cost. This substructure, called • A', is mainly used as an instrument to 

design affordable shel ter projects. The second helps to identify the 

cost of shel ter of a gi ven design. This substructure, called 'B', is 

used for project analysis and appraisal. 

As in the Bertaud model, the major disadvantage of the HUDCO model 

is that its aims are primarily economic and that architects and planners 

tend to use it as a tool to obtain cost-effective layouts regardless of 

social and cultural factors. 

4.2.3 Present Planning Trends 

Existinq planning trends, where decisions are chiefly based on 

economic concerns, are now beinq reassessed. According to Payne, 

traditional planning methods have been unsuccessful in dealinq with 

socio-cultural and environmental factors in the design of low income 

settlements. He advocates the use of alternative planning approaches in 

the design of low-income housing, and writes that " ••• there is every 

reason to at least reconsider the nterit of alternative planninq models 

which extract the more posi ti ve and appropriate aspects of indiqenous 

spatial structures and incorporate them into contemporary planning 

strategies." 65 He states that the development of more appropriate 

planning models must be based on a study of informaI settlements 

" ••• which were developed to suit indigenous needs, and which enabled aIl 

social groups to contribute and benefit from urban life." 66 In his 

approach, Payne underlines that the objective is not merely to duplicate 

the spatial configurations and physical fonns of informaI settlements 
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but to recognize that the " ... spatial structures which they generated, 

may weIl provide an object lesson in methods of using land and capital 

to achieve a socially acceptable and economically viable urban 

environment." 67 

In fact, most alternative planning methods are trying to develop 

new sets of settlement standards " ... which seek to accommodate, rather 

than to reorganize, which respond to social needs, which recognize 

traditional living patterns, and which produce living environments that 

are not only affordable, but also culturally appropriate." 68 

One of the leading authors in this area is Christopher Alexander 

who, during the seventies, developed a new planning method that attempts 

to incorporate traditional living patterns in the design of housing 

projects. In The Timeless Way of Building and A Pattern Language, 

Alexander introduces the philosophical framework and the operating 

principles of a new planning theory. "According to this theory, it is 

possible to break down any traditional physical environment into a 

number of indi vidual but associated patterns." ln The essence of this 

approach is based on two assumptions: f irst, that " •.. every place is 

gi ven i ts character by certain patterns of events that keep on happening 

there. Il 70 Second, that "these patterns of events are always interlocked 

with certain geometric patterns in the space." 71 Alexander observes 

that these patterns are the source that generate aIl buil t environments. 

In his view, " •.. each building and each town is ultimately made of these 

patterns in the space and out of nothing else. Il 7Z 

Alexander states that in spj te of the fact that each pattern in the 

space has a pattern of events associated with it, the patterns of space, 

do not ' cause • the patterns of events and vice-versa. However, he 
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maintains that " •.. there is a fundamental inner connection between each 

pattern of events, and the pattern of space in which it happens. For the 

pattern in the spaee, is precisely, the preeondition, the requirement, 

whieh allows the pattern of event to happen. In this sense, it plays a 

fundamental role in making sure that just this pattern of events keeps 

on repeating over and over aga in , throughout the spaee. ft 73 

Among the patterns he has identif ied, sorne may be considered 

universal, but most are unique to a particular culture. Alexander 

affims that " •.• eaeh neiqhbourhood, eaeh building has a particular set 

of these p:ltterns of events aceording to i ts prevailinq culture." 74 

'!he patterns operate at different scales and have been classified 

accordingly: at the lowest level, the patterns refer to the individuai 

person, proqressing to the family, the cluster, the neighbourhood, the 

conununity, and finally to the towns. At any of these levels, the 

patterns can be specifie, sueh as " ••• the optimal width of an open 

square, the maximum distance to shops, or the ideal size of a 

neighbourhood, Il or quantitative, such as: " ... the identification of 

entranees to the cononunities, the effects of bus stops, or the provision 

of road T-junctions." 75 

The basic assumption behind the use of this methodology is that 

once the patterns for a particular context have been elearly identified 

they must be incorporated in any new environment generatecl within the 

prescribed context in arder to be successful. If the patterns are not 

used ta develop the environment, it may become sterile and 

disfunctional. 76 

Based on the principles developed by Alexander, new alternative 

planning strategies have been proposed. Some of these approaches seek 
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solutions that incorporate the principles of Alexander 1 s theory and 

economic considerations. An example of this approach is evident in an 

alternative planning method developed by Rybczynski et al. In this 

case, the pattern language approach has been integrated with the 

economic analytical principles used for the assessment of si tes and 

services projects in the Bertaud model. n The proposed planning model 

has been structured around a three step process: in step one, the basic 

objective " ..• is not to produce a physical plan but to establish the 

gross site area (including open space, conununity facilities and 

circulation), as weIl as the number and sizes of different plots, and the 

widths of the streets." 78 These parameters are based on the use of the 

Bertaud model. In the second step, it is necessary to identify aIl the 

appropriate patterns. In the case of sites and services, the majority 

of patterns will have to be drawn from those classif ied at the 

neighbourhood level. The methodology places special emphasis on the 

need to identify appropriate patterns for different cultures. The third 

step If ••• involves the synthesis of the design patterns with the 

affordable standards that have been developed in steI- one." 79 Under 

this planning al ternati ve, the planner starts the design process at the 

neighbourhood level and progresses in two directions: (a) combining 

neighbourhoods to form communities; and (b) subdividing neighbourhoods 

into indi vidual plots, or groups of plots. The advantage of this 

approach is that it avoids the traditional grid design process: first 

the plot, then the block, and finally the neighbourhood which ultimately 

produces a rigid grid. In this model, "while neighbourhoods may weIl be 

orqanized within a large-scale grid of major roads, they are not simply 

, blocks', but rather autonomous social uni ts." 80 
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The Centre for Minimum Cost Housing at McGill University in 

collaboration with the Vastu Shilpa Foundation of Ahmedabad has been 

studying a series of formaI and informaI settlements in the city of 

Indore, India, in order to understand their physical characteristics, 

the activities that take place in them, and the priorities of sIums 

dwellers. The aim is ta develop an alternative planninq method for the 

design of si tes and services and urban upgrading projects. This new 

methodology is based on of a new set of settlement standards responsi ve 

to the ways of life and spatial needs of the urban poor. The strategy 

of this approach is to identify a set of patterns of acti vi ties taking 

place in the settlements in question and correlate them to the patterns 

of space in which they occur. 

This new planr.ing methodology seeks to overcome some of the 

constraints inherent in the current approach toward the planning of 

sites and services, specifically in the design of streets and public 

open spaces. Ta this effect, Rybczynski observes that although "the 

current planning methodology of sites and services projects recognizes 

the distinction between house plots and circulation space, ,,81 i t does not 

deal effectively with the diversity of activities that take place in the 

'street t. In fact, streets and open spaces are not only places for 

circulation, they accommodate work, shopping and commercial activities, 

and serve as places for social gatherings, domestic act"ivities and 

religious ceremonies. AlI these aspects of land use and the spaces were 

they occur have been studied and classified into five major groups: 

(1) 
(2) 
(3) 
(4) 
(5) 

neighbourhood streetsi 
work places; 
small shops; 
trees and public sgaces; 
house extensions. 
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Based on this research, a set of planning guidelines for public 

open spaces in low-income urban housing projects has been produced. A 

detailed description of the guidelines, which are the focus of this 

thesis, is presented in chapter four. 
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SlTBS »m SBRVlCBS: LUI) Mm U'l'ILl'!'lBS 

This chapter examines the two main elements in the design of sites 

and services projects: land and public utilities. 

1. LUm 

Given that land is a primary resource, its efficient use must be 

considered a priority in the development and implementation of any 

planninq fldJllework, especially in the case of sites and services 

projects. Payne observes that "since land usually represents a 

substantial proportion of the total project costs and is uni versally 

scarce in the locations where it is most needed, it is obviously vital 

to put each square rnetre to the best possible use." 1 

One of the major obstacles in achie"ing efficient land use in low­

incorne housing programs has been the adoption, by a large number of 

developing nations, of western planning standards. The World Bank has 

observed how in many developing countries the physical fOrIn of 

residential areas reveals " .•. the absence of realistic planning 

guidelines reflecting local conditions and needs." 2 These forms have 

" ••• general1y been a function of imported, often grossly overstated 

noms and standards." 3 This situation has been particularly true in the 

case of urban upgcading and sites and services projects. 

Caminos states that the adoption of unrealistically high land-use 

standards has 1ed in many low incorne housing projects to the inefficient 

use of valuable land. In fact, " ••• one of the most conunon problems in 

urban deve10pments is the waste of land in redundant public streets." 4 
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In such cases "the consequences are colossal because they increase in 

geometric proqression, at the larger urban scale, in tenns of costs for 

the users as weIl as for the supplier." 5 caminos illustrates this case 

with an example of a sites and services project where the main street was 

60 m wide. Fortunately in this case, the users took over a strip of land 

20 m wide located in the centre of the street, where a series of informaI 

shops were located, thus, " •.• mak.ing an intelligent use of otherwise 

wasted land." 6 

Laquian writes about the urgent need to rnodify codes and bylaws 

that segregate land use in sites and services projects, given that the 

standards that have been adopted, are not only unaffordable by the urban 

poor, but also directly contradict the traditional ways of life of low 

incorne communities. 

ItAnother provisional building code provl.sl.on is that 
specifie places in an urban area should be devoted to one 
or two uses. Thus, residential areas should be reserved 
for peaceful enjoyment of horne life. Allowinq commerce 
or industry in such areas would produce safety problems; 
encourage noise, chemicalor other type of pollution; and 
lower property values. 
This standard of unifunctionalisrn goes against normal 
conditions in low incorne communities where production, 
commerce, leisure, community affairs, and horne-life 
activities aIl happen in the sarne area and often at the 
sarne tinte. This variety of activities is the source of 
vitality and dynarnism that is so characteristic in low­
incorne conununities." 7 

In Payne t s view, new planning regulations are beginning ta 

facilitate the more appropriate and effective use of land in law-incarne 

conununities. In fact, alternative planning policies are now starting to 

acknowledge the deqree of efficiency with which land is used in poor 

conununities. Activities that take place in informaI settlements, which 

were previously barred from the design of law-incorne housing projects, 

are naw bein9 recagnized and adopted in the development of new 
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standards. In this regard, Payne writes that a wider range of land-uses 

is now " ••• frequently permitted, including shops and workshops on house 

plots, and regulations restrictinq the provision of rooms for rent are 

increasingly being relaxed." 8 

In spi te of the chanqing attitudes toward land use policies, Payne 

states that the extent of the modifications which have been introduced 

is still too limited and yet mostly determined by economic 

considerations. He quotes Rapoport's opinion that a higher degree of 

attention needs to be given to socio cultural factors which have a 

decisive influence over the ways in which land is used. 9 

2. U'l'ILITIBS 

Besides land, the provision of infrastructure services is the 

second major factor directly affecting the final development costs of 

sites and services projects. 

Accordinq to J<irke, "The design and provision of appropriate 

infrastructure and utility services for both sites and services and 

urban upqradinq projects in developing countries is a relatively new and 

inexact science. The World Bank has only been involved in this sector 

for 10 years and only a few countries can claim experience of more than 

20 years." 10 J<irke claims that although important progress has been 

made in the design of affordable and appropriate infrastructure 

facilities, significant problems remain in the areas of administration, 

and maintenance. 11 

In planning sites and services projects there are five major 

infrastructure components which affect the final cost and the 

affordability of individual plots. These are presented by Shah as 
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follows: 

1. circulation: "Raad access facilitating access to the 
place of employment either by foot or by public or 
private transport. 

2. Water: either conununal or individual supply. 

3. Sanitation: pit latrines, sewered aquaprivies, 
cesspools, septic tanks or conventional sewer facilities. 

4. storm drainage: either by natural slopes with 
necessary culverts or by conventional storm drains. 

5. Electricity and street lighting: minimum security 
street lighting and access to indi vidual electrical 
connection if desired by the resident." 12 

The fOllowinq section reviews the main considerations for the 

design of each of the above infrastructure services in sites and 

services projects. 

2.1 Aceess and circulation 

circulation networks are one of the most important components of 

any urban layout. Besides determininq patterns of vehicular and 

pedestrian circulation, land use, and layout subdivision, circulation 

networks also determine the layout of utilities such as storm water 

drainage, water supply, sanitation, electricityand street liqhting, and 

pavement. The World Bank observes that once the circulation network is 

designed and the layout is established, i t " ... becomes the pr imary 

determinant of subsequent commitment in terms of factors such as land 

requirements, infrastructure lengths, administration, maintenance, as 

weIl as the overall performance development." 13 

2.1.1 Design criteria 

In most sites and services projects, streets are strictly designed 
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as circulation channels. However, besides circulation, streets in low 

income settlements are places for social and cultural interaction where 

household, cormnercial and work acti vi ties are performed. 14 

Unfortunately, oost international agencies and practitioners working in 

the area of low income housing fail to recognize this facto The united 

states Agency for International Development (USAID), indicates that "The 

primary object~ve of circulation is to provide adequate and safe means 

of vehicular and pedestrian circulation." 15 Similarly, the World Bank 

def ines circulation as the ft ••• areas of land devoted to providing 

pedestr ian and vehicular circulation: a road network for access, 

distribution and collection." 16 The notion that streets are places only 

for circulation is the major limitation present in these definitions. 

Design considerations regarding circulation are conunonly grouped 

around the following three areas: 1. level of servicing, 2. design 

standards, and 3. costs. 

2. 1.1. 1 Level of Servicing: the initial level of servicing, or 

standard of construction, for circulation in sites and services projects 

is primarily determined by economic considerations such as the 

cormnunity's capacity to pay and the financial resources available. 

However, irrespecti ve of i ts total cost, the conunon approach toward the 

design of circulation networks is to minimize the initial investment 

required for the provision of the service, thus, making space for future 

improvements without the need to duplicate or replace existing 

installations. This approach requires that a minimum and a standard 

level of servicing De considered. 17 

In Kirke' s view, "the minimum level of service in the provision of 
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on-site roads and footpaths should relate primarily to the provision of 

reasonable access to aIl buildings for pedestrians. Paths or walkways 

provided for this purpose should be weIl compacted, not subject to 

flooding durinq reqularly occurrinq wet periods and, in dry areas should 

be provided with at least a seal coat which will keep down the dust." 18 

According to USAIO the minimum level of service for circulation 

consists " .•• in the basic treatment of the soil to provide a wearing 

surface for circulation and drainage, and to minimize erosion, dust, 

mud, and maintenance. When possible, this treatment will provide a 

subgrade for future surfacing or pavinq." 19 

The standard level of service for circulation, on the other hand, 

consists " .•• in the improvement of the minimum level to the level 

established by the local codes in terms of traffic load and bearing 

capaci ty ." 20 

2 • 1. 1.2 Design Standards: the design and construction of streets 

in planned settlements in developing countries has been characterized by 

the use of conventional standards which are conunonly based on European 

codes. 21 These standards usually disreqard the type and frequency of 

traffic, the population densities, and the social, household and 

conunercial activities that take place in low-incorne neiqhbourhood 

streets. 22 Besides being inappropriate in relation to the real needs of 

the probable beneficiaries, these standards are usually unaffordable. 

The use of such standards commonly lead to the design of streets 

which tend to be extremely wide, considerinq the size and frequency of 

vehicular traffic. 23 Rybczynski observes that "in planned low incorne 

settlements, where plot areas can be as smaii as 25 square rneters, wide 
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access streets can result in disproportionately large portions of the 

site being used for circulation, as compared to plots, with consequently 

hiqher land development costs. ft 24 

In planned housinq projects, streets are usually classified in 

relation to the modes of circulation. Under this framework, the user and 

the relative domination of either pedestrians, vehicles or bath, 

determine the physical characteristics of the street. Z5 The material 

which follows reviews the main desiqn considerations which are beinq 

observed by international agencies and practitioners in the design of 

pedestrian and vehicular streets in sites and services projects. 

Pedestrian streets: Cantinos writes that this type of street 

" ••• serves primarily for pedestrian access to interior lots, and 

communal parkinq facilities and secondarily for limited and controlled 

access of service and emerqency vehicles such as f ire trucks, 

ambulances, police patrols, etc." 26 USAID states that the minimum 

width of pedestrian streets should be determined according to the 

intensity of use: 

"1. 50 m 
1.70 m 
2.00 m 
2.40 m 
3.00 m 

inside residential areasi 
on local streets; 
qeneral, for people passinq; 
beside vehicular parking; 
beside corrnnunity or commercial facilities." 27 

Kirke supports this view and states that the width of pedestrian 

streets should vary in relation to the density of anticipated use. He, 

however, does not qo as far as to reconunend the use of any predetermined 

width standards, advocatinq only the need to observe a minimum street 

width of at least 1.5 m irrespecti ve of i ts situation. 28 

cantinos, on the other hand, proposes an average pedestrian street 

37 



..... 
'''.b 

width of 3 to 4 m. with a maximum acceptable grade of 80%. '19 

Pedestrian \ vehicular streets: design considerations for this type 

of streets are usually determined in r' 1 ation to the width of 

circulation right-of-ways (ROWs). As shown if figure No.l, circulation 

ROWs consist of: " (1) carriage ways (vehicular circulation and parking 

lanes); (2) walkways; and (3) buffer zones (median strips, planting 

areas, ~tc. most appropriate in arteries and express ways) ." 30 

USAID suggests that the width of the ROWs in sites and services 

projects should be determined on the basis of projected traffic volume, 

modes of travel and desired speeds. The agency also states that the 

initial level of servicing selected does not influence the width of the 

ROW. 31 

~ RCW . . Ii •• ",tll C.,~i ... '''11 •. u".,,, ; 

~ 1 
, r-I 

; 
: 1 ill-~ o 

ROW 

..... 'k 

r~ 
1141""'11 

~ 
" .... . ~ 

FIGURE No. 1 STREET SECTIONS, RIGHT-oF-WAYS 

Based on factors such as the relative dominance of pedestrians or 

vehicles, speed of circulation, aaïd vehicular capacity, Caminos proposes 

three types of pedestrian\vehicular streets with the following design 
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characteristics: 

- Residential and neighbourhood streets where pedestrians dominate 

over vehicles. The width of these streets (ROW) ranges between 9 to 12 

meters allowing vehicular speeds of up to 16 kph. The maximum acceptable 

grade for this type of street is of 32%. 3Z 

- Access and collector streets where vehicles dominate but do not 

control the situation. The width of these streets (ROW) ranges between 

12 to 16 meters for speeds of up to 30 kph, and 18 to 22 meters for 

speeds of up to 40 kph. The maximum acceptable grade for this type of 

street io of 15%. 33 

Interconununi ty access and primary streets where vehicles 

strongly dominate over pedestrians. The width of these streets (ROW) 

ranges between 23 to 28 meters allowing speeds of up to 60 ){ph. The 

maximum acceptable grade in this case varies between 5% and 15%. 34 

Design parameters for pedestrian\vehicular streets in sites and 

services projects are also determined in relation to the minimum 

standards required for circulation. Kirke indicates that "for vehicular 

access, the minimum standard will generally relate to access required 

for emergency vehicles; in this respect no plot or dwelling should be 

further than 75 m from a vehicular road." 35 

USAID, however, recommends that vehicular lane widths (carriage 

ways) be determined on the basis of speeds of vehicular traffic: 

2.80 to 3.20 m for speeds of up to 60 kph. 

3.00 to 3.50 , for speeds of over 60 kph. 

Additionally, USAID suggests a minimum vehicular lane width of 2.40 

to 3.00 m in streets where vehicle parking is allowed. 36 The agency also 

recommends that for aH circulation ways a minimum longitudinal slope of 
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1% and a grade between 2 ta 4% from crown to gutter be left for 

drainage. 37 

Besides addressing the problern of standards for street widths, 

guidelines for the design of pedestrian\vehicular streets also stress 

the importance of carefully considering the design of street 

intersections. USAI 0 writes that for the design of street 

intersections, three interrelated elements need to be considered: 

fI_ angle of intersections (not less than 60 degrees) 

inner curb radius (4 m minimum for minor streets, 10 
m 1ltinimum for collector streets, 12 m minimum for 
arterial streets) 

sight distance line (45 kph, 60 m; 60 kph, 75 mi 80 
kph, 100 m) ." 38 

Sorne international aqencies, such as the World Bank and USAID, also 

make reference to the naed of incorporating cultural and environmental 

factors in the design of circulation networks. USAID underlines the 

importance of using local noms ta " ... help determine modes of travel, 

travel times for particular trips, speeds and frequency of trips." 39 In 

addition, the agency indicates that depending upon the context "Raad 

design may have ta consider special features such as separate lanes for 

bicycles, animaIs and animal drawn carts." 40 

2 • 1. 1. 3 Costs: Tradi tional planning approaches use areas of 

circùlation as a means to determine project efficiency. The ratio 

between the total site area and the percentage of land taken up for 

access and circulation ~stablishes a cost-eff iciency indicator for 

project layouts. Kirke writes that in early sites and services projects 

this ratio was frequently over 40%. This percentage however, has been 

substantially decreased. Areas for circulation in new sites and 
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services projects in South-East Asia have been reduced ta less than 20% 

of the total site area. 41 The World Bank suggests that "the normal range 

for circulation areao:. in a weIl balancecllayout is 20% at lower densities 

ta 30% at higher densities." 42 Layouts in excess of 30% evidence 

excessive circulation which increases public responsibility and costs. 

On the other hand, a layout under the 20% mark indicate insufficient 

circulation. 43 

According to Shah, "Roads and storm drainage cast represents on the 

average 30 to 40 percent of the total on-site infrastructure." 44 USAlD, 

however, estimates that the combined cost of circulation and drainage is 

sliqhtly higher: 35% ta 45% of the on-site utility costs and between 10% 

and 15% of the total site costs. This service by itself represents the 

highest proportion of aIl utility costs. 45 

2.2 •• ter SUpply 

The principal objective of water supply is to provide access ta 

potable water for drinking, cooking, personal hygiene and sanitary 

purposes. In si tes and services projects, provision of water must be 

considered a priority and establishecl within or at an economical 

distance from aIl plots. 46 USAID suqqests that the distance between 

plots and water supply lines should not exceed 100 m. 47 

2.2.1 Design criteria 

There are two major considerations which need to be carefully 

balancecl for the provision of water in sites and services projects: 

1. the level of servicing standards, and 2. the selection of servicinq 

options. Shah describes the aims of each of these two concepts as 
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follows: 

"'lbe aim of servicing standards is to supply the service 
at a certain standard irrespecti ve of the costs. The aim 
of servicing options is to minimize the initial 
investJnent that is required to provide services. This 
must allow future improvements without repeating or 
destroying existing installations. Thus the servicing 
options imply a postponement of the installation of 
services at an acceptable standard and do not mean that 
the servicing standards are irrevocably lowered. The 
concept of servicing options also recoqnizes the 
potential for incremental improvement through an 
efficient use of available resources." 48 

2.2.1.1 servicing Standards: the servicing standard is primarily 

determined by the quantity and quality of water that is provided. The 

combinat ion of these two factors, ~antity and quality of water, 

constitutes the principal cost determinant for the on-site water supply 

system. 49 While control over quality of water is usuêllly considered an 

external factor to a si tes and services project, a factor over which the 

planners of a project have very limited influence, the initial and the 

standard levels of water consumption are exclusively internaI planning 

considerations. 

Quantities of ~,ater consumption vary from COUlrltry to country and 

from region to region depending primarily upon technical resources and 

socio cultural factors. The World Bank writes that the level of water 

consumption mainly " ..• depends on the standard of living, life styles, 

local conditions and level of charges." 50 In fact, factors such as 

population densities, " ••• climate, standards of living, extent of water­

borne sewerage, water pricing, extent of private supplies, water 

quality, type and scale of conunercial and industrial activities, use of 

meters, distribution system pressure and system management" 51 determine 

the levels of water consumption. 
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In order to establish levels of water consumption it is necessary 

to estimate the nlUllber of litres per capita per day that are required in 

a given contexte In this regard, the World Bank makes special reference 

to the study conductod by White, Bradley and White during the 1970's in 

low incç,me housing projects in East Africa. As a resul t of their 

research, they were able to determine average levels of water 

consumption for single tap on plot connections and on-site conununal 

stand pipes. They concluded that the average level of water consumption 

for low incorne families recei ving piped water wi thin the plot was in the 

order of 30 litres per capita per day. When the water had to be carried 

from dist.ant sources, the rate of consumption dropped to 15 lcd. 52 

Given the impossibility of forecastinq a standard level of 

conswnption, international agencies have developed tables which list the 

average per capita residential use of water for different countries, as 

shawn in figure No.2. 

In the design of level of water consumption for si tes and services 

projects, Kirke estimates that as a rule of thumb, " ••• the most conunon 

applicable and affordable standard of service ... is based on the 

delivery of around 100 litres per capita per day through a single tap 

out let on each plot... 53 The Wor Id Bank, on the other hand, estimates a 

minimum standard of service of 20 100 for communal stand pipes, an 

average of 120 lcd for single tap connections, and 180 lcd for multiple 

tap connections. 54 

2.2.1.2 Servicing Options: Amonq the various water servicing 

options, the four distribution systems which are most frequently used 

are: (a) communal wells; Cb) conununal stand pipes; Cc) single tap 
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connections to piped water supply; and (d) multiple tap connections to 

piped water supply. 55 

In planned low-incorne housing projects, conununal wells and public 

stand pipes are frequently selected as the initial rnethod for water 

distribution. The criteria for selection seems simple: both 

distribution systems, communal wells and public standpipes, present a 

much lower cost than conventional on-plot single tap connections. ~ 

According to Koenigsberger "standpipes or public fountains have much 

lower costs than normal piped water systems. This is due to the lower 

number of out let facilities provided and to the fact that per capita 

demands from standpipe source are usually lower than the demand fram 

house connections. Lower per capita consumption means smaller pipes can 

be used and less storage capaci ty is required." 57 

Kirke, on the other hand, is critical about the use of standpipes 

mainly due to proven lack of maintenance and dubious cost reductions. 

He advocates that " ..• where good planning results in minimum lengths of 

infrastructure networks, the cost of providing an on plot single tap 

will be li ttle more than the cost of providing adequate standpipes. ,,58 

In order to minimize long term costs, Van Hyuck recommends that 

provision for 'ul timate indi vidual services' be developed from the 

outset of the project. He believes that " ... regardless of the initial 

method of distribution, the system itself should be laid out in 

anticipation of i ts eventual expansion to provide indi vidual service to 

each plot." 59 

USAID has developed a list of technical design considerations which 

introduce the basic principles required for planning an efficient water 

supply distribution network, irrespect ive of the servicing option 
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selected. Within the list of technical guidelines for the construction 

of water supply distribution networks the following design principles 

are included: 

"_ Water pipes should be located under public roads and 
walkways for maintenance and repair i they should be 
buried at least .5 m and should not be placed in the s~ 
trench with sewers; the trench should have a good 
foundation and be tested for leakage after installation. 

Piped water principles should be laid out, if 
possible, with no dead ends in order to facilitate flow 
and eliminate stagnant water. 

- Choice of pipe materials should be determined by 
availability, cost, local regulation and the chemical 
composi tion of the soil and water. 

- Fire hydrants, if feasible should be located no more 
than 200 m (100 ln preferred) from any plot. Il 60 

In addition to the above, the World Bank underlines the need to pay 

special attention to the selection of the material of the pipes, given 

that pipes are a major cost element of any water supply system. 61 

2.3 Sewage DisposaI - Banitation 

The basic objective of sanitation systems is to provide efficient 

and hygienic means of disposaI of both human and household waste in 

order to prevent pollution, disease and contamination of potable water. 6Z 

Sanitation systems have been classified in several ways. One of the most 

conunon methods of classification has been to group the various 

sanitation options into on-site or households systems and off-site or 

conununity systems. 63 On-site disposaI systems include the following 

five options: (a) pit latrines; (b) pour-flUSh toilets; (c) composting 

toiletsi Cd) acquaprivies; and Ce) septic tanks. ~ Off-site disposaI 

solutions include: (a) bucket latrines; (b) vaults with vacuum cart 

collection; (c) sewered acquaprivies; and (d) conventional sewerage 
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systems." t» 

2.3.1 Design criteria 

For the purpose of this thesis only conventional sewerage systems 

are taken into account. A brief description of their main design 

characteristics, and cost implications is presented below. 

2.3.1.1 Conventional sewerage systems: Mara writes that 

"conventional sewerage is a high cost, high convenience sanitation 

technology. Excreta are deposited in a cistern-flush water seal toilet 

from where they are flushed by 10-20 litres of clean, potable water into 

a network of underground sewer pipes, into which is discharged aIl 

domestic suilage." 66 This system presents two major disadvantages: it 

uses 30 to 40% of the total domestic water consumption and it has very 

high operationai costs. 67 USAID indicates that together with septic 

tanks, conventional sewerage are the more expensive sanitation systems. 

In the case of conventionai systems the same agency aiso states that 

lesser gross densities and higher sewerage flows increase installation 

costs. 68 

According to USAID one of the key aspects in the design of 

conventiunal sewerage systems is the selection of appropriate slopes to 

provide self-cleansing velocities. The agency indicates that the 

minimum water veloci ty to retard sediment is of 0.4 5m/ sec. 

Consequently, sewerage systems with minimal quantities of water demand 

greater slopes to maintain the minimum velocity required. 69 Conventional 

sewerage systems require the use of manholes for cleaninq and 

maintenance purposes. caminos writes that manholes need to be 
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" •.. located at aIl intersections, at aIl turns, at dead ends and at other 

points to anticipate future expansion." 70 The maximum spacinq between 

manholes for small diameter pipes is of 100 meters while for large 

diameter pipes spacing can go up to 150 meters. 71 

The basic principle for the selection of a sanitation system is 

that regardless of the option to be adopted, this has to be designed in 

accordance with the water supply system preselected. In fact, the levei 

of water supply, and thus of water consumption, will clearly determine 

the waste-water removal option to be adopted. Disregard for this rule 

will result in poor sanitation conditions and increase health risks. 

Besides technical considerations, socio cultural factors are 

another important element in the criteria for selecting a sanitation 

system. Kirke advocates that " ••• the primary requirement is to make 

adequate, affordable, culturally acceptable and technically feasible 

provision for appropriate sanitation facilities." 72 The World Bank 

supports this viewand indicates that in selecting a sanitation system 

its cost should not be seen as the dominant factor. The Bank writes that 

sometimes factors such as density, local conditions and life styles play 

a more important role. 73 

2.4 storm drainage 

The primary function of storm drainage is the removal of storm 

water runoff to prevent flooding. The lack, or inadequate provision of 

this system will result in flooded roads causing high material damage 

and higher maintenance costs. 74 It is important to highlight that in 

most cases a higher initial investlnent in storm drainage rnay represent, 

over time, a clear benefit in terms of lowering road maintenance costs 
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and road repairs. 

2.4.1 Design criteria 

Technical guidelines for the design of storm drainage systems in 

sites and services projects are usually structured around a minimum and 

a standard level of servicing. 

2.4.1.1 Minimum level of servicing: the minimum servicing level 

consists of a system of shallow and deep ditches discharging into 

natural drainage channels. Shallow ditches should be designed as part 

of the streets and walkways, and should avoid the use of sharp angles ta 

facilitate their cleaninq. 75 caminos reconunends that shallow ditches be 

designed as an integral part of the pavinq surface gi ven that this type 

of " ... design offers economy in construction, and easy maintenance, and 

also facilitates the utilization of the street by the people for 

different acti vi ties. Il 76 Deep di tches are considered the most 

inexpensi ve secondary collectors of rain water. Deep di tches, however, 

require constant maintenance. caminos writes that although there are 

several models of deep ditches, the use of wide ditches with gentle 

slopes are usually preferable given that these facilitate cleaning and 

minimize accidents. He indicates that local conditions such as 

rainfall, topography, and soil dictate the selection of the most 

convenient type. n 

2.4.1. 2 Standard level of servicing: the standard level of servicing 

consists " •.• of a system of curb gutters and underground pipes 

discharging into either natural draining channels or a more extensive 
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built drainage system." 78 USAID indicates that there are three critical 

factors to be considered in the design of standard level storm water 

systems: (1) pipe sizes and material; (2) location and capacity of curb 

in lets i and (3) location of manholes and i ts spacing. The agency 

summarizes the key design considerations regarding each of the se aspects 

as follows: 

tI_ Pipe sizes are determined by plan layout, soil type 
and profile, rainfall intensity, gradient and roughness 
coefficients; pipe material is determined by economy, 
availability and local regulations; 

Size, number and placement of curb inlets determine 
how free the streets are kept of runoff wateri their 
location next to the rnanholes facilitates cleaningi 

Manholes should be located at intersections, bends, 
dead ends and generally at 100 m intervals." 79 

A factor that requires special attention in the design of storm 

drainage networks is the practice of combining storm water together wi th 

sewage. Kirke observes that this practice needs to be carefully 

assessed primarily because of the health risks involved. He writes that 

"in MOSt developing ci ties urban sewerage networks are bath limi ted in 

scale and heavily overloaded. Where any risk of surcharging exists, or 

can be forecast, the addition of water storm to the sewers will simply 

resul t in untreated sewerage being spread over a greater area of the city 

streets." 80 

USAID indicates that an additional factor of concern in the design 

of storm drainage networks is the topography of the si te. The agency 

indicates that fIat lands or land with a 20% slope, or higher, require 

special preparation for drainage, thus increasing the overall project 

costs. On the other hand, land with a gradient between 5% and 10% 

facilitates drainage. 81 
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2.5 Blectricity aDd str_t LiqhtiDg 

The main objective of electricity and street lighting " ... is to 

provide power to each plot for domestic requirements, to provide 

illumination at night in the streets for safety and acti vi ties, and to 

provide power for public utilities and communications." 82 According to 

the World Bank, this service is potentially the most capital intensive 

of aIl infrastructure networks. 83 

Although electricity is not always considered of primary 

~rtance, at least during the first stages of a sites and services 

project, sorne level of electricity needs to be initially ~unsidered. 

The minimum level should include the capaci ty to provide street lighting 

to improve neighbourhood security and possibilities to develop small 

scale businesses or industry. Depending on the users priority and 

abi1ity to pay, private connections receive a higher or a 1esser 

priority. In latin America for example, ". ~ .priority for electricity is 

higher than the other uti1ities, and users are wi11ing to pay a 

relatively high proportion of their housing costs towards a private 

connection, whereas many low incorne househo1ds in other countries prefer 

to use lower fuels." 84 

2.5.1 Design Criteria 

In sites and services projects the e1ectrical distribution networks 

are usually aerial with service drops and meters. Savings in the 

provision of the service are more 1ikely to be achieved if the design 

standards of the networks are modified in order to reflect more 

realistic levels of demande To this effect, Kirke has demonstrated how 

overstated electrical design standards produce a significant increase 
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in the total network costs. 

UIt is common for agencies to assume a domestic demand of 
about 1.5 kW per plot. This is between three and six 
times greater than the actual demand for low-incorne 
households, and will, when applied to network design, 
dramatically increase the costs." 85 

However, when in order to reduce ini tial investment costs a 

controlled progressive development is considered, the initial minimum 

level of service should " ... consist in the provision of high and low 

tension aerial cable passing next ta but not connecting each plot, with 

street lamps at each intersection." 86 USAID observes that the adoption 

of this meas~~e is highly impractical hecause when a minimum initial 

level of service is provided, " ... it is very common for the people to 

make illegal connections to the aerial network." 87 The standard level 

of service, on the contrary, should consist in the provision of street 

lamps on each pole and the connection of each plot to the cable network. 88 

The following section presents a summary of the key technical 

guidelines required for the design of aerial electricity networks and 

street lighting. 

- Cami nos recommends that for secondary low-tension networks the 

maximum length for circuits should he of 150 meters with a voltage drop 

of 5 V. 89 USAID however, recommends a maximum circuit length of 200 

meters with a voltage drop of 6 V. 90 

- Poles should he placed at a maximum distance of 30 to 40 meters 

and at aIl points where there is a change in cable direction. 91 

- Specifications regarding optimum pole heights reconunend that for 

high tension cables and transformers poles should have a minimum height 

of 10 meters; poles for low tension cables should have a minimum height 

of 7 metersi poles for individual service drops should have a minimum 
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height of 5.4 meters. 92 

The maximum distance between service drops should be of 30 

meters. " ... the possibility of linking several nearby lots to one 

service drop should he considered, particularly in the case of clusters 

and condominiums. Service drops can cross streets." 93 

At the minimum level street lamps should be provided at aIl 

street intersections. At the standard level, street lamps should be 

installed at aIl poles, providing a minimum level of street lighting of 

0.2 to 0.5 footcandles. 94 

"Underground supply of networks of electricity are too costly 

for consideration in sites and services projects." 95 

In order te red~ce costs, the use of combined circuits for 

street lighting and for electric services should be provided. 

Additionally, the use of "Efficient lamps, wide spacing of poles and 

lamps, large lamps and high mountings directly reduce capital costs." 96 

2.6 ccaaunity utilities an4 services 

Besides the above five infrastructure services, Caminos refers to 

a series of complementary utilities, services and facilities that need 

to he considered in the formulation of sites and services projects such 

as: " ... gas, telephone, public transportation, police protection, fire 

protection, refuse collection, health, sChools, .•• and other connnunity 

facilities." 97 However, these are seldom included in theoretical 

studies of sites and services because the extent to which any of these 

may affect a project vary depending upon the particular conditions of 

each project. 
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CAPl'IR III 

IIDIA: 8I'l'BS MD SBRYICBS 

The design of sites and services projects, as it was documented in 

the first chapter of this study, has been characterized by the use of 

conventional planning methods which primarily stress economic efficiency 

in si te layouts. The goal has been to make plots affordable to a maximum 

number of people. The implementation of this planning principle in 

sites and services programmes aIl over the world, has resulted in a 

tendency to project standardisation regardless of the context. Sites and 

services projects in India are no exception. 

sites and services progranunes in India " ••• provide plots of land 

for the use of the Economically Weaker sector, with varying levels of 

services and amenities.'" Project alternatives range from demarcated 

plots of a given plinth area with minimum infrastructure servicing 

options, such as conununal sources of water supply and sani tary 

facilities, to core housing with fully serviced on plot infrastructure 

schemes. The level of infrastructure services and ameni ties provided in 

each case is determined by the physical and economic constraints of each 

project. 

sites and services projects and the upgrading of squatter 

settlements and sIums are, and will continue to be, the most efficient 

housing strategies to meet the increasing low-incorne housing shortage 

despite facing difficulties in the procurement of suitable land, limited 

financing, and unrealistically high planning and construction standards. 

OVer the past ten years bath housing strategies have been widely used by 
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the Indian central government which has adopted them as the pillar of its 

housing policies. The trends are clear: during the sixth five year 

plan, 1980 - 1985, the central government incorporated for the first 

time the upgrading of sIums and squatter settlements as part of its 

housing strategy. This policy decision was complemented with an effort 

to boost the development of serviced lots. To this effect, Sundaram 

writes that " ... the sixth year plan envisaged an investment of Rs. 4,850 

million to produce 1.6 million EWS (economically weaker sector) units in 

the form of developed sites." 2 However, there is very limited data 

about the results of this plan. The same author indicates that by the 

end of the fiscal year there was no information as to how the allocation 

was used and who benef i ted. 3 

OUring the seventh five year plan, period 1985 - 1990, the 

development of urban upgrading and sites and services programmes was 

kept as the official housing policy for the EWS. The plan directed 

" •.. the public sector to concentrate on the provision of developed si tes 

and the provision of a fiscal and financial infrastructure to the 

beneficiaries for the construction of the houses." 4 

The eighth five year plan, 1990 - 1995, still continues ta keep 

sites and services and squatter upgrading as the main housing strategies 

to reduce the law-incame housing deficit. This plan emphasizes the need 

to stimulate the participation of private land owners in land 

subdivision programs, a model knawn as ' participative land development 1 , 

and to expand the coverage in water supply and sanitation. The goal is 

to increase the percentage of land available for sites and services 

projects. 5 
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The graduaI shift in housinq policies in Inclia has originated a 

significant increase in the number, and scale, of sites and services 

projects built and under construction. Although overall statistics at 

the national level about the impact and reach of sites and services 

programmes are still very limited, available statistics for major urban 

centres clearly demonstrate the effectiveness of this housinq strategy. 

Examples can he observed in the vast low-income housinq programmes 

implemented in cities such as Madras, New Delhi, Bombay, calcutta, and 

Indore amonq others. The followinq two examples help to illustrate the 

scale and impact of si tes and services in Indian ci ties. 

In the case of Madras, the Tamil Nadu Housinq Board (TNHB), the 

local txxly responsible for constructinq social housinq, in association 

with the World Bank started to in 1977 ta develop an ambitious housinq 

programme which included the construction of large scale si tes and 

services projects. Pugh writes that as a result of this plan alone, the 

total number of plots developed in the form of sites and services, 

between 1977 and 1984, was approximately of 157,000. 6 Since 1984, the 

average volume of sites and services type plots built has been estimated 

at 25,000 per annum. 7 This annual increase represents an additional 

150,000 plots between 1984 and 1990. 

Another example of the extent of sites and services can be seen in 

New Delhi where by the end of 1981 the official housing agency, the 

Delhi Development Authority (DDA), reported the development of 

approximately 260,000 plots in the form of sites and services and 

resettlement schemes. a 

In the material which follows main factors which have had a direct 
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impact over the development of sites and services are reviewed. 

1. URBUI PO~TION GROI'1'H MD ITS Ei"i'ICl' ON BOUSDfG 

The adoption of si tes and services projects and the upgrading of 

sIums and squatter settlements has been the resul t of the enormous 

pressures that have been exerted by the high rate of urban growth on 

urban resources such as housing, water supply, san itat ion , and power. 

According to the 1971 census the total urban population of India was of 

110 million persons. By 1981 this figure had increased to 160 million, 

representing 23.70 percent of the total POPulation. This meant an urban 

POPulation increase of 50 million persons over a ten year period with an 

average increment of 4.54% per year. 9 Projections for the 1981-1991 

period estimate that India's urban population will increase by 

approximately 70 million people. 10 This rapid rate of urban growth has 

been primarily determined by two factors: the increasing level of rural 

urban migration and the high rate of birth. 

1.1 Rural-Urban Migration 

The constant influx of rural population migrating to urban areas 

has been mainly determined by the extremely poor living conditions in 

Many rural areas, and the search for employment. The figures are 

staggering. During the 1971-1981 period the total number of rural-urban 

migrants was approximately of 34 million (about 68% of the total 

increase in urban population). 11 If the current trends of rural-urban 

migration remain at this level, as it is expected, during the decade of 

1981-1991 urban centres will have increased their POPUlation by 
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approximately 47 million. 

1.2 Birtb Rat. 

The increase in 1ndia's total population due to high birth and 

longer life expectancy rates has also been overwhelming. According to 

the 1981 census the total population of 1ndia in that year stood at 685 

million, with an annual growth rate of 2.4%. 12 Moderate population 

projections estimate that during the 1981-1991 period, the total 

population will have increased by 151 million, averaging a total of 836 

million persons. 13 1t is estimated that roughly 45% of the new births 

during the decade will occur in urban centres. 14 

1.3 Slua Population 

This massive increase in urban POPulation in combinat ion with a 

limited housing stock, a restricted access to the land market, and a lack 

of economic resources to cope wi th the housing needs of the new 

population, has resul ted in the steady growth of informaI settlements or 

'sIums'. Accordinq to statistics provided by the National Buildings 

Organisation in New Delhi, JO million persons, out of a total urban 

population of about 160 million, are now living in sIums. 15 

SIums in India have been traditionally seen more as a housing 

problem than as a housing solution. The first official policy toward 

sIums and squatter settlements was established under the SIum 

Clearance/1mprovement Scheme of 1956 in which the central government was 

63 



granted with necessary powers to compulsorily acquire the sIum and 

squatter settlements areas in order to redevelop them. The aim was to 

demolish and replace what, in the eyes of the government was considered 

as unfit housing areas. 16 But in 1972 the Indian central government 

introduced a major change toward the policy of sIum eradication. The 

emphasis was put on the environmental upgrading of sIums through the 

provision of infrastructure services such as communal water supplies, 

sewerage, storm water drains, communi ty baths and latrines, street 

Iighting, and paved roads. 17 In the fOllowing material Gupta aptly 

summarizes the causes for the change in policy direction: 

"First, there was the wide spread resentment against the 
wholesale demolition of established communities that 
redevelopment often entailed. second, the volume of 
available resources for redevelopment were inadequate to 
bring about the desi.ced increase in the quality of 
housing stock within a reasonable periocl of time and to 
match the rate at which fit dwellings were deteriorating. 
Moreover, the shift in emphasis was expected to induce 
the owners of substandard dwellings to invest in 
renovating their properties. Finally, it was ~xpected 
that a given quantity of resources would distribute 
benefits more widely if they were used for renovation 
work rather than devoted to redevelopment. With this 
shift in emphasis, explicit recognition was also given to 
the fact that the neighbourhood environment constitutes 
an important housing externality." 18 

The adoption of large scale sites and services proj€cts in India 

began during the late 1950s as a result of the implementation of the 

resettlement programs. These early projects were designed to house the 

lower income classes living in sIums and squatter settlements, however, 

the adoption of inappropriate housing policies greatly limited their 

success. In fact, problems related primarily to location and the use of 

extremely high standards made them unaffordable by the urban poor. 

Additionally, the adoption of high subsidies greatly limited the 
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potential to cover a signif icant segment of the population. An example 

of this approach can be seen in the resettlement programs implemented in 

New Delhi during that periode Writing on the subject, Bhatt describes 

how the Delhi Development Authority (DDA) developed sites and services 

projects with " ..• rather generous design standards - 72 sq. m plots with 

a built-up plinth, individual toilets and water connection on the plot 

and sometimes a small core structure. In addition, the beneficiaries 

were entitled to a Rs. 1000 (US 1. OO=Rs. 12) grant for the super 

structure construction." 19 Most of the sites and services projects 

built under resettlements programs were developed in the outskirts of 

the ci ties where employment opportuni ties were almost non-existent, 

transportation was expensive and inefficient, and where the provision of 

infrastructure services was difficult and costly. As a result, many of 

the beneficiaries had to abandon these projects soon after occupation 

and return to the cities after selling their rights to the plots to 

higher income groups. 20 Examples cf rehousing and resettlement programs 

can be found throughout India, however, case studies have been primarily 

documented for the major urban centres of Delhi, Madras, calcutta, and 

Bombay. 

From 1975 to 1977 an " •.. emergency rule was imposed throughout 

India, civil liberties were curtailed and the police were given 

extraordinary powers." 21 During this period, local goverrunents used the 

extraordinary powers granted to relocate a large number of sIums. The 

largest mass relocations took place in New Delhi where " ••• 16 new 

resettlement colonies were created to acconunodate around 700.000 evicted 

squatters." 22 Bhatt indicates that after the emergency, the 
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implementation of new sites and services programs was temporarily slowed 

down. 23 However, the SaIne author states that by 1986, the number of new 

site and services projects being built had risen significantly: in 

Delhi alone over 260,000 sites and services type plots had been 

developed under various schemes. ~ 

3. SITES AND SERVICES PROGRAMMES: PRESENT '1'REHD8 

There is no doubt that in India over the past thirty years a great 

deal of experience has been accumulated with regard to the 

implementation of sites and services projects. Yet, there is little 

change in planning practices in which economic considerations continue 

to be the primary design determinant. As examined in chapter one, the 

grid plan is the central characteristic of this approach. However, "as 

more and more sites and services projects are completed, it is becoming 

apparent that non-economic factors play an important role in their 

success. " 25 Bhatt states that in India there is very little 

consideration given to the life style of the potential users of sites and 

services projects. 26 He cautions that "without adequate thought ta the 

users needs and habits, money could be spent on wrong designs." 27 Bhatt 

illustrates this case with a sites and services project close ta the city 

of Ahmedabad in which " ... it was found that the typical service core, as 

designed and built for each plot, was changed by more than 90% of the 

occupants. 28 

The design of public open spaces in sites and services projects has 

been characterized by the use of conventional standards which do not 

reflect the traditional living patterns of the people living in low 
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incorne settlements. In this regard, Doshi writes that in India " .•• the 

usual norms and standards seem alien to the indigenous milieu and do not 

relate weIl with people's preferences and life styles." 29 In fact, 

current planning practices have frequently led to the design of streets 

and open spaces which are of very limited use and which usually represent 

nothing else but a waste of valuable land. For example, Bhatt writes 

that during a 1986 survey of the Jahangirpuri sites and services project 

in Delhi, he found that the design of large open spaces had been totally 

unsuccessful. He describes the situation as follows: open spaces in 

this project " ... lie empty and are used either as refuse dumping grounds 

or defecation fields. Children pre fer to use the edges of the large open 

spaces as regular defecation places instead of using the public toi lets • 

The edges of wider roads along large open spa ces are slowly being invaded 

by new migrants. It will not take very long before sorne of these open 

spaces are taken over completely by the new migrants." 30 This is just. 

but one example of the limited level of understanding that exists 

regarding the nature of public open spaces in low-income settlements. 

As indicated at the end of chapter l, the Centre for Minimum Cost 

Housing at McGi11 University in collaboration with the Vastu Shilpa 

Foundation in Ahmedabad, has been studying the activities that take 

place in streets and open spaces in informaI settlements in India. The 

objective has been to identify the correlations which exist between 

different types of activities and the physical characteristics of the 

spaces in which these occur in order to produce a set of " ... suitable 

guidelines and norms for architectural and settlernent planning in the 

Indian contexts." 31 
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Based on this research, the Minimum Cast Housing Centre has 

developed a new set of settlement standards or planning guidelines for 

the design of public open spaces in low-income housing projects. These 

guidelines " ••. introduce archi tects, planners and urban designers ta new 

ideas for planning law-incarne housing that is more responsive ~o the 

demands of users, that is more effective at providing a good living 

environment, and that reflects a sensitivity ta the lifestyle of the 

urban poor." 32 organized under the follo:.ling five headings, the 

planning guidelines examine different aspects of the use and design 

characteristics of public open spaces in law-incarne settlements: 

Neighbourhood Streets: studies the different patterns of use of streets 

and open spaces in relation ta their size, location, and configuration. 33 

Small Shops: describes the different ways in which small-scale shops 

are integrated into the housing environment. 34 

Work Places: examines the wide range of income-generation activities 

that take place in and around the house, as weIl as " .•. the variety of 

spatial requirements that the different work activities .•• " demande 35 

Trees and Public Spaces: examines how the use of trees can greatly 

influence over the use of public spaces and at the same tinte improve the 

environmental quality of the public realm. 36 

House Extensions: Studies the ways in which houses extend into the 

street, and how these spaces are used. 37 

A review of literature relevant te the principles articulated in 

the planning guidelines is presented in the following chapter. 
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THE PLMNDG GUIDBLINBS 

The principal characteristic of the sites and services approach is 

that it encourages a great deal of self-help on the part of the users, 

primarily through the design and construction of the houses. This 

characteristic has significantly changed the traditional role of 

architects and planners who no longer deal with the design of individual 

houses but with the lay out of plots, streets and public open spaces. 

As i t has been documented throughout this study, current planning 

methodologies do not deal effectively with the activities that take 

place in public areas. The 'planning guidelines' introduce an 

alternative planning method which incorporates new ideas for the design 

of streets and public open spaces in low-income areas. This planning 

methodology is based on a simple set of rules which are easy to use. Its 

goal is te generate heusing environments that are more r.esponsive to the 

needs and lifestyles of the urban poor at little or no extra cost. 1 

The guidelines cover the following five areas: (1) neighbourhood 

streetsi (2) work places; (3) small shops; (4) trees and public 

spaces i ( 5) house extensions. From the se fi ve areas, the most important 

group of guidelines is the one relative te the design of neighbourhood 

streets, given that it contains the planning princip les which deterrnine 

a project layout, the land-use patterns and, consequently, overall 

development costs. The neighbourhood street planning guidelines are 

classified according to scale of the streets, their use patterns, and 

the nature of traffic, into four categories: 1. lanes, 2. srnall 
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streets, 3. access roads, and 4, street widenings. A literature review 

of the principles present in the guidelines is introduced in the 

material which follows. This review has been structured alol'lfJ each of 

the above groups. Each section concludes wi th the introduction of the 

suggested planning guidelines. 

1. NEIGIIBOURBOOD STRDTS 

In addition to accommodating movement, streets in unplanned 

settlements are important spaces for social and cultural interaction. 

streets are also places where work, shopping and commercial activities 

are performed. 2 However, streets in most modern low-incorne housing 

projects are essentially planned as circulation channels. Their design 

and construction is conunonly based on imported, and often excessive 

norms and standards which evidence the limited understanding of the land 

use patterns, and the type and frequency of traffic which take place in 

informaI settlements. 

The neighbourhood street planning guidelines propose a rnethodology 

for the design of streets and public open spaces which is based on a new 

set of norms and standards that are not only affordable but which 

recognize the social needs and the traditional living patterns of the 

urban poor. Gi ven that this planning approach has been focused at the 

scale of the neighbourhood, the first step in this study has been to 

examine various concepts which attempt to define with the size of 

residential areas. 
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1.1 The seala of a •• idential Ar ... 

As stated earlier, one of the most comman characteristics in the 

design of modern law-incorne housing projects has been the use of the grid 

plan. This planning strategy has been widely implemented aH over the 

world in the design and construction of extremely large projects which 

are in sharp contra st with the relatively small size of residential 

areas found in informaI settlements. The design of large scale, grid 

planned, housing projects with no clear hierarchy of residential areas 

has seriously affected, if not completely destroyed, the notion of 

conununi ty and neighbourhood. 

New planning theories, such as the one developed by Christopher 

Alexander, have recognized the need to limit the scale of residential 

areas to ensure the success of any housing project. In Alexander's 

approach, residential areas are classified at three levels: 

1. conununi ty i 2. neighbourhood; and 3. house cluster. 

1.1.1 Community level 

Alexander writes that "individuals have no effective voice in any 

conununi ty of more than 5,000-10,000 persons. Il 3 He claims that this 

figure needs to he observed if people are to effectively participate in 

a residential conununity operating as a viable political unit. He 

advocates that people in conununities this size have " ... the power to 

initiate, decide, and execute the affairs that concern it closely: land 

use, housing, maintenance, streets, ... neighbourhood services. Il 4 
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1.1.2 Neighbourhood level 

'lbe basic precept at this level is that people Il ••• want to be able 

to identify the part of the city where they live as distinct fram aIl 

others." 5 Alexander indicates that "available evidence suggests, first, 

that the neighbourhoods which people identify with have extremely low 

populations; second, that they are small in area; and third, that a major 

road througt t a neighbourhood destroys i t." 6 He states that the ideal 

size of neighbourhood should not be more than 300 yards across and should 

not have more than 400 or 500 inhabitants. 7 Alexander also underlines 

the importance of clearly defining neighbourhood boundaries. He writes 

that IIthe strength of the boundary is essential to a neighbourhood. If 

the boundary is too weak the neighbourhood will nat be able ta maintain 

its own identifiable character. Il 8 He further indicates the need to 

"encourage the formation of a boundary around each neighbourhood to 

separate i t from the next door neighbourhoods ... by closing down streets 

and limiting access to the neighbourhood ... and by making the boundary 

zone wide enough to contain meeting places for the common functions 

shared by several neighbourhoods. Il 9 

1.1.3 House cluster 

Alexander writes that "this pattern is based on the idea that the 

cluster of land and homes is ... the source for graduaI differentiation 

of neighbourhood land use, and is the natural focus of neighbourly 

interaction." 10 He indicates that the maximum size for a cluster should 

be of 8 ta 12 households. However, he observes that the average number 

of houses in a cluster should be between 6 and 8. 11 
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Rybczynski emphasizes the fact that the above patterns should not 

be taken literally given that these vary from culture to culture. In 

fact, most of the patterns so far developed by Alexander are explicitly 

for the North American or European contexts. 12 

Quoting Hall, Mellin writes that defining the concept of 

neighbourhood in India is very difficult because such definitions seem 

to be dependent upon the conteKtual circumstances and the extent of the 

resident's social contacts. 13 Nevertheless, the researchers at Vastu 

Shilpa Foundation write that in the older parts of sorne Indian cities, 

the presence of neighbourhoods, better known as mohallas or peles, is 

clearly evident. The foundation indicates that in such cases the size 

of these neighbourhoods " ... vary substantially so that some are merely 

a few clusters strung together, whereas others are larger entities with 

around 500 households." 14 

In an effort to draw guidelines to establish the size of 

residential areas for its 'Perspective Plan 1974-84', the government of 

the state of Gujarat conducted a study which concluded that the average 

size of a neighbourhood should be of about 500 people. The plan, 

however, did not provide any indication as to the optimum area of the 

neighbourhood. 1S 

On the other hand, sociological studies, such as the one conducted 

by Anthony Wallance in Housing and Social structure, claim that 

regardless of the socio cultural context " anthropological evidence 

suggests that a human group cannot coordinate i tself to reach agreement 

on basic decisions affecting the group if i ts population is above 

1,500." 16 
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From the existing literature it appears that, in the Indian 

context, the answer to the question 'what is the right population for a 

neighbourhood ?' is far from being settled and that further research is 

required ta determine realistic parameters with regard to the optimum 

sizes of residential neighbourhoods. 

1.2 The Scala ud x..Dd Us. Patterns or str_t. lUld Open &pac •• iD 

IDfo~l Settlements 

The circulation networks of sIums and unplanned settlements in 

India are characterized by a clearly defined hierarchy of lanes and 

small streets of varying widths, which are organized in an informaI way. 

Payne indicates that this hierarchy of circulation spaces usually 

refiects the patterns of development of the settlement. 17 

In the early 1970s, Payne, in his study about the nature of space 

utilization in the Rouse Avenue settlement in New Delhi, observed that 

the circulation network of that settlement was basically defined by five 

types of spaces. He described each of these spaces as follows: 

" 1. the main service road, which aiso serves as the 
central social, commercial and industriai area; 2. the 
secondary spine paths, which provide access from this 
road to the various hutment groups; 3. the narrow lanes 
which connect the one housing group with another; 4. 
small chouks or open spaces which occur at the 
intersection of various paths and often exploit the 
existence of a small shading tree and 5. small cul-de­
sacs which provide access to self-contained groups of 
huts." 18 

The neighbourhood street planning guidelines propose a method of 

classif ication of circulatory spaces which is based on the physical 

character, the nature of traffic, and the patterns of space utilization, 

that take place in streets in Llformal settlements. similar to Payne' s 
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findings, the planning guidelines classify streets in four categories: 

1. lanesi 2. small streetsi 3. access roads; and 4. street widenings. 19 

The physical characteristics and the use patterns for each of these four 

categories are as follows: 

1.2.1 Lanes 

"Lanes are the narrowest circulation links, connecting smal1 

streets. They are usually 1. 5 to 3 meters wide." 20 It is important to 

bear in mind that the length of the lane is a factor that requires 

special consideration, given that long narrow 1anes do not function 

successfully, and usually end up as dumps for refuse and garbage. 21 

Lanes and dead-end lanes represent approximately 10% of the circulation. 

Traffic on narrow lanes is limited to pedestrians and occasional 

bicycles. Additiona11y, lanes provide access to only a small number of 

houses and are consequently less exposed to passersby. As a result, 

lanes and dead-end 1anes tend to acquire a pri vate character which 

facilitates their use for relatively private domestic activities such as 

cooking and washing. Payne observes that in 10w-incorne neighbourhoods, 

dead-end 1anes " ... are regarded and used as extensions of the private 

open space. Such areas are commonly used for open air sleeping in the 

sununer and for cooking throughout the year." 22 Lanes are aiso used on 

special occasions to hold festivities and ceremonies. Given their 

private character, lanes are better maintained than larger streets, as 

the families sharing them feel responsible for their upkeep. 23 

Genera1ly, it is preferable " ... to avoid lanes on which houses do not 

front since they loose their domestic character and end up being used as 
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storaqe or parking spaces." Z4 

Based on the above considerations the fOllowing planning guidelines were 

drawn: 

Planning Guidelioes: 

A. lanes should be wider than 1.5 meters; 

B. lanes should have house entrances; 

C. lanes should he shorter than 15 meters; 

D. dead-end lanes are the oost desirable. 25 

1.2.2 Small streets 

"Small streets are defined as being 3-5 meters wide, and giving 

access to individual houses." Z6 In low-income neighbourhoods this type 

of streets consti tute the larger percentage of the circulation network. 

The traffic on small streets mostly consists of pedestrians and slow-

moving vehicles such as bicycles and pushcarts which are conunonly used 

for transporting and selling goods. Given that pushcarts have a maximwn 

width of 1 meter they do not require wide streets. "ether vehicles that 

circulate on small streets include auto-rickshaws and pedal-rickshaws 

which are 1 to 2 meters wide." 27 Small streets can also accommodate the 

circulation of occasional cars if required. 

Besides circulation and access, " ... small streets in low-incorne 

neighbourhoods acconunodate a variety of household, economic, and social 

activities." 28 '!bese streets are characterized by the presence of house 

extensions which provide spatial variety and setting for different 

activities. Additionally, the special character of neighbourhood 

streets " ••• is further enhanced by the presence of special features such 
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as gates and small religious shrines." 19 

The Centre for Minimum Cost Housing reports suggest that the 

physical configuration of small streets can exert a significant level of 

influence over the types of activities that take place in the street. 

For example, the Centre staff found that in low-incorne settlements in 

India, streets of varying widths encourage the multiple use of the 

public space. A similar finding is presented by Alexander who indicates 

that in order to encourage people to stay in the streets and not to pass 

through, streets should bulge at sorne intervals, making the ends 

narrower to form an enclosure which becomes a place to stay and not to 

pass through. ~ The Vastu Shilpa Foundation staff supports this view 

and affirms that " •.. the shape may crit.ically determine the symbiotic 

use of the street." 31 The Foundation report indicates that small 

streets in unplanned settlements are characterized by the use of twists 

and ~taggers in the street pattern and by widening and narrowing the 

street's width. 

Planning Guidelines: 

A. small streets should he between 4 and 5 meters wide, and should have 

a clear vehicular access of 2. 5 meters. 

B. small streets of varying widths, connected by lanes, should he 

substituted for rigid gridiron layouts. 32 

1.2.3 Access Roads 

Access roads are major thoroughfares, 5-9 meters wide, connecting 

residential neighbourhoods to the city's circulation network. A~cess 

roads are characterized by their " ... continuous flow of pedestrian and 
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vehicular traffic; theyare the main activity spines of the community ... 33 

Traffic in main access rcads includes bicycles, auto-rickshaws and 

pushcarts, as weIl as lcu'ger vehicles such as bullock carts, tempos, 

cars and taxis. They are ,also occasionally used by slow-moving trucks 

and vans. "Despite their heavy vehicular traffic, access roads are not 

simply automobile carriers. Vehicles of aIl sorts have to co-exist with 

the pedestrian flow, as weIl as with the various activities that take 

place at the edges of such rocads." 34 

Access roads in unplanned settlements do not follow a regular pattern 

of development. Instead, thElyare characterized by frequent changes in 

width and shape. These physical characteristics make through traffic 

not only slow but inconvenient.. The limi ted speed of vehicular movement 

in combinat ion wi th the shape of these roads are the main factors 

enabling pedestrians and cars to co-existe This, in turn, facilitates 

the multiple use of the space. 

In low-incorne neighbourhooà\s, access roads are ideal for conunercial 

activities. They support relatively local non-residential activities 

ranging from commercial uses, like t~rary and permanent shops and 

workshops, to local bazaars with hawkers. Additionally, public 

structures such as large templE!s are commonly situated along access 

roads. These places usually bect:nne important gathering spaces for the 

whole connnuni ty. 35 

Planning Guidelines: 

A. provide a clearly defined aCCE!SS road to each neighbourhoodi 

B. provide space for small kiosks: and shops along the edges of access 

roads, 
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c. design access roads to discourage through traffic. 36 

1.2.4 street Widenings 

"street widenings are small, open spaces that are an expansion of the 

street space. They include enlarged street intersections and small 

squares." 37 Small streets widenings, 2 to 3 meters wide, can be used for 

dornestic activities. Larger street widenings are 3 to 5 meters wide. 

Besides domestic acti vi ties, they can accornrnodate conununi ty and 

conunercial activities. Payne writes that. these small open spaces 

" ... are regarded as extensions of the private open space for certain 

functions such as working, slE:!eping, male meetings, children' s ~lay and 

dornestic industry." 38 Vastu Shilpa researchers observes that these 

types of spaces tend to be less public and, therefore, have their 

territoriality more defined. 

Widenings located at street intersections have a more commercial 

character because of the greater exposure to passers-by. It is not 

uncornrnon to find in these places srnall vegetable stands or tea shops. 

streets widenings are also used to set up temporary work places. 

Trees planted in small and large street widenings can increase the 

intensityof land use. For exarnple, a srnall street widening with a shade 

tree is usually a perfect place for working. In large wid.;nings, trees 

in combination wi th low platforrns become ideal places for social 

gatherings and qcoup activities. 39 

nA larger more de.Eined street widening produces a small square. 

These public spaces can accommodate public gatherings, festivities, work 

activities and a number of other social and cultural functions related 
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to the lifestyle of the people living in low-income neighbourhoods." 40 

The Centre for Minimum Cast Housing staff have observed that small 

squares in unplanned settlements have a high land use value. The high 

level of activity in these places seems to he mostly determined by the 

scale of the squares and their level of integration to the surrounding 

buildings and street life. The Minimum r.ost Housing Centre staff have 

also observp-d that large squares in planned low-income housing projects 

tend to remall1 empty and evidencf' very limited use. 41 

Similarly, Alexander writes that in modern cities, architects and 

planners continue to build plazas that are too large. 8e states that 

although these spaces look good on drawings, in real life they end up 

iselated and dead. His observations have led him te ..... suggest 

strongly that open spaces intended as public squares should be very 

small." 42 Alexander indicates that small squares should he about 14 

meters to 18.5 meters across and should never exceed more than 21.5 

meters across. 43 In low-income settlements, small squares are defined 

by the houses that border them, providing a sense of enclosure. In these 

cases, the households living around the square can use the perimeter for 

domestic activities, while leaving the central portion for public use. 

However, when these open spaces are divorced from the street life they 

remain unused and only represent a waste of valuable land. 44 

In the design of these public open spaces special consideration must 

also he gi ven to the planting of trees. Observations conducted by the 

Minimum Cost Housing Centre staff show that small squares in informaI 

settlements witt, centrally located trees and platforms are customarily 

used as neighbourhood conununity centres for larger gatherings. 45 
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Planning Guidelines: 

A. provide small street widenings, about 2-5 meters wide, to be used as 

public outdoor rooms for socializing at the cluster leveli 

B. enlarge street intersections so that they provide small spaces for 

hawkers, small shops and work places; 46 

c. it is more effective to provide several smaller squares, with no 

dimension larger than 15 meters, instead of one large, central green 

space. 47 

2. SIIALL SHOPS 

One of the central characteristics of conunercial activities in 

unplanned settlements is that shops have traditionally been combined 

with housing. However, in most modern, planned housing projects large 

housing areas are le ft " ••• ~lithout any vrovision for small shops and 

cOl'lUllercial activities. As a result, it is not unconnnon to see 

improvised, shopping areas springing up along major roads and on street 

corners. Because sufficient space has not been set aside, they 

frequently black the sidewalks and obstruct traffic." 48 

Commercial activities in planned low-income housing projects are 

usually organized around centralized markets and shopping centres. But 

C':entralized formaI shopping centres are not a solution. When planned 

and constructed, these connnerciai areas remain empty and unused. The 

study of the physical and operational characteristics of small shops in 

informaI settlements helps ta expIa in why centralized markets fail and 

why " ..• the concept of centralized shopping is inappropriate to the 

living patterns found in the informaI housing sector." 49 
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2.1 Types of Shops and tbeir Physical Cbaracteristics 

Small shaps sell a variety af products which can he broadly 

classified into two categories: 1. shops that sell mainly conunodities; 

and 2. shops that sell mainly services. 50 

2.1.1 Small shops selling commodities 

These types of shops fulfill an important functian in law-incarne 

neighbourhoods given that residents need ta buy small quantities af food 

an a daily basis. Conunodities used daily, like vegetables and fruit, are 

primarily sold from pushcarts. Other products such as matches, ~edies, 

soap, packets of tea and so on are usually sold from more permanent 

structures such as kiosks. 51 

2.1.2 Small shops providing services 

"In addition ta food alld daily items, small shops alsa provide 

services directly to the conununity, like ironing and laundry shaps •.. ", 

barbershops, and roadside metalwork shops which repair tools and kitchen 

implements. 52 

Small shaps can also he classified in terms of their physical 

character inta three groups: shops that are detached from the house; 

shops that are a part of a home; and mobile shops. 53 

2.1.3 detached shops 

These are shops wi th no physical structure, such as the street 

hawkers. They represent the simplest forro of a detached shop. Shoe 

repair stands, locksr .. i ths, vegetable stends are examples of this type of 

85 



shop. A more permanent detachec1 shop is the kiosk which can be as small 

as 2m x lm. Bicycle repair and paan shops usually operate in this kind 

of structure. 54 

2.1.4 Part of the home 

Small shops are often incorporated into the home. While they are 

usually set up in a front room or a house extension, sometimes this type 

of shop can occupy the entire ground floor of the house. Corner tea 

shops, grocery shops, and shops tllat sell seasonal items like kites or 

bracelets (rakhis) are examples of this kind of conunercial structures. 55 

2.1. 5 Mobile Shops 

The principal characteristic of these types of shops is that they can 

JTlove around the neighbourhood, bringing its products directly to the 

customers. The most typical mobile shop is the four-wheel push-cart, 

which is mainly usec1 for selling fruits and vegetables. Bicycles, 

however, are also widely usec1, as weIl as small refrigerated cars. 

Basec1 on the above considerations i t is possible to observe that 

" ••. small shops are characterizec1 by: a. their small size; b. their 

proximity to homes; and c. their ability to cater to local neec1s. Il 56 

2.2 Location 

Location is perhaps the single most important factor for any shop to 

succeed and small shops in low-incorne neighbourhoods clearly follow this 

conunercial principle. They are usually located where there is the 

greatest exposure to passers-by. Following the hierarchy of the 
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neighbourhood streets they are primarily located along the main access 

road, around squares and public open spaces, at street intersections, 

and sometimes along srnaller streets. 57 

2.3 Economie Advantaqes 

Small shops have various econornic advantages over commercial centres 

and planned markets. "When shopping and living activities are combined, 

one gives way to the other as the need arises, making use of aIl 

available space. Il 58 Additionally, small shops are an important way to 

increase the family income. Their small scale allows people to 

undertake commercial activities with very small resources, and allows 

different family members to run it at " ••. different. times, when they are 

free, hence providing many economic and social benefits. Il 59 

Summing up, " •.. the main advantages of small shops in low-income 

urban neighbourhoods are: (a) they can he started and operated with a 

minimum investment; (b) they do not require much space; (c) they 

encourage family enterprise; and (d) they can he suitably located to 

reflect user demand. Il 60 

Planning Guidelines: 

A. avoid planned, fomal markets which are inappropriate places for 

small comm~rcial activities in law-incarne areas; 

B. provide spaces for hawkers and temporary stalls in small squares and 

in specified areas along major streets. 

c. modify zoning regulations to allow house-owners along major streets 

and at road junctions to convert a part of their home to commercial 

use. 61 
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3. 1IORK PLACES 

One of the key organizational principles adopted in the planning of 

most modern cities is to establish separate zones for 'work' and for 

, living', a separation which in most cases is enforced by law. 62 

According to Alexander, there are two arguments which are gi ven to 

justify this ~eparation: first, that " ••. work places need to be near 

each other, for conunercial reasons. Second, that work places destI'oy 

the quiet and safety of residential neighbourhoods." 63 Alexander claims 

that this separation of houses and work is an artificia:. measure which 

only accomplishes " •.• intolerable rifts in people' s inner lives." 64 In 

order to overcorne this effect, he advocates the use of a highly 

decentralized pattern of work. 

"Use zoning laws, neighbourhood planning, tax incenti ves, 
and any other means available to scatter work throughout 
the city. Prohibit large cClncentrations of work, without 
family life around them. Prohibit large concentrations 
of family life, without wor.1t places around them." 65 

In contrast with the planned segregation of 'work' and 'living' that 

takes place in most modern cities, unplanned settlements are 

characterized by a combination of family, social, and work activities. 

This integration of " ..• work and living areas provides the econornic and 

social benef i ts of increased family incorne using modest, existinc; 

resources. Unfortunately 1 rnost modern housing usually ignores the 

importance of providing small work areas and misses an important 

opportuni ty to encourage people to help themsel ves." 66 

Work activities in low-incorne neighbourhoods tend to be small scale 

conunercial activities which require little or no investments from 
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outside the community. They are characterized by their ability to take 

advantage of existing entrepreneurship and commercial know-how within 

the neighbourhood. 67 These work activities take many forms. In the 

first category are service indus+-.ries serving the inunediate 

neighbourhood. Bricklayers, small carpenter workshops set up in the 

street, craftsmen providing furniture repair service from house to house 

and tailors are examples of the types of work in this f irst group. The 

second category invol ves producing articles for the larger urban market. 

At this level, raw materials purchased in the city are reprocessed into 

sellable items, such as brooms made from dried palm leaves, animal 

harnesses made from waste materials such as cloth or wool, and sandals 

made from old automobile tires. ~ 

The great variety and complexity of work activities found in informaI 

settlements also revealed the need for a wide range of work spaces in 

terras of sizes, shapes of space and location. The spatial requirements 

" ••• varied from as small as 2 square meters, in the case of paper 

bracelets, to as much as 36 square meters for the repair and 

refurbishment of wooden crates." f:B In terms of location, most work 

activities take place either directly on the street or in the house 

extensions. 

Planning Guidelines: 

A. modify zoning bylaws to encourage the integration of workplaces in 

the home; 

B. plan public spaces such as small squares, road widenings and dead-' 

end streets, so as to accommodate a wide range of small-scale work 

activitiesi 
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c. make marginal land, in close proximity to housing, available to 

small entrepreneurs. Do not provide buildings. 70 

.. • '1'RBES MD PUBLIC SPACBS 

Tradi tionally, trees have had " ••• a very deep and crucial meaning ta 

human beings." 71 In India, for example, the significance of trees is 

oftenly expressed through the social and religious activities that are 

centered around them. Alexander indicates that trees play a vital rule 

in the public environment, and considers " .•• that trces along with 

houses and ether people, constitute one of the three Most basic parts of 

the human environment." 72 He observes that "trees have the potential to 

create various kinds of social places: an umbrella where a single, low­

sprawling tree like an oak defines an outdoor room; a pair - where two 

trees form a gateway; a grave - where several trees clustered together; 

a square - where they enclose an open space; and an avenue - where a 

double row of trees, their crowns touching, line a path or street." 73 

Law' incorne neighbourhoods in India are often characterized by the 

large numbers of trees that are planted, maintained and protected by the 

residents. Families living in poor areas maintain and protect trees 

because these serve diverse functions and support Many domestic 

activities. For example, during the summer months, trees provide shaded 

areas that are used for conununity gatherings, sitting, and sleeping, as 

weIl as for household activities such as washing clothes and cleaning 

ki tchen utensils. When trees are planted at street intersections and 

along main roads, they create shaded areas that are ideal places for 

hawkers and small shops and stalls. Trees are also used " •.. as 
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structural supports for drying clothes, and for building small learatos 

or house extensions." 74 Additionally, during the .oJinter time, pruned 

branches are used as fuel for cooking. 

For the individual family, fruit bearing trees such as coconut, 

banana, and papaya, have a significant commercial value because they 

usually become an additional source of incorne. Other trees such as 

banyan and pipaI have religious significance and are conunonly associated 

with shrines and temples. 75 

The above examples demonstrate how trees can enrich the living 

envirorunent. However, it is essential to underline " ... that the mere 

provision of trees is not enoughi they must be weIl located. There are 

four locations where trees seem to perform a useful role in housing 

areas:" 76 

(a) private yards and courts: people often plant shade trees in front 

of their homes and fruit trees in small adjacent gardens. Trees in front 

of the house usually become a support for a house extensions or for 

fastening rope in arder to dry laundry. Fruit trees planted in smal! 

private yards are exclusively used by individual families given that 

they maintain the tree and harve~t the produce. n 

Cb) street curbs: shade trees such as asoka, mUlberry, and drumstick 

seem to he the most appropriate species for street curbs. Double rows 

of shade trees are usually planted in streets wider than five meters. 

Single rows of trees can be used in small narrow streets. ni 

(c) street widenings: these places are commonly used for working and 

resting. The use of platforms shaded by trees at these locations can 

significantlyencourage the more efficient use of the space. 79 
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(.1) small squares: these open spaces require larger shade trees such as 

banyan, karanj, neem, paL'nira, and coral. Sl "Such large trees usually 

becorne landmarks, and the space around them is used by the whole 

conununi ty . Il 81 

The guidelines developed by the Centre for Minimum Cost Housing 

advocates the need to COI"~.lc'er trees as an integral " .•• part of the basic 

infrastructure that ls sUf~lied by the housing authority in sites and 

services projects. Il 8Z The Centre also highlights the need to plant the 

trees during the early stages of the construction process, " ... so by the 

tinte the project is ready for occupation, the trees are large enough to 

serve a useful purpose. Il 83 

planning Guidelines: 

(A) plant trees along both sides of main access roads to provide shade 

for commercial activities. 

(B) provide trees with low plinths at major street widenings and in 

small squares to serve social and conunercial activities; 

CC) plant trees at minor street widenings to provide shade for social 

and work activities. 84 

5. BOUSE EXTENSIONS 

House extensions are the " ..• spaces in front of the home that are 

nominally a part of the public realm, but that have acquired a private 

character through use and physical modifications. Il 85 These spaces 

represent an intermediate zone between the house and the street. 

Depending upon their size and physical characteristics, house extensions 

can be accommodate domestic activities as weIl as small shops, 
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workshops, and home industries. 

House extensions have been classified into five categories: 

(a) stoops: these are the smallest and cheapest type of extension. 

stoops are enlarged steps constructed with beaten earth, stone or 

concrete. They are usually less than 1 metre wide. However, their sizes 

are mostly limited by the width of the streets and the type of traffic. 

stoops are generally useâ as seats or as workbenches. 

(b) Platforms: these are the most common type of house extension. 

Although similar in characte.c to the stoop, the platform is a larger type 

of extension, up to two meters deep. Unlike stoops, platforms present 

a large!" change in level which clearly marks the private area and 

controls the traffic. Platforms commonly accommodate a wide range of 

household activities such as food preparation and cooking and grain 

drying. During the summer months, these areas are frequently used fOl 

family rr",therings as well as for sitting and sleeping during the day, and 

at night. Platforms are found in wider streets or streets with very 

Iittle traffic. ~ 

(c) Porches: these are platforms or stoops which have been covered wi th 

a roof. The porch is a classic Indian architectural device present in 

almost aIl hot climates. The porch provides a shaded space which 

functions as an outdoor room. Porches serve the same purposes as 

platforms. They are also used as storage spaces for household goods, and 

small vp..hicles such as pushcarts, mopeds and bicycles. 87 

(d) OUtdoor Rooms: when a porch achieves a greater privacy through the 

use of walls on one or two sides it is considered an outdoor room. These 

spaces are normally very wide and vary in depth from 1 1/2 m to 2 1/2 m. 
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Besides storage, outdoor rooms are conunonly used as ba.thing areas. B8 

(e) Yards: theyare the largest form of house extension. Gtven their 

size yards are less common in dense poor areas. Yards être usually fenced 

and are mostly used for gardening, parking small vehicles and keeping 

animaIs. 89 

Besides enriching the built environment and proll!,oting the multiple 

use of the space, h01lse extensions provide several important benefits to 

the individual: "they are ideal places for many outdoor domestic 

activities; they encourage social interaction bett ... e~n the farnily and the 

street; and they provide an inexpensive addition to the house area." 90 

Planning Guidelines: 

(A) provide space for house extensions, varying from less thal: one 

meter to a maximum of two meters, depending on the street width, 

housing density and space available; 

(B) for large plots, require a setback to encourage house extensions; 

(C) for small plots, permit a restricted use of the public space for 

stoops, platforms, and porches. 91 

From the fi ve groups of guidelines studied, the neighbourhood 

streets planning guidelines present the most crucial design 

considerations of aIl given that they conta in the design principles 

which determine a project layout. ThE!se set of guidelines not only exert 

direct influence over the spatial characteristics of a project, but they 

certainly have direct implications over the quantities of 

infrastructure, thus influencing total project costs. 

On the other hand, aU the other groups of guidelines contain 
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principles that are either essential to improve the environmental 

qua lit y of a p!:"oject, such as the planting .... f trees, or to facilitate the 

more effective use of the public land for income generating activities 

such as the setting up of small shaps and wark places. 

Gi ven that the neighbourhood street planning guideli "les detemine a 

project layout and its cast, they are the main focus of this study. The 

main objective in this case is ta test their effectiveness and ecanomic 

implications. However, gi ven that hause extensions play a fundamental 

raIe in determining the averall land-use areas, the study of this ather 

group of guidelines is also included. The methodology used for testing 

these sets af guidelines is explained in the fallowing chapter. 
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·'f- CDPl'ER V 

ME'l'IIODOLOGY 

This chapter describes the methodology used to evaluate the 

efficiency of the neighbourhood streets planning guidelines in the 

design of sites and services projects. For the purposes of this thesis, 

infrastructure efficiency was used as a means to test a series of 

neighbourhood plans generated by the guidelines. In each case, linear 

measurements of the service networks were taken for determining the 

quanti ties of infrastructure. 

1.1 'l'be COntrol Plan 

The first step was to define a set of design parameters conunon to 

the design of all neighbourhood plans. The objective was to determine 

a common framework which would allow the comparison and analysis of 

different design alternatives on an equal basis. This set of design 

parameters was extracted fram a typical neighbourhood plan of an 

existing sites and services project. This plan, which was designated as 

the control plan, was selected because it reflects the traditional 

approach to the design of sites and services projects. It is 

characterized, as shown in figure No.1, by a grid iron layout, streets 

of constant widths, and a large, centrally-Iocated open space. 

Fi ve design parameters were identif ied and used as constants from 

the control plan: 

1. same site area and shape (174 m x 109 m) ; 

2. same width for site peripheral streets (7 m, 9 m, 13 m); 

3. a standard family plot size (3 m x 7 m); 
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4. same number of plots (544 units). The percentage of private land 

remained constant in aIl options; 

5. maintain back to back grouping of plots as much as possible. 

The first two constants are illustrated in figure No.2. 
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FIGURE No.4 DESIGN PAIWŒTERS 

The second step, after having defined the above constants, was to 

determine a set of rules to: (a) quantify land-use and (b) lay out and 
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measure the various infrastructure services under consideration. 

These new parameters, explained in sections 1.2 and 1.3, were identif ied 

as control masures. 

1.2 Land-Use 

Three variables were studied with regard to land-use: 

1. Public Open Spaces: def ined as physically controlled areas to be 

used by a limited number of people, where occasional household, 

religious, commercial, recreational and work activities are 

performed. 

2. House Extensions: defined as "the space in front of the dwelling 

that is normally a part of the public realm, but which has acquired 

a private character through its use and physical modifications. 

Thus, it represents an intermediate zone between the home and the 

street. ,,1 

3 . Areas for Circulation: def ined as the portions of the street 

reserved for access and movement which are accessible to aIl members 

of a conununi ty . 

In the control plan , as weIl as in the other plans studied, these 

variables were quantified in square metres and later translated into 

percentages of total land use for comparison and analysis. 

1.3 Infrastructure Efficiency 

In aIl the neighbourhood plans, linear measurements of the service 

networks were taken to determine the quanti ty of infrastructure, wi th 

the exception of street pavement. In this la st case, the quanti ty was 
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expressecl in square meters. The four infrastructure services studied 

were: 

Water supply (length of network in linear metres) • 

Sewage disposaI (length of network and number of manholes). 

Electricityand street lighting (length of network in linear metres 

and number of poles) • 

street paving (square metre area). 

A set of technical parameters was developed to establish a common 

framework for the design and assessment of the infrastructure under 

consideration. The technical parameters determinecl for each case were: 

1.3.1 Water supply 

1. In laying out the main water supply lines, indi vidual water 

connections had to be considered for aIl plots. 

2. Only 50% of the total length of water supply lines running along the 

periphery of each neighbourhood was counted, while the remaining 50% 

was counted toward the arJdcent neighbourhood. 

3. AlI water supply lines were laid out on public land, preferably along 

the streets. 

4. For indi vidual connections, the maximum distance fram the supply line 

to the plot was 10 metres. 

5. Dead-end lines exceecling 15 metres were avoidecl in order ta reduce 

problems related ta stagnant water. 

6. Limit the number of joints to the extent possible. 
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1.3.2 Sewage disposaI 

1. In laying out the main sewage lines indi vidual sewage connections had 

to be considered for aIl plots. 

2. Only 50% of the total length of sewage lines, running along the 

periphery of each neighbourhood was counted, while the remaining 50% 

was counted toward adjacent neighbourhood. 

3. only 50% of the t·)tal number of manholes located along the periphery 

of each neighbourhood was counted, while the remaining 50% was 

counted toward the adjacent neighbourhood. 

4. AlI sewage lines were laid out on public land, preferably along the 

streets. 

S. For indi vidual connections, the maximum distance from the manhole to 

the plot was 10 meters. 

6. Manholes were located at every turn and end of a line. 

7. The maximum distance between manholes was 40 meters. 

1.3.3 Electricity 

t. In laying out electrical lines, indi vidual drops had to be considered 

for aIl plots. 

2. High tension lines and transformers were located in the periphery of 

each neighbourhood. 

3. The neighbourhood was sulxU vided into four circuits, each serving 

approximately 25% of the plots. Given that the average consumption 

per plot was estimated at 1 KVA, each circuit was equipped with a 150 

KVA transformer. 

4. Poles were placed at every change of direction of the electricalline. 
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5. The maximum distance between poles was not to exceed 40 meters. 

6. Individual drops should not be lonqer than 30 meters. 

7. street intersections were considered to be the most desirable 

location for street lights. 

1.3.4 street Pavement: 

1. The sections of the street to be paved were those intended for 

vehicular traffic only. Setbacks intended for house extensions and 

street widenings, where different public activities occur, were left 

unpaved. 

2. The following streets were to be paved: 

• the main access road to the neighbourhood; 

· secondary streets intersecting the main access road and ending in 

a small square; 

• secondary streets connecting the neighbourhood to main access 

peripheral roads. 

3. The following streets were not to be paved: 

· lanes and dead-end lanes; 

• secondary streets linkinq lanes. 

After defining the above principles, land-use and infrastructure 

quantities of the control plan were measured. The results were used as 

a bench mark to compare and assess the efficiency of the different 

neighbourhood plans. 

1." nevelopaent of Design Alternative. 

The operatinq rules used to develop each design alternative were 
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based on a three-step design process: 

1. The first step, after completing each neighbourhood design, was to 

determine the land-use percentages. '!bese results were assessed against 

the percentages achieved in the control plan. 

2. The second step was to lay out the service networks according to the 

design parameters. The results obtained were evaluated against tbose 

achieved in the control plan. 

3. The third step was to identify which guidelines helped or affected 

negatively the performance of the design alternative in order to 

encourage or modify their use. In every case, these evaluations led to 

the design of a new plan which attempted to match the infrastructure 

efficiency of the control plan, while incorporating most of the 

guidelines. 

This cyclical process was followed in four design alternatives 

which are introduced belO'W. The detailed results obtained in each case 

are presented and analyzed in chapter VI. 

1.4.1 Design alterna~ive 1 1 

The main concern in the development of this design al ternati ve was to 

improve the environmental qua lit y of the neighbourhood. In this case, 

it was assumed that the use of the planning guidelines would 

substantially improve its environmental quality. Thus, aIl seven 

neighbourhood street planning quidelines were incorporated into this 

first neighbourhood design, illustrated in figure No.5. In this case, 

no consideration was given to infrastructure efficiency. 
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FIGURE No.5 DEsIGN ALTERNATIVE # 1 

The results obtained showed a substantial increase in quantities 

of infrastructure compared ta those in the control plan. Ta identify and 

isolate the possible causes for this increase, the physical 

characteristics of this design alternative were analyzed. This 

asses~ .. ment showed that the main cause for the infrastructure increase 

came from the use of self -contained clusters. Thus, a second 

neighbourhocxi design was produced. 

1.4.2 Design alternative 1 2 

The main objective in this new alternative was ta achieve a layout 

that, while incorporating all of the guidelines, could produce an 

infrastructure network as efficient as the one achieved in the control 

plan. This new plan, illustrated in figure No.6, was based on the use 

of inter-connected clusters. After completing the second al ternati ve, 

the infrastructure networks were measured. Although the results for 
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FIGURE No.6 DEsIGN ALTERNATIVE # 2 

sewage and electricity were slightly better than those achieved in 

design alternative # l, they were no'i: as efficient as those of the 

control plan. Thus, a third neighbourhood design was developed. 

1.4.3 Design alternative # 3 

For this design, an attempt was made to identify the guidelines 

that were increasing infrastructure quantities in order to restrict 

their use. It was found that by avoiding the use of lanes and dead-end 

lanE~s, and by inter-connecting the clusters, a more efficient plan was 

possible. Despite avoiding the use of these guidelines, the results did 

not show a significant improvement over the figures achieved in design 

alternative # 2, and were not as efficient as the ones obtained in the 

control plan. Thus, a new alternative was developed. 
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FIGURE No.7 DEsIGN ALTERNATIVE # 3 

1.4.4 Design alternative # 4 

The main objective in this case was to improve the level of 

infrastr'tJcture efficiency while continuing the use of lanes and dead-end 

lanes as in the previous design alternative. This design alternative 

incorporated aIl of the other neighbourhood street planning guidelines. 

This newoption, illustrated in figure No.8, was based on an existing 

neighbourhood plan prepared by the Vastu Shilpa Foundation for the 

Aranya sites and services project in Indore, India. 'lbe new design 

alternative proved much more efficient than the control plan. 

A detailed description and evaluation of each plan are presented 

in the following chapter. 
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FIGURE No.S DESIGN ALTERNATIVE # 4 
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This chapter presents the data with regard to land-use and 

infrastructure efficiency for each of the five neighbourhood designs 

under considerat Lon. The performance of each plan is evaluated by 

comparing the results attained in each case with those achieved in the 

control plan. AlI neighbourhood plans are aIse assessed by comparing 

the data of each individual case aqainst the results of the other desiqn 

alternatives. 

1. COIITROL PLUI 

This grid plan was selected because it represents the conventional 

approach toward the design of sites and services. In this case the plot 

layout, shawn in figure No.9, is characterized by the use of back to back 

plots organized in rectanqular blocks. 

1.1 LaDd U •• 

The land-use analysis was based on the calculation of areas for 

circulation space, public open spaces and house extensions. The 

following were the results for each of the above aspects: 

a. The total circulation area was 4,656 M2. These areas, shown in 

hatched in figure No.10, accounted for 24.54% of the total site 

area. 

b. PUblic open spaces, illustrated in figure No.1l, were restricted 

in this case to one larqe centrally located open space. The total 

area of this space was 2,886 M2 which accounts for 15.22% of the 
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total site area. 

c. This plan does not include areas for house extensions. 

d. The total private area of the control plan, shown in figure No.12, 

was kept constant (k) for aIl subsequent design options. 

SUlmnary 

M2 % of total site area 

circulation area 4,656 24.54% 

PUblic open space 2,886 15.22% 

Area of house extensions 0 0 

Pri vate area (k) 11,424 60.24% 

Total 18,966 100.00% 
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FIGURE No .12 - PRIvATE AJŒAS - Cl:lNTRoL PIAN 

1.2 Infrastructure 

The infrastructure services studied were water supply, sewage 

disposaI, electrici ty , street lighting and paving. The following 

section presents the design considerations observed in laying out each 

of the above services as weIl as the results obtained. 

1.2.1 Water Supply 

a. Connections to the main water supply lines, located along the 

neighbourhood' s periphery, were provided at each intersection 

between a neighbourhood street and a peripheral street. 

b. The main water supply lines, illustrated in figure No. 13 , were laid 

out along the streets to facilitate their installation and upkeep. 
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c. AlI supply lines were located at a maximum distance of 10 mts from 

indi vidual plots. 

The total length of the water supply lines were of 1,3)3 mts. 
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FIGURE No.13 - WATER SUPPLY - CON'rRlL PIAN 

1.2.2 Sewage DisposaI 

a. The main collection lines, which were assumed to he part of the 

urban network, were located along the perjphery of the 

neighbourhood. 

b. At the neighbourhood level, primary collection lines, shown in 

figure No. 14 , were laid out along the streets to ease their 

installation and maintenance. 

c. Spacing between manholes was set at a maximum distance of 18 mts, 
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so that an average of 6 plots on ei ther side of the street were 

connected to each manhole. 

d. Manholes were located as every intersection between the main lines 

and the primary lines .. 

The total length of the sewage network was 983 mts.. The total number of 

manholes required was 53. 
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FIGURE NO.14 - SEWAGE DISPOSAI. - OlNTRoL PLAN 

1.2.3 Electricity 

a. As illustrated in figure No.15, the neighbourhood was divided into 

4 circuits. Each circuit had one transformer of 150 KVA serving 

approximately 25% of the plots. The average consumption per plot 

was estimated at 1 KVA. 
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b. The maximum distance for individual connections was 30 mts. 

c. Priority was given for lamps to be installed at street 

intersections. 

The total length of the electricity network was 933 mts. The number of 

poles and street lamps required was of 44 units • 
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FIGURE No.15 - ELEcTRICIn - OlN'mOL PIAN 

1.2.4 street Paving 

a. As shown in figure No.16, aIl the streets in the control plan were 

to be fully paved given that these were strictly designed as 

circulation channels. 

The total area to be paved was 3,360 M2. 

( 
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FIGURE No. 16 - STREET PAVING - CONTRoL PLAN 

Sununary 

The following material summarizes the performance of the control plan 

with regard to infrastructure efficiency: 

Water supply 1,333 mts 

Sewage disposaI 983 mts 

Number of manholes 53 u. 

Electricity 933 mts 

Poles/street lamps 44 u. 

Paving 3,360 mts 

2. DESIGN ALTERNATXVE (1 1 

The principal concern in this first design was the improvement of 

the environmental quality of the neighbourhood through the use of the 
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guidelines. In this case, no observations were made regarding 

infrastructure efficiency. The neiqhbourhood plan, seen in figure 

No .17, was structured around a series of •• 1f-contaiDed cluster., each 

one havinq its own small square. 
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FIGURE No.17 - PWr IAYoor - ALTEJmATIVE fi 1 

2.1 Land-U.e 

a. The total circulation areas were 3,519 M2. These areas, shawn in 

figure No.18, accounted for 18.55% of the total site area. 

b. The total area for public open spaces, j llustrated in figure No. 19 , 

was 2,265 M2 which accounted for 11.94% of the total site area. 

c. The public areas left for house extensions, shawn in figure No.20, 

were 1,758 M2 which accounted for 9.26%. 
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FIGURE No. 18 - CIRClJlATlOO - ALTERNATIVE # 1 
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FIGURE No. 19 - PuBLIC OPEN SPACES - ALTERNATIVE # 1 
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FIGURE No.20 - HOOSE EltTENsIOOS - ALTERNATIVE Il 1 

d. The total private areas, illustrated in figure No.21, remained 

constant. 

sununary 

M2 % of total si te area 

circulation areas 3,519 18.55% 

Public open spaces 2,265 11.94% 

Area of house extensions 1,758 9.26% 

Pri vate area (k) 11,424 60.23% 
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FIGURE No.21 - PRIVATE AREAs - ALTERNATIVE # 1 

Analysis 

1. This first design alternative showed a significant reduction in the 

total circulation areas, as illustrated in figure No.22. In this 

case, a decrease of 24.4% was achieved over the control plan. 

2. Areas for public open spaces decreased by 21.5%, as illustrated in 

figure No.23. However, despite this reduction, and based on the 

spatial characteristics and the location of the open spaces in design 

alternative # 1, it is considered that the use value of the land of 

these spaces would be higher ti1an the use value of the central open 

space in the control plan. 

3. Areas for house extensions, which are not provided in the control 

plan, accounted for 1,758 M2, as seen in figure NO.24. 
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FIGURE NO.24 - O»œARISOO OF ARBAs Fœ HOUSE ExTENSlœs 

2.2 IDrrastructure B~ficiency 

The next step after determining land-use percentages was to design 

and measure the infrastructure networks. In this alternative, no 

assumptions were made regarding infrastructure efficiency. 'nle design 

considerations and the resul ts obtained for each service network were: 
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,i"fi<. 2.2.1 Water Supply 

The main design considerations for the design of water supply lines, 

seen in figure NO.25, were: 

1. Connections to the main water supply lines, running along the 

neighbourhood' s periphery, were provided at each intersection between 

a neighbourhood street and a peripheral street. 

2. The primat.y water supply lines within the neighbJurhood were laid out 

along the access road, and secondary streets intersecting peripheral 

streets. 

3. Each self-contained cluster was serviced by a single branch deri ved 

from a primary line. 

The total length of the water supply lines was of 1,382 mts. 
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FIGURE No.25 - WATER SUPPLY - ALTERNATIVE # 1 
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2.2.2 Sewage DisposaI 

Design considerations for the sewage disposaI system, shawn in figure 

NO.26, were: 

1. The primary collection lines were laid out along the access road. 

2. Due to the physical configuration of the neighbourhood, each self 

contained cluster had to be served indi vidually • 

3 • spacing between manholes was set at a maximwn distance of 18 mts, so 

that an average of 6 plots on ei ther side of the street were 

connected to a single manhole. 

The total length of the sewage network was 1,237 mts. The total number 

of manholes was 78 units. 
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FIGURE No.26 - SEWPm: DISPOSAI. SYSTEM - ALTERNATIVE # 1 

126 



2.2.3 Electricity 

Design considerations for electricity lines, shown in fig. No.27, were: 

1. The neighbourhood was di vided into 4 circuits, each serving 

approximately 25% of the plots. Every circuit was served by one 

transformer of 150 KVA. The capacity of the transformer was 

calculated on an average consumption of 1 KVA per plot. 

2. The maximum distance for individual connections was 30 mts. 

3. Lamps were te be installed primarily e.t streets intersections. 

The total length of the electricity network was of 1,180 mts. The 

number of poles and street lamps required was 55 uni ts. 
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FIGURE No.27 - ELECTRICI'lY - ALTERNATIVE # 1 
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2.2.4 street Paving 

Areas to he paved, illustrated in figure No.28, were: 

1. The portions of the street assigned for circulation in the access 

road, and in secondary streets connecting the neighbourhood to the 

main peripheral roads. 

2. The portions assigned for circulation in aIl small streets from their 

intersection wi th the access road to their intersection wi th a small 

square of a self-contained cluster. 

The total area to be paved was 2,150 M2. 
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FIGURE No.28 - STREET PAVIr«; - ALTERNATIVE # 1 

L 

The following material presents the performance regarding infrastructure 

efficiency of design alternative No.1: 

Water supply 1,382 mts 
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Sewage disposaI 1,237 mts 

Number of manholes 78 u. 

Electricity 1,180 mts 

Poles/street lamps 55 u. 

Paving 2,150 M2 

ADalysis 

Since the main concern in this first design was ta produce a plan 

based on the use of the guidelines no considerations were gi ven to 

infrastructure efficiency. Thus, the results achieved showed in some 

instances an increase in quanti ties of infrastructure when compared to 
'f) 

those attained in the control plan. For example, penalties were paid in 

the total length of sewers and in the number of manholes, as weIl as in 

the total length of the electrical lines. Water supply proved to be the 

same, while percent age of paved areas decreased substantially. The 

detailed results achieved for each service network were: 

1. The water supply network, seen in figure No.29, showed a very small 

increase over the control plan; fram 1,333 mts ta 1,382 mts. This 

difference represented an increment almost negligible: only 3.6%. 

2. The total length of the sewerage network, seen in figure No. 30, 

increased by 254 mts. This amount represented a increment of 25.8% 

over the control plan. 

3. The number of manholes augmented, as illustrated in figure No.31, 

from 53 in the control plan ta 78 in the new design alternative. 

This difference represented an increase of 47.16%. 

4. The length of the electricity network increased by 26.47%, as 
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illustrated in figure No.32. 

5. The number of peles and street lamps went up from 44 units in the 

control plan ta 55 units in design alternative # 2, as illustrated in 

figure No. 33. This difference represented an increment of 25%. 

6. street paving was the only infrastructure service which substantially 

decreased with regard ta the control plan, as illustrated in figure 

No.34. The net reduction in this case was 40.27%. 
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FIGURE No.31 - cœPARISOO OF TarAI. NUMBER OF MANHoLEs 
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FIGURE No. 33 - c::aŒARISON OF ToTAL NUMBER OF PoLES AND STREET LAMPs 
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FIGURE No.34 - CŒPARISON OF PAVED AREAs 

131 



.{ 

3. DISIGN AL'l'IRIIa'l'IVl 1 2 

The use of self-contained clusters in design alternative 1 1, 

illustrated in figure No.J5, were believed to be the cause for the 

increase in length of sewage and number of manholes. It was then felt 

that by interconnectinq the clusters, as seen in figure NO.36, and by 

reducing the number of turns a more efficient infrastructure network 

could be achieved. 
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FIG No.35 - SELF-a:m'AINED CLUSTER FIG No. 36 - INTEROONNECTED CLUS'l'ER 

In this second case, the neighbourhood was designed as a series of 

iDterconnected clusters. Each cluster was organized around a small 

square which varied in size and in shape according to location, as 

illustrated in figure No.3? 

3.1 Land-Use 

land-use areas showed the following results: 

a. The total circulation areas were of 4, 164 M2. These areas shawn in 

figure No.J8, accounted for 21.95% of the total site area . 
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FIGURE No.38 - CIRCULATION - ALTERNATIVE # 2 
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b. The total area left for public open spaces, illustrated in figure 

No.39, was 1,884 M2 which accounted for 9.93% of the total site area. 

c. The total areas left for house extensions, shawn in figure No.40, 

were 1,494 M2. These areas accounted for 7.87% of the total site 

area. 

d. The total private areas, shown in figure No.41, remained constant. 
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FIGURE No.39 - PUBLIc OPEN SPACES - ALTERNATIVE # 2 

SUltIIDéUj' 

Circulation areas 

Public open spaces 

House extensions 

M2 % of total site area 

4,164 

1,884 

1,494 
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-. Pri vate area (k) 

Total 

11,424 

18,966 

60.25% 

100% 
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FIGURE No.40 - HOUSE ExTENSIONS - ALTERNATIVE (1 2 

AlJalysis 

L 

This second neighbourhood plan paid penalties in aIl the three land use 

variables: circulation, public open spaces, and house extensions, with 

respect to design alternative # 1. However, alternative Il 2 was more 

efficient than the control plan, despite a reduction in the total public 

open areas. From the results obtained it is possible to observe that: 

1. The total circulation areas decreased by 10.56% in reference to the 

control plan, as illustrated in figure No.42. Design alternative Il 2, 

however, was less efficient than alternative # 1. In this case, 
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circulation areas increased by 15.49%. 
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FIGURE No.41 - rRIVATE AREAs - ALTERNATIVE # 2 

2. In reference to public spaces, this second d.9sign al ternati ve was the 

least efficient of the three neighbourhood plans under consideration. 

In this new option areas for public open spaces dropped by 34.72% 

against the control plan, and by 16.82% against design alternati"e # 

1, as seen in figure No.43. 

3. The total area for house extensions decreased by 15.01% in reference 

to design alternative # 1, as illustrated in figure No.44. 
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FIGURE NO.44 - c::t.tœARISON OF AREAS FOR HOUSE ExTENSIONS 

3.2 XDfrastructure Efficiency 

In design alternative # 1 the use of self-contained clusters was 
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felt to be the cause for the increase in quantities of infrastructure. 

'l'herefore, the second alternative, illustrated in figure No.37, was 

structured around a series of clusters which were internally connected 

through a network of secondary streets. In this case it was assumed that 

by having the potential to run lines from cluster to cluster, the number 

of turns required for laying out the service networks would be reduced, 

thus decreasing their total length. It was also felt that by doing so 

the total number of manholes and the number of poles and street lamps 

wou Id be reduced. However, gi ven the increase in circulation an 

increment in the total amount of paved areas was expected. 

3.2.1 Water Supply 

Design considerations for water supply network, shown in figure 

No.45, were: 

1. Connections to the main peripheral water supply lines w~.re provided 

at each intersection between a neighbourhood and a peripheral st..reet. 

2. Primary water supply lines within the neighbourhood were located 

along the access road. 

3. Water supply lines serving individual clusters were provided through 

branches connected to the primary water lines running along the 

access road. These branches were interconnected through the 

secondary streets linking the clusters, thus overcoming the problem 

of having dead end lanes longer than 15 mts. 

The total length of the water supply lines was of 1,443 mts. 
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3.2.2 Sewage DisposaI 

Design considerations for the sewage network, seen in figure No.46, 

were: 

1. The sewage network was subdi vided into four different sectors, each 

serving roughly 25% of the neighbourhood. It was felt that by 

subdi viding the neighbourhood into various sectors, the total length 

of sewers cou Id be reduced. 

2. Each sector was connected separately to the main peripheral sewage 

lines. 

3. An average of six plots on either side of the street were connected 

to a single manhole. As a reEul t, spacing for manholes was set at an 

average distance of 18 mts. 
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The total lenqth of the sewage network was of 1,208 mts. The total 

number of manholes was of 75. 

o "'nllol,. 

- S··'II' tl Il ... 

FIGURE No.46 - SEWAGE DISPOSAI. - ALTERNATIVE # 2 

3.2.3 Electricity 

Design considerations for the electricity network, shown in figure 

NO.47, were: 

1. The network was subdivided into four different circuits each one 

servicing approximately 25% of the plots. 

2. Individual drops were shorter than 30 mts. 

3. Public lamps were located at street intersections and dead-end lanes. 

The totallength of the electricity network was of 1,082 mts. The number 

of peles and street lamps required was of 47. 
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FIGURE No. 47 - ELEC1'R1CI'l'Y NE'nDU< - ALTERNATIVE # 2 

3.2.4 Paving 

Design considerations for street paving areas, illustrated in figure 

HO.48, were: 

1. The portions intended for circulation in the access road, as weIl as 

in the secondary streets connecting the neighbourhood to main 

peripheral roads were to be paved. 

2. AlI small st.reets connecting the access road and ending in small 

squares were to be paved. 

3. Small streets interconnecting clusters were left unpaved. 

4. AlI dead-end lanes remained unpaved. 

The total area to be paved was of 2,521 mts. 
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FIGURE No.48 - STREET PAVING 

Sununary 

Water supply 1,443 mts 

Sewaqe disposaI 1,208 mts 

Number of manholes 75 u. 

Electricity 1,082 mts 

Poles/street lamps 47 u. 

Paving 2,521 M2 

Analysis 

This neighbourhood plan evidenced a better performance than design 

alternative # 1. However, the gains made for infrastructure were very 

limited and did not compensate for the losses in the spatial quality of 
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the neighbourhood. 

This second option showed a significant decrease in the length af the 

electrical lines and in the number of poles and street lamps in reference 

ta design alternative Il 1. A minor decrease in the length of sewers and 

in the number of manholes was also observed. The figures obtained, 

however, were still more greater than those reached in the control plan. 

Additionally, the total length of the water supply network increased 

against design alternative Il 1 and the control plan. A detailed analysis 

of the results achieved for each service network is presented belaw. 

1. The total length of the water supply network was higher than the 

quantities achieved in the control plan and in design alternative 

Il 1, as illustrated in figure NO.49. The increment was of 7.62% and 

4.22% respectively. 

2. Although the total length of the sewerage network was still much 

greater than the quantity obtained in the control plan, a minor 

reduction was possible wi th regard ta design al ternati ve Il 1. In this 

case the length of sewage decreased by 2.34%, as shawn in figure 

No.50. The net increment of design alternative 2 over the control 

plan was 18.62%. 

3. The number of manholes was significantly higher than the quantity 

achieved in the control plan, despite a small reduction achieved over 

design al ternati ve Il 1. The number of manholes in design al ternati ve 

Il 2 augmented, as illustrated in figure No.51, by 29.33% aver the 

control plan. 

4. The total length of the electrical network increased by 13.77% over 

the control plan, as illustrated in figure No. 52. On the other hand, 
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a reduction of 8.3% was achieved over design alternative Il 2. 

5. The number of poles and street lamps showed an increase of 6.38% 

against the control plan. Their total nwnber, however, was reduced 

by 14.54% in reference to design alternative Il 1, as illustrated in 

figure No.53. 

6. street pavinq in design alternative Il 2 evidenced a reduction of 

29.97% over the control plan. The total circulation areas in this 

case increased by 14.71% with regard to alternative Il 1, as seen in 

figure No.54. 

Des. Alt. tI 2 1,443 

Des. Ait. tI 1 1,382 

Control 1,333 

o 200 400 600 800 1,000 1,200 1,400 1,600 

FIGURE No. 49 - CXln'ARISON OF TarAI. lENGm OF WATER SUPPLY LINES 

Des. Ait. tI 2 ••••••••••••••••••• 

Dt's. Ait. tI 1 1,237 

Control 

o 200 400 600 soo 1,000 1,200 1,400 

FIGURE No.50 - CXln'ARISON OF TarAI. LENGTH OF SE.'WERAGE N~lU<S 
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Des. Alt. tI 2 •• _75 

Des. Alt. tI 1 ...... 78 

o 10 20 30 40 50 60 70 80 

FIGURE No.51 - cœPARISOO OF TarAL NUHBER OF MANHoLES 

Des. Alt. tI 2 

Des. Alt. il 1 1,180 

° 200 400 600 800 1,000 1,200 

FIGURE No.52 - CŒ!PARISON OF '!OrAL LENGTH OF ELECl'RICITY NE'nDU<S 

Des. Alt. il 2 •••• 47 

Des. Alt. il 1 ••••••••• 55 

Control -~~~~~~~~~~~~'~~~I!~~~-------1 
° 10 20 30 40 50 60 

FIGURE No.53 - OlHPARISON OF ToTAL NUMBER OF FoLES AND STREETS LAMPs 
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Des. Alt. il 2 ••••• 2,521 

Des. Alt. il 1 

Control 3,600 
~~~~~~~~~~~~~====~====~====~~--~ 
a 500 1.000 1.500 2,000 3.000 3.500 4,000 

FIGURE No.54 - CŒPARISON OF PAVED AREAs 
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The objective in this third proposaI was to identify which 

guidelines were affecting infrastructure efficiency in order to limit or 

avoid their use. It was felt that by eliminating the use of lanes and 

dead-end lanes a more efficient plan could be achieved. It was also 

thought that by modifying the notion of self-contained and 

interconnected clusters into a system of grouping plots which were 

connected through a network of small streets, as shown in figure No.55, 

a significant decrease in the amount of infrastructure would be reached. 

The penalty to be paid in this case was that by sacrifying the use of 

sorne of the design guidelines, the environmental quality of the plan 

would be affected. 
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FIGURE No.55 - PIm lAYoor - ALTERNATIVE 3 
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Dead-end lanes were not used in this third design alternative, 

given that their use in design options Il 1 and 2 proved to have a 

considerable effect upon the increase in quanti ties of sewerage, bath in 

the total length of sewers and number of manholes. Given that each dead 

end lane has to be served by a minimum of two manholes (one at the 

intersection with the main sewer line and another at the end of the 

lane), it was felt that by eliminating their use, significant savings in 

the total number of manholes could be made. 

".1 Land-U •• 

Land-use areas showed the following results: 

a. The total circulation areas were 4,219 M2. These areas, shown in 

figure No.56, accounted for 22.24% of the total site area. 
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148 

L 



b. The total area left for public open spaces, illustrated in figure 

No.57, accounted for 12.03% of the total site. 

L 

~ 
• 11 Il Il • 

FIGURE NO.57 - PuBLIC OPEN SPACES - ALTERNATIVE # 3 

c. The total area left for house extensions, shawn in figure No.58, 

were 1,040 M2. This area accounted for 5.48% of the total site. 

d. The total private areas, shawn in figure No.59, remained constant 

at 11,424 M2. 

SU1TŒl\ary 

M2 % of total si te area 

Circulation areas 4,219 22.24% 

Public open spaces 2,283 12.03% 

House extensions 1,040 5.48% 

Pri vate area (k) 11,424 60.23% 
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ADIllysta 

Design alternative # 3 paid penalties in the total areas for 

circulation and house extensions. However, it evidenced the largest 

area for public open spaces. The results for each of the three land-use 

variables under consideration demonstrated that: 

1. The total circulation area in this third neighbourhood design was 

reduced by 9.38' against the control plan, as illustrated in figure 

No. 60. In reference to design alternatives # 1 and 2, the areas for 

circulation increased ~ 16.59%. and 1.3% respectively. 

2. The total public open areas in design alternative # 3 WO..!'e lower 

than the areas achieved by the control plan. In this case, the total 

reduction was of 20.89%, as illustrated in figure No. 61. This plan, 

however, proved to be as efficient as design alternative # 1. The 

net increases against alternatives # 1 and 2 were of 0.78% and 7.47% 

respectively. 

3. The percentage left for house extar.sions was the smallest of the 

three design alternatives under consideration, as illustrated in 

figure No.52. Compared against design alternative # 2, areas for 

house extensions decreased by 30.38%. The reduction against design 

alternative 1 1 was of 40.84%. 

".2 Infrastructure Efficiency 

The principal design consideration made in this third case was that 

by modifying the clusters into groups of plots connected through a 

network of small streets, and by eliminating the use of dead-end lanes, 

a more efficient infrastructure network could be achieved. It was feit 
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( Des. Alt. tl3 •••••••••• 4,219 

Des. Al t. tI 2 4,164 

Des. Alt. il 1 •••• 3,519 

Control 4,656 

a 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 

FIGURE No.60 - ~ARISON OF CIRCUIATION AREAs 

Des. Al t. il 3 

Des. Alt. tI 2 •••• 

Des. Alt. il 1 

a 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 

FIGURE No. fol - caœARISON OF PUBLIC OPEN SPACES 

Des. Al t. il 3 

Des. Alt. il 2 ••••• 

Des. Al t. il 1 1,758 

Control 0 

~------~--------------~--~----~----------~ a 500 1,000 1,500 2, 000 2,500 3,000 3,500 4,000 4,500 5,000 

FIGURE No.62 - CœPARISON OF AREAs FOR HOUSE EXTENSIONS 
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that by using a more regularized design, quantities of infrastructure 

could be decreased. In the section that follows, the main 

considerations made for the design of each infrastructure network and 

the resul ts achieved, are presented. 

4.2.1 Water SUpply 

Design considerations for the water supply network, shawn in figure 

No.63, were: 

1. Connections to the main peripheral water supply lines were made at 

each intersection between a neighbourhood street and a peripheral 

street. 

2. The primary water supply lines w~thin the neighbourhood were located 

along the access road. 

3. AlI water supply lines were laid out along the streets. 

The total length of the water supply lines was of 1,466 mts. 

4.2.2 Sewage DisposaI 

Design considerations for the sewage disposaI system, shawn in figure 

No.64, were: 

1. The sewage network was di vided into several sectors, each one 

servicing a single street with direct access to the main sewer lines 

laid out along the peripheral streets. 

2. AlI sewerage lines were laid out along the streets. 

3. An average of six plots on ei ther side of the street were connected 

to a single manhole. As a result, spacing between manholes was set 

at an average of 18 meters. 
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The total length of sewers was of 1,158 mts. The total number of manholes 

was of 64. 

4.2.3 Electricity 

Design considerations for the electricity netwark, shawn in figure 

No. 65, were: 

1. '!he electricity netwark was divided inta four circuits, each one 

covering approximately 25% of the plots. 
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FIGURE No. 65 - ELECTRICITY NE'NJRK 

2. Individual drops were shorter than 30 meters. 

3. Public lamps were preferably located at street intersections and i 

n small squares. 

The total length of the electrical lines was of 1,063 mts. The number 
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of poles and street lamps required was of 48. 

4.2.4 paving 

Design considerations for street paving areas, illustrated in figure 

No.66, were: 

1. AlI the portions of the access roads assigned for circulation were 

to be paved. 

2. The portions intended for circulation of aIl small streets 

intersecting the access road, were to be paved from the intersection 

with the access road to the intersection with a small square. 

3 • The portions assigned for circulation of aIl small streets 

intersecting peripheral streets, were to be paved from the 

intersection with the peripheral street to the intersection with the 

square. 

4. The portions assigned for circulation of aIl small streets linking 

the access road to peripheral streets and not connecting squares, 

were to be paved from the intersection with the access road to the 

intersection with the peripheral street. 

The total area to be paved was of 2,696 M2. 

Sununary 

Water supply 

Sewage disposaI 

Number of manholes 

Electricity 

Poles/street lamps 

Paving 

1,466 mts 

1,158 mts 

64 u. 

1,063 mts 

48 u. 

2,696 M2 
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FIGURE No.66 - STREET PAVING 

ADalysis 

1. The total length of the water supply networks was similar to the 

quantities achieved by aIl other neighbourhood plans including the 

control plan, as illustrated in figure No. 67 . 

2. Design alternative (1 3 showed to be less efficient than the control 

plan with regard to length of sewers, as illustrated in figure No.68. 

In this case, there was an increase of 15.11%. Design alternative 

# 3 showed a small decrease in the total length of sewers when 

compared to design al ternati ves # 1 and 2. Savings of 6. 14 % and 

4,13% were respectively made. 

3. Al though the total number of manholes in design al ternati ve # 3 

drepped significantly with regard te design alternatives # 1 and 2, 
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the quantity achieved was still much greater than the one achieved 

by the control plan. When compared to this last plan, design 

alternative # 3 evidence an increase of 17.18%, as illustrated in 

figure No. 69. However, compared against design alternatives # 1 and 

2, the reduction attained was of 17.94% and 14.66% respecti vely • 

4. Quantities for electricity in design alternative # 3 were higher when 

compared to the results attained in the control plan, as showed in 

figure No.70. In this case, design alternative Il 3 presented an 

increase of 12.22%. This third design alternative, was also more 

efficient than the first two design options. In these last two 

cases, net reductions of 9.91% and 1. 75% were respectively achieved. 

5. The number of peles and street lamps in design alternative # 3 was 

reduced by 12.72% in reference to design alternative # 1. On the 

other hand, design in reference ta design alternative # 2 and to the 

control plan, design alternative Il 3 was less efficient, as 

illustrated in figure No.71. When compared ta the control plan and 

design alternative # 2, the increases were of 8.33% and 2.08% 

respectively. 

6. Given the increase in circulation areas, penalties were paid in terms 

of street paving. In this case, design al ternati ve Il 3 presented an 

increase of 20.25% over design alternative Il 1 and of 6.49% over 

design alternative # 2. However, in spite of the above increments 

design alternative # 3 was significantly more efficient than the 

control plan, as seen in figure No.72. In this case a reduction of 

25.11% was achieved. 
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Des. Alt. il 3 1,466 

Des. Ait. il 2 •••••••••• 1,443 

Des. Ait. ill •••••••••• 1,382 

Control ~~~~~~~~~~~~~!!~~~~~~~~~1~,~3:3:3 __ ~ 
o 200 400 600 800 1,000 1,200 1,400 1,600 

FIGtmE No. 67 - caœARISON OF TorAL LENGTH OF WA'1'ER SUPPLY LINES 

Des. Al t. il 3 ••••••••••••••• 1,158 

Des. Ait. il 2 ••••••••••••••••••••••• 1,208 

Des. Ait. il 1 •••••• 1,237 

Control ~~~~~~~~~~~~~~~~~~~!9~8~3~ __ -+ ______ ~ 
o 200 400 600 800 1,000 1,200 1,400 

FIGURE No.68 - caœARISON OF TorAL IENGTH OF SEWERAGE NE'n'OU(S 

Des. Alt. il 3 •••• •••• 64 

Des. Ait. il 2 ••••• 
______ 75 

Des. Alt. Il , ••••••••••••••••••••••••••• 78 

o 10 20 30 40 50 60 70 80 

FIGURE No. 69 - Cl:H'ARISON OF 'D:1rAL NUMBER OF MANHoLES 
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Des. Alt."3 •••••••• •••• 1,063 

Des. AIt. " 2 1,082 

Des. AIt. " 1 1,180 

Control 933 

o 200 400 600 800 1,000 1,200 

FIGURE No. 70 - caœARISŒ OF TorAL IENGTH OF ELEcTRICITY NE':M>RKS 

Des. AIt. " 3 

Des. AIt. " Z 

Des. AIt. " 1 55 

o 10 20 30 40 50 60 

FIGURE No.71 - cœPARISŒ OF ToTAL NUMBER OF PeLES AND STREET INtPs 

Des. AIt. " 3 

Des. AIt. " 2 

Des. AIt. " 1 

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 

FIGURE No.72 - c::œPARI5œ OF PAVED AREAs 
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5. DeSiCJD AltU'lllltive 1 4 

This design was based on a sites and services project in Aranya 

Townships, Indore, India, the original plan of which was developed by 

the Vastu Shilpa Foundation for the Indore Development Authority. This 

plan was selected because it presented an innovative design alternative, 

reached through a controlled series of physical modifications ta a 

traditional grid iron layout. 

The basic objective in this case was to continue the testing of the 

assmnptions made for the design alternative # 3, relative ta the 

understanding of which guidelines would achieved the level of 

infrastructure efficiency reached in the control plan. The new design, 

shawn in figure No. 73, included the use of most neighbourhood stxeet 

guidelines. '!he only guideline le ft aside was that relative ta the use 

of dead-end lanes. 

As in the previous design al ternati ve, the notion of grouping plots 

and linking them through a network of small streets was kept. However, 

the main assumption made in this case was that by eliminating the use of 

self-contained or interconnected clusters a higher level of 

infrastructure efficiency could be achieved. 

5.1 Land-Use 

After completing the new neighbourhood design, the quantitative 

analysis of ] and-use areas was done. '!he data obtained was translated 

into percentages of tht! total neighbourhood area. The resul ts obtained 

for aech of the three land-use variable were: 

a. The total circulation areas were of 3,734 M2. These areas, shown in 
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figure No.74, accounted for 19.68% of the total site area. 

L 

• •• l' Il • 

FIGURE No. 73 - PID.r lAYcxrr 

b. The total area left for open spaces, illustrated in figure No.75, was 

of 2,190 M2 which accounted for 11.54% of the total site area. 

c. The total area left for house extensions, shawn in figure No. 76, were 

of 1,618 M2 which accounted for 8.53% of the total site area. 

d. The total private areas, shown in figure No. 77, remained constant at 

11,424 M2. 

M2 % of total si te area 

circulation areas 3,734 19.68% 

Public open spaces 2,190 11.55% 

House extensions 1,618 8.54% 

Private area (k) 11,424 60.23% 
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ADalysis 

1. The total circulation area in design alternative # 4 decreased in 

reference to the control plan by 19.8%.design alternatives # 3 and 

2, by 11. 5% and 10.32% respecti vely. However, Circulation areas in 

this fourth design alternative were greater than to those achieved 

in design alternative # 1. In this case, the increase ,..ras of 5.76% 

as illustrated in figure No.78. 

2. The largest difference in areas for public spaces, was obtained in 

reference to the control plan. In this case, public are as decreased 

by 24.12% over the control plan. Areas for public open spaces did 

not show a signif icant medif ication wi th respect ta the other three 

design alternatives. Compared to design al ternati ves # 3 and 1, the 

total area for public open spaces dropped by 4.07% and 3.31% 

respectively. On the other hand, public open areas augmented from 

1. 884 M2 in design al ternati ve # 2 to 2, 190 M2 in design al ternati ve 

# 4, as shown in figure No.79. This difference represented a net 

increase of 13.97%. 

3. The decrease in areas for circulation and open spaces was ref lected 

in an increase in areas for house extensions. As a result, these 

areas augmented in reference to design alternatives # 3 and 2 by 

35.72% and 7.66%. However, when compared to design al ternati ve # 2, 

the total areas for house extensions decreased from 1,758 M2 ta 1,618 

M2 in design alternative # 4, as illustrated in figure No.80. This 

difference represented a net decrease of 7.96% over alternative # 2. 
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Des. Ait. Il 4 

Des. Ait. Il 3 

Des. Ait. Il 2 4,164 

Des. Ait. Il 1 

Control 4,656 
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FIGURE No.78 - CCMPARISON OF CIRCULATION AREAs 

Des. Ait. 114 ••••••••••• 2,190 

Des. Ait. il 3 2,283 

Des. Ait. il 2 

Des. Ait. il 1 2,265 
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FIGURE No.79 - OJ.œARISON OF PUBLIC OPEN SPACES 

5.2 Znfrastructure Efficiency 

The principal assumption made in design alternative Il 4 was that by 

eliminating the use of dead-end lanes, and by avoiding the use of groups 

of plots interconnected throllgh networks of small streets, a significant 

decrease in the amount of infrastructure would he made. An important 
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feature of this new neighbourhocxi design was the possibility of using 

Des. ALt. fi 4 

Des. AL t. fi 3 
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F'IGURE No.80 - c:a.œARISON OF AREAS FOR HOUSE EXTENSIONS 

street wideni1~gs as service slots. In fact, the use of these spaces as 

services areas was a modification which enabled to run water supply and 

sewer lines on alternate streets. This possibility, in turn, led to 

significant cost reductions on both: water supply lines and length of 

sewers. 

5.2.1 Water Supply 

The main design considerations in laying out the water supply 

network, shown in figure 81, were: 

1. Water supply lines ran on alternate streets having service slots. 

2. Connections to the main peripheral water supply lines were provided 

at every street intersection between a neighbourhood street having 

service slots and a peripheral street. 

3. Water supply lines were laid out along small streets and public open 

spaces. 
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The total length of the water supply lines was of 885 meters. 
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5.2.2 Sewage 

MAI N LI NES 

l ,. 10 •• 
PRI MARY LI NES 

FIGURE No. 81 - WATER SUPPLY 

The main design considerations in laying out the sewage disposaI 

network, shown in figure 82, were: 

1. The sewage network was divided into various sectors, each one 

servicing a single street with service slots. 

2. Due to the use of the service slots, the number of plots connected to 

a manhole could be increased from an average of 12 plots in previous 

designs to an average of 20. 

The total length of sewers was of 784 meters. The total number of 

rnanholes was of 43. 
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5.2.3 

o MANHOLES 

SEWAGE 

~_J - -- ---, 
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FIGURE No.82 - SEWAGE NEm:>RK 

Electricity 

Design considerations for the electricity network, shown in figure 

No. 83, were: 

1. The electricity network was divided into four circuits. Each circuit 

had one transformer of 150 INA serving approximately 25% of the 

plots. The average level of consumption was estimated at 1 KVA per 

plot. 

2. Electrical lines were laid down on small neighbourhood streets. 

3 • Public lamps were located at street intersections and in every 

cluster. 

4. Indi vidual drops were shorter than 30 meters. 

The total length of the electricity network was of 1,305 meters. The 
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number of pales and street lamps was of 71. 

~ L 
------------------------~--------------------------

• '0.11 
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FIGURE No.83 - ELEcTRICIn NE'n«>R!< 

5.2.4 Paving 

1. The only areas to be paved were the portions assigned for circulation 

in aIl small streets intersecting the access road, from the 

intersection with the access road ta the intersection with a small 

square, as illustrated in figure No. 84. 

The total areas ta be paved were of 2,170 M2. 
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FIGURE No.8·\ - S'mEET PAVING 

Summary 

The following material presents the performance for infrastructure 

efficiency in design alternative # 4: 

Water suppl y 885 M 

Sewage disposaI 784 M 

Number of manholes 43 u. 

Electricity 1,305 M 

POles/street lamps 71 u. 

Paving 2,170 M2 

Analysis 

The evaluation of the results obtained in this last option showed that: 

1. The total length of sewers in this last neighbourhood plan evidenced 
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a major decrease over aIl the design options under consideration 

including the control plan, as illustrated in figure No.a5. When 

compared to design alternatives # 3,2 and 1, the reductions were of 

32.29%, 35.1%, and 36.62% respectively. The net reduction achieved 

in design alternative # 4 over the control plan was of 20.24%. 

2. The number of manholes required in design alternative # 4 was the 

smallest of aIl the design options under consideration, as shown in 

figure No.a6. In this case, the number of manholes dropped by 

32.81%, 42.66%, and 44.87% with respect to options # 3, 2 and 1. 

Compared against the control plan the reduction was of 18.86%. 

3. The total length of electrical lines was the highest of aIl the 

design alternatives, as illustrated in figure No.87, being this the 

major penalty paid. the net increments over design alternatives # 

3,2 and 1, were of 18.54%, 17.08%, and 9.57% respectively. The 

highest increment, 28.5%, was evidenced against the control plan. 

4. The number of poles and street lamps was also much greater than the 

number required in any of four previous neighbourhood plans, as 

illustrated in figure No. 88. The net increase in reference to design 

alternatives # 3,2 and 1 was of 32.39%, 33.8% and 22.53% 

respectively. The highest increment, 38.02 per cent, was evidenced 

against the control plan. 

5. Of aIl the design options under consideration, including the control 

plan, this last design proved to be the MOSt efficient with regard to 

water supply, as illustrated in figure NO.89. The net savings over 

design alternatives # 3,2 and 1 were of 39.63%, 38.66%, and 35.96% 

respecti vely. The net reduction against the control plan was 33.6% . 
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6. street paving showed a significant decrease in reference ta design 

alternatives Il 3 and 2, as well as ta the control plan. Reductions of 

19.52%, 13.92% and 39.72% were respectively achieved. On the other 

hand, the results obtained for street paving in design alternative 

Il 4, seen in figure No. 90, matched the results achieved in the design 

alternative Il 1, which was the most efficient of all the designs. 

Des.Alt.il4 784 

Des. Al t. il 3 1,158 

Des. Al t. il 2 1,208 

Des. Al t. il 1 1,237 

Control 983 

0 200 400 600 800 1,000 1,200 1,400 

FIGURE No.85 - QHlARISON OF ToTAL I.ENG'ni OF SEWER10GE NE'lW>RKS 

Des. Alt. il 4 •••••••••••••• 43 

Des. Al t. il 3 64 

Des.Alt.fl2 •• _75 

Des. Al t. fi 1 ••• _78 

o 10 20 30 40 50 60 70 80 

FIGURE No.86 - CCMPARISON OF TarAI. NUMBER OF MANHOLES 
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(' Des. Al t. 1# 4 1,305 

Des. Al t. 1# 3 1,063 

Des. Alt. 1# 2 1,082 

Des. Alt. 1# 1 1,180 

Control 933 

0 200 400 600 800 1,000 1,200 1,400 

FIGURE No.87 - OH'ARISON OF TarAI. LENGTH OF ELECTRICITY N~RKS 

De-I. Al t. 1# 4 71 

Des. Alt. 1# 3 48 

Des. Alt. 1# 2 •••••••••••••••• 

Des. Alt. 1# 1 •••• 55 

o 10 20 30 40 50 60 70 80 

FIGURE No.88 - CŒPARISON OF ToTAL NUMBER OF PeLES AND STREET LAMPs 
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t Des. Alt.'4 

Des. Alt. '3 ••• 1,466 

Des. Al t. , 2 ••••••• 1,443 

Des. Alt. '1 ••••••••••••••••••••••• 11,382 
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FIGURE No. 89 - CCIooIPARISON OF TarAL LENGTH OF WATER SUPPLY 
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Des. Alt. '3 •••••••••••••••• 2,696 

Des. Alt. '2 2,521 

Des. Alt. , 1 

o 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 

FIGURE No.90 - CœPARISON OF PAVEe AREAs 
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COII'rROL PLAII DBSIGB O~10N , 

LAND-USB Areas \ of Total comparative Areas \ of Total CI 
Site Area Analysie Site Area AI 

Circulation 4,656 M2 24.54% - 3,519 M2 18.55% 

Public Open Spaces 2,886 M2 15.22% - 2,265 M2 Il.94% 

House Extensions 0 0 - 1,758 M2 9.26% 

private Areas(plots) Il,424 M2 60.24% - Il,424 M2 60.25% 

TOTAL 18,966 M2 100% - 18,866 M2 100% 

Infra.tructure Quantity Comparative Quantity Comparat 
Analysis Analysis 

Water Supply 1,333 mts - 1,382 mts t 

Sewage 983 mts - 1,237 mts t 2 

Manholes 53 units - 78 units t 4 

Electricity 933 mts - 1,180 mts t 2 

Poles & street Lamps 44 units - 55 units t 2 

Paving 3,360 M2 - 2,150 M2 J. 4 



PLAII DBSIGB O~10N #1 Dedgn Option 12 

ill Comparative Areas , of Total Comparative Areas , of Total Comparative 
il Analysis Site Area Analysis Site Area Analysis 

% - 3,519 M2 18.55% , 24.4% 4,164 M2 21. 95% , 10.56% 

% - 2,265 M2 11.94% , 21. 5% 1,884 M2 9.93% , 34.72% 

- 1,758 M2 9.26% - 1,494 M2 7.87% , 15.01% 

% - 11,424 M2 60.25% - 11,424 M2 60.25% -
- 18,866 M2 100% - 18,966 M2 100% -

)mparative Quantity Comparative Quantity Comparative 
Ilalysis Analysis Analysis 

- 1,382 mts t 3.60% 1,443 mts t 7.62% 

- 1,237 mts t 25.80% 1,208 mts t 18.62% 

- 78 units t 47.16% 75 units t 40. "n% . 

- 1,180 mts t 26.47% t,087 mts t 13.77% 

- 55 units t 25.00% 47 units t 6.38% 

- 2,150 M2 , 40.27% 2,521 M2 , 29.97% 



Design Option 12 Design Option 13 

I:'ative Areas % of Total Comparative Areas , of Total Comparative Areae 
lis Site Area Analysis Area Analysis 

4.4% 4,164 M2 21. 95% t 10.56% 4,219 M2 22.24% t 9.38% 3,734 r 

1.5% 1,884 M2 9.93% t 34.72% 2,283 M2 12.05% t 20.89% 2,190 1 

- 1,494 M2 7.87% t 15.01% 1,040 M2 5.48% t 40.84% 1,618 1 

- Il,424 M2 60.25% - Il,424 M2 60.23% - Il,424 

- 18,966 M2 100% - 18,966 M2 100% - 18,966 

Quantity Comparative Quantity Comparative Qu 
Analysis Analysis 

% 1,443 mts t 7.62% 1,466 mts t 9.97% 1 

1% 1,208 mts t 18.62% 1,158 mts t 15.11% 

1% 75 units t 40. "n% 64 units t 17.18% 4: 
-

% t,087 mts t 13.77% 1,063 mts t 12.22% l, : 

% 47 units t 6.38% 48 units t 8.33% 7J 

% 2,521 M2 t 29.97% 2,696 M2 t 25.11% 2, 



COHROL PLAH DBSIGN ORION Il Design Opt 

~reas , of Total Comparative Areas , of Total Comparative Areas , of Total 
Site Area Analysis Site Area Analysis Site Area 

56 M2 24.54% - 3,519 M2 18.55% ~ 24.4% 4,164 M2 21. 95% 

86 M2 15.22% - 2,265 M2 Il.94% ~ 21.5% 1,884 M2 9.93% 

0 - 1,758 M2 9.26% - 1,494 M2 7.87% 

1124 M2 60.24% - Il,424 M2 60.25% - Il,424 M2 60.25% 

~66 M2 100% - 18,866 M2 100% - 18,966 M2 100% 

Quantity Comparative Quantity comparative Quantity com~ 
Analy_sis Analysis Anal 

l,333 mts - 1,382 mts t 3.60% 1,443 mts 
983 mts - 1,237 mts t 25.80% 1,208 mts 

53 units - 78 units t 47.16% 75 units 

933 mts - 1,180 mts t 26.47% 1,087 mts 

44 units - 55 units t 25.00% 47 units 

3,360 M2 - 2,150 M2 ~ 40.27% 2,521 M2 



~SIGN OnION Il Deaign Option #2 Design Option #3 

of Total Comparative Areas " of Total Comparative Areas " of Total Compa 
Lte Area Analysis Site Area Analysis Area Analy: 

18.55% ~ 24.4% 4,164 M2 21. 95% ~ 10.56% 4,219 M2 22.24% ~ ~ 

11.94% ~ 21.5% 1,884 M2 9.93% ~ 34.72% 2,283 M2 12.05% ~ 2 

9.26% - 1,494 M2 7.87% ~ 15.01% 1,040 M2 5.48% ~ 4 

60.25% - 11,424 M2 60.25% - 11,424 M2 60.23% 

100% - 18,966 M2 100% - 18,966 M2 100% 

Comparative Quantity Comparative Quantity Comparative 
Analy_sis Analysis Analysis 

S t 3.60% 1,443 mts t 7.62% 1,466 mts t 9.9' 

s t 25.80% 1,208 mts t 18.62% 1,158 mts t 15.1 

s t 47.16% 75 units t 40.51% 64 units t 17.1 

s t 26.47% 1,087 mts t 13.77% 1,063 mts t 12.2 

s t 25.00% 47 units t 6.38% 48 units t 8.3: 

2 ~ 40.27% 2,521 M2 ~ 29.97% 2,696 M2 ~ 25.1 



Design Option 13 DESIGN OPTION 14 

nparative Areas " of Total Comparative Areas % of Total Comparative 
ilysis Area Analysis Site Area Analysis 

10.56% 4,219 M2 22.24% ~ 9.38% 3,734 M2 19.68% ~ 19.8% 

34.72% 2,283 M2 12.05% ~ 20.89% 2,190 M2 11. 55% l 24.12% 

15.01% 1,040 M2 5.48% ~ 40.84% 1,618 M2 8.54% ~ 7.96% 

- 11,424 M2 60.23% - 11,424 M2 60.23% -
- 18,966 M2 100% - 18,966 M2 100% -

Quantity Comparative Quantity Comparative 
Analysis Analysis 

2% 1,466 mts t 9.97% 885 mts ~ 33.60% 

52% 1,158 mts t 15.11% 784 rots ~ 20.24% --
>1% 64 units t 17.18% 43 units ~ 18.86% 

r7% 1,063 mts t 12.22% 1,305 mts t 28.50% 

B% 48 units t 8.33% 71 units t 38.02% 

17% 2,696 M2 ~ 25.11% 2,170 M2 ~ 39.72% 



OOIICLUSlœt8 

The findings of this thesis are divided into three areas: 1. the 

qeneral planning process, 2. the findings, which are divided into: 

a. land-use, and b. the infrastructure, and 3. sugqestions reqarding the 

use of the planninq quidelines. 

1. TBB GBNBRAL PLMNIIIG PROCB88 

The first three chapters of this thesis examined the general 

planning principles involved in the design of sites and services 

projects. In these chapters, it is observed that planning approaches to 

low-income housing stress economic efficiency as the main determinant 

for project desiqn, and that these economic concerns have led to the 

world-wide adoption of the grid plan. It is a1so observed that this type 

of planning approach, represented by the control plan, is usually 

deficient in its environmenta1 quality. For example, in traditionally 

planned sites and services projects, large centrally located open 

spaces, such as the one illustrated in figure No .11, tend to remain 

unused and abandoned. Additionally, streets in this type of project do 

not support, nor encourage, the mUltiple activities that take place in 

the streets of unplanned settlements, given that they are strictly 

desiqned as circulation channels. This situation can be substantially 

improved by new approaches to area planning. The introduction of new 

alternatives, such as the planning quide1ines, can match the 1evel of 

economic efficiency of the qrid plan, and at the same time provide a good 

living environment. 

This study demonstrates that by followinq a simple set of standards 
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or planning guidelines that are more in tune with those observed in 

unplanned settlements, it is possible to significantly improve the 

land-use efficiency. Careful consideration must be given, however, to 

bath physical and economic factors. 

'flle initial planning strategy followed in this thesis, represents 

a contrary approach to the traditional design of sites and services 

projects; this is to say that, instead of concentrating solely on 

economic efficiency, the stress is put primarily on improving the 

environmental quality of the neighbourhood by following the guidelines. 

The f irst case study, design al ternati ve Il 1, demonstrated that a 

significant improvement in land-use efficiency could be achieved over 

the control plan. Penalties, however, were paid in terms of 

infrastructure. The process which followed after this first design 

alternative searched for a carefully balanced solution between economic 

and physical variables. Throughout this process, it became clear that 

al! round savings may not always be possible. 'flle design process, 

however, is a complex exercise where trade-offs among various 

alternatives and variables can be made. For example, it can be argued 

that savings in road paving, if large enough, can compensate for 

increases in electricity and extra sewers. 

It was also found that in order to arrive at a more economic and 

environmentally sound solution, it is more efficient to start the 

planning process by developing controlled and progressive design 

alternatives. This involves modifying the grid plan by the graduaI 

incorporation of the guidelines. The physical and economic benefits of 

this approach are evident, as was demonstrated in design al ternati ve 
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fi 4. In this case, si':JIlificant cost reductions were made by decreasing 

quanti ties of infrastructure. This last design al ternati ve demonstrated 

that if careful consideration is given to both, economic and physical 

variables, it is possible to achieve more efficient and responsive 

environments at no addi tional cost. 

2. THE l'INDINGS 

The findings have been organized around the two main physical 

aspects of sites and services that were assessed in this study: land-use 

and infl:astructure efficiency. 

2.1 Land-Use 

It was observed that the four design alternatives, while keeping 

a constant private area, achieved greater efficiency than the control 

plan in the percentage of land destined for semi-private use. In fact, 

aIl the design al ternati ves presented a signif icant decrease in the 

qUanti ty of land devoted for circulation areas, and an increase in areas 

for house extensions. The importance of this achievement is that areas 

for house extensions tend to be more actively used for household, 

commercial, and work activities, thus assuring a higher value of land­

use. 

2.1.1 circulation 

Design alternatives /1 1 and 4 produced. the largest reductions in 

areas for circulation, namely reductions of 24.4% and 19.8% were 

achieved over the control plan. Design alternatives /1 2 and 3 also 
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reduced circulation areas, although these were less efficient than 

alternatives # 1 and 4. The net reductions over the control plan in 

design alternatives # 2 and 3 were 10.56% and 9.38% respectively. 

2.1.2 Open Spaces 

In cornparison to the control plan, areas for public open spaces 

decreased from 20.89% in design alternative # 3 ta 34.71% in design 

alternative # 2. In design alternatives # 1 and 4 the reduction were 

of 21.51% and 24.12% respectively. But, in spite of these reductions, 

it was felt that: (a) by providing open spaces more in accordance with 

the spatial requirements and the activities of the people living in low­

incorne areas, and Cb) by aChieving a more efficient distribution of 

public open areas wi thin the neighbourhood, a higher usefulness of the 

land would he achieved. 

2.1.3 House Extensions 

Gi ven that no provisions were made in the control plan in regard 

to areas for house extensions, aIl evaluations were made vis-a-vis 

design alternative # 1 which was the rnost efficient neighbourhood plan 

in this regard. In design alternative # 3 areas for house extensions 

decreased by 40.84% and in design alternatives # 2 and 4 by 15.01% and 

7.69% % respectively. However, in contrast with the control plan, aIl 

four design alternatives offered opportunities for house extensions. 

2.2 Infrastructure Efficiancy 

Here, an attempt is made to establish a correlation between the 
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planning guidelines and their effect on the quantities of 

infrastructure. The conclusions reached for the infrastru~ture studied 

are as follows: 

2.2 • 1 sewage disposaI and number of manholes 

A. Short dead-end lanes, and self-contained clusters, tend ta 

increase the length of sewage and the number of manho~es. One 

explanation for the increase of quantities of sewage could be that 

each dead-end lane requires to be served indi vidually. This 

characteristic not only increases the total netwcrk 1 s length, but 

also the total number of manholes. Each sewer line serving a dead­

end lane requires a minimum of two manholes: one at the 

intersection with the main cOllecting line, and another at the end 

of the lane, as seen in figure No.46. Self-contained clusters, 

having only one access, operate similarly ta dead-end !anes, and 

have ta be served by a single branch which demands a minimum of 

three ta four manholes, as illustrated in figure NO.26. However, 

the number of manholes required in either case depends primarily 

on the size and configuration of the cluster. 

B. Given that sewer lines are laid out on public land, preferably 

along the streets, and gi ven that manholes need to he located at 

each change of direction in the line, the use of twists and turns 

in the access road usually increase the total length of sewers as 

weIl as the number of manholes. 

c. This study showed that by reducing and, or, modifying the use of 

the guidelines relative ta the use of dead-end lanes and self-
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contained clusters, the length of sewers can be reduced and the 

number of manholes can be substantially decreased. 

Design alternative Il 4 pr! ' ides the most efficient sewage disposaI 

system. In it, major gains were made over the control plan as weIl 

as over design alternatives Il 3, 2, and 1. Reductions of 20.24%, 

32.29%, 35.1%, and 36.62% were respectively achieved in the total 

length of the sewers. In this case, signif icant savings were made 

in the total number of manholes required against the control plan. 

E. Design alternative Il 4 also evidenced significant savings in the 

total number of manholes when compared to aIl the other design 

options, including the control plan. Reductions of 18.86%, 

32.81%, 42.66%, and 44.87% were respectively made against the 

control plan and design alternatives Il 3, 2, ard 1. 

2.2.2 Electricity and street lighting 

In relation to the length of the electrical networks and number of 

poles and street lamps it was observed that: 

A. No design alternative could match the efficiency showed by the 

control plan. Design alternatives Il 2 and 3, however, with 

increas~;s of 13.77% and 9.91% over the control plan, were the most 

efficient electrical networks. Design alternatives Il 1 and 4 

showed increases of 26.47% and 28.5%. 

B. The use of the guidelines exact penalties in the total length of 

the electrical network. i.e. for design alternatives Il 1, 2, and 

3 there is an average increase of 18.8% in the total length over 

the control plan. This increase came about by the number of turns 
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in the line required by each design alternative. It was noted that 

the length of the electrical network decreased as the layouts of 

the design alternatives became more regularized and conventional. 

The number of pales and street lamps required in design 

al ternati ves # 2, and 3, matched the resul ts achieved by the 

control plan, as illustrated in figure No.78. However, penalties 

were paid in design alternatives # 1, and 4, primarily because of 

the need to provide street lamps in aIl street widenings, and in 

a large numbers of small squares an1 dead-end lanes. 

D. The net increases in the number of peles and street lamps in design 

alternatives # 4, 3, ~, and 1 against the control plan were of 

38.02%, 8.33%, 6.38% and 25% respectively. 

2.2.3 Water supply 

A. The use of the guidelines did not increase the length of the water 

supply network in any major way. Substantial savings, however, 

were made in design alternative # 4. AlI the other design options 

achieved practically the same results as the control plan. The 

total savings over the control plan in design al ternati ve # 4 were 

of 33.6%. 

2.2.4 street paving 

A. The use of the guidelines produced significant savings in paving 

circulation areas. consequently, major overall savings resulted 

from the use of any one of the four design alternatives in 
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B. 

comparison with the control plan. 

Reductions of 39.72%, 25.11%, 29.97% and 40.27% were respectively 

achieved by design alternatives # 4, 3, .2, and lover the control 

plan. 

Sununing up, throughout the studyof the four design alternatives, it was 

observed that al! denign options achieved greater land-use efficiency 

than the control plan by reducing circulation and by allocating a higher 

proportion of land toward semi-public use. In terms of infrastructure, 

aIl design alternatives matched the efficiency of the control plan for 

water supply while aChieving major reductions in street paving. Sewage 

and electrical network if carefully calculated can help to work out a 

balanced trade-off. 

3. SUGGESTIONS RBCaRDING THE USE 01' THE GUZDBLDIBS 

This final section presents in point form the :m:.in findings which 

led to the reductions achieved in design of the al ternati ve # 4. These 

f indings are: 

1. The use of self-contained clusters, and dead-end lanes can cause 

large infrastructure increases. Specially with regard to the 

provision of sewage. 

2. Twists and turns in the main access road, and secondary streets 

should not be big. Severe changes in direction can cause 

significantly increases in the quantity of infrastructure. By 
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introducing just slight changes it is possible to achieve layouts 

which can be very good in terms of land-use eff iciency and 

infrastructure. 

The use of a large nurnber of major street widenings, usually 3 to 

5 meters wide, can cause large increments in the length of the 

electrical network and in the quantity of poles and street lamps 

given that each widening requires individual illumination. 

4. Throughout the implementation of the guidelines, it vas found that 

in order to obtain more efficient results, it is better to start 

the planning process by developing controlled and progressive 

design alternatives based on the gradual modification of a grid 

plan and gradually incorporating as Many guidelines as possible. 

The physical and economic benefits of this process are evident, as 

it was demonstrated in the design alternative # 4 where significant 

cost savings where achieved by reducing quanti ties of 

infrastructure. 

It is believed, and expected, that by using these findings, 

planners and designers will be in a position to make more efficient use 

of the guidelines and at the same time achieve more humane urban 

environments for people living in low-inco~e areas. 
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NOTES 10 PARTICIPANTS 

'('h" purpmolf~ of t.hcsn tlullum _S~t.tl ~gtfttrt.:-; rrltirlit)f~ PA(~knp'm: h; ".u 
provide mat.erisl thAt. esn be used to int.rr_luce architects. 
pl"nnf:rs and urban dfl!.;ignAT!-; t,o new ideas for plltnnintt ]ow-ineomf! 
urban housing thst is more responsive ta the dAIDAnds of USArs. 
".ha1. is more effe(~1.ivc ot. pruviding ft good 1 iving ellvironmen1 .• 
And t.h"t. reflent!:; ft sensitivity to t.he lifcst.yle of t~hc~ urbAn 
poor. 

R,u:h of Uu:~e Troiniulf PBc:kagcs nonsis1.s of suvHral S1 ide- Sound 
PresentationH. thBt Are accompanied by a "Part.icüpAnt's Folder" 
1.hBt. includes "Prcsent.ation Tnxt .• " "Qucst.ions ,mtl Tapies :fur 
Oiscmmion," And B "Prscticsl Exercise." 

Th(:re OTC ".hrec steps i JI un inf~ t.he Tra in ing Package: 

1. Viewing t.hn SI ide-Sound Presentation. 
?. Ai. t.hf! end of c:och prcsentat.ic)f) therc is A Disc:uHHion Peri ud, 
bBSP.Ci on "he questions and topics providecl in ell(!h Pftrt.ieip"nt~· s 
)t'uldtH' . 
3. At. Un.! end of t.he Training Package there is n PT8c:1.1t:a] 
Exercise. done inclivirlually. or in groups. 

The firs1. Training PH(!kage in this Serif$ dettl:;; with issues 
related to the planning Ilnd design of public spaces in low-­
incomt!. urban housing projc(:ts. It. is enti1~lcd "Oesiltn 
Guidel ines," and consists of seven 51 ide-Sound presAntB1~ions: 

1. 1 n1.roduc:t.i on 
2_ Neighborhood Streets 
3. Workplaces 
4. Sm81j Shops 
5. Trees And Public Spaces 
6. House Extensions 
7. URing the Guidelines 

Other t,rBining PackAges are either plAnned. or in the prncess of 
prf~para1.ion. They include "(JpgTading S]ums.·· "Si.t.es ond Servicm; 
Proje(~ts," and "The Araoya Project." 

For inf'nTmnti.on. ur tu urder ftddit.ionRI l'8ckRl!es cont.act.: 

Centre for MinilDUlI Cost Housing 
M(!G il] Un i vers j 1.y 
Mftcdonalc:l--lIarrington Bui Iding 
815 Sherhrooke St.reet West. 
MontreR l, QC. CanMB (f3A 2K6 
Tf:]: (514) 398- 6122 

V8stu--Shilpa Found.ltion 
Santlftt.h 
Thal tej Road 
Ahmedabad 380 054 
India 
1'ft 1: (271.) 445670 

'l'his troinina pAckage WftS prepared by Shachi Atree. VikroDl Bh"tt, 
Ynt.in P,uulytt. l'Ii I.o)d Rybczynski. ULpül S"rma. and Ruh~rto Torres. 
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1. INTRODUCTION 

1. Thi ~~ prt:!->f·n1.at. i on i~ pnr1. of li f"(lUlIH'(lhtm~; i VI' 

!->et of f;rajninl{ maLerial~ preparecJ hy a 
noopp.rat.iVf! (~ff()rt. of t.he VR!->t.U· Shll., .. r"ourulal.iofl. 
Ahmetlahad, an.l the Cfmt.J·e fot" Min i mum Cfmt. nnU!~ i n,~ 
of Mp(;ll J Uflivt-!J"~l1.y. MOllt.,·pnl. 

2. Th i s ~er i P.S of ~ 1 j de~~ ~erves 8~ an 
i nl.rodUf!t.-i on t.o fi ~rOUJl () f t.ra i ni na r)fft:klt'-tt!~: l.h11 1. 
dm~J with plannin~ Ituidallnea fnr puh) il! ~;pa(:f-:!; in 
low IfH:omp. urtuul hou!'; i,,~ . 

:l. As Il rp.su 1 t of Uu'! ex1.raord j nary ~r()wLh of 
Irufjnn (:it.iH~ and t.owm·:. Ulf1 f:;hHl I.f!r· pr'ohIHm~; of 
1~hH urban pOOl' have innreased in r.;oa) H, and in 
~HVf~l' i t.y. 

4. r.onVf-1nt. i nTHi l ,'Po!H lUJ'( :(!!'; haVf! hf'(:omH ~; t. ra i nf!d I.n 
the l imi t as federa], st.aLe fmd mun i c j pli 1 
aut.horit.ie!'; sLrugg]e t.() dna1 wH.h Lhi:.; ru·}W 

problem. 

:,. ln mm".;l. urhun armts 1.herp i:; ft J)rol i rf~rat.ion 
of sJums f}nt! squf}t.ter sef.1.1cments as t~he pour 
ut;t.empt. t.o soJve t;heir shelt.HT' prohJt!Dls. 

6. These unp lanned sete 1 ememt.s are (~har8et.(~r i :t.f~1 
hy a 1 ac:k of' Adf:quHt.e in:frm;t.I"lu:t.Urf! and urhan 
~;f~ rv i l!P.S . 



'7. Watp-r shor1.HI!AR Ar!=> t.Y1]lr.Al. und li. 1 S nnt. 
uncommon ta see long llnes in front of public 
water taps. 

8. The disposaI of human excreta is often 
hazardous, and results in environmental pollution 
and unhealthy surroundings. 

9. A growing urban population and changing 
patterns of' (!onsumption create lflrger amounts of 
solid w8ste that must be disposed of. 

10. Excessive pressure is put on the municipality 
to provide good roads and effective mass 
transportation. 

11. Jt'oeed with Lhese growing problems, munir.jpal 
governments have been forced to explore new ways 
of stretching l imi ted hOllsing hudge1.s. 

12. Sites and services projects represent one 
approach t.o t.he provüdon of housinf{ t.hot. 
encoural1e~; a 1 arge rlegrp,e of se L f -he Lp and 
part,ieipnt.ion on 1.he part. of t.ht! ur'han poor. 



13. lJpgrad j ng exi sting sl UtnS <\nd squat.t.er 
settlements is another strategy for uSlng the 
limit.eo fjnanciétl resources in a more l!ost-.­
effecti ve way. 

14. Roth of thesp. approaches need a greater 
awareness of the resources, requirements, and w~y 
of 1 ife of the urban poor on t.he part of housin[! 
administrators, architects, planners <\nd 
engineers. 

15. A new set of settl ement s1.andarrls nHed:~ t.n ht~ 

evolved which seeks to ~ccomodate, rather than to 
reorgAnize, which responds 1~o sor:ial needs, whieh 
recognizes traditional living patterns, and which 
produees living environmen1.s t.hat. are not. on]y 
affordable, but also culturéllly appropriate. 

16. In bo1~h sites and services project.f'; and sIum 
upgrading, the actual house design and 
const.rUl!t. ion i s undert.aken hy t.he users 
themselves. This implies a change in the 
t.radit.ionéll role of arC!hiteet,s and planners. 

17. The main involvement of design professionals 
in planning housing for the EeonomicAlly WeAker 
Sector is not primarily in designing housing but 
in lAying out. plot.s, lind in d(~t.erminin~ t.he layouL 
and nature of the publ ie spaces: the ~->treets and 
oppn arn<\s. 

18. The slide pre::,;enLal.ions t.ha" yO\J are ahoul. Lo 
see h1}ve been orgarllzoo into fi ve p~nkaJ{e~, thF\t. 
wi II exnmint-: rive diff'erfm'. fl!;pP.(:t.s of f;he lJ!a! and 
dpslgn of public sp8ce in law-income urbAn 
hou ~~ l nJ~ . 



19. ~~üthbp.:rh~l(~rt . .§t!:~~t.s deRls wi t.h t.he di fferen1. 
t.ypes of streets and open spRces, Rnll their Slze 
flnrl use. 

20. ~orJL.PJ.ac~~ descri bes 1~he wide range of 
commercial activities that need to be accom~lBted 
in the space of Lhe street. 

21. Small shoQ§ depicts the various ways in which 
small-sC!ale shops are int.egrated int.o the housing 
env i ronment. 

22. 1I"e~~L.l'_mL...Qyhli!~_~I!~~e~ reminds us how 1.rHm: 
can be IJsed to i.mprove the qu~ll ty of the publ ie 
realm. 

23. f{ou~~ -p-xt.~nQi on~ shows t.he mnny WélYS in wh i ch 
the home extends into the street, and how these 
i roport.ant spaees are used. 

24. The information presented in the~.;e pReka,tes 
1S haserl on rpst~arch carriHd out. in SHV(~raJ urtmn 
sett.lemfmts, both planned and unplannefi. 



?f). Enc;h Cl f t.he p1lC~kngPH conp 1 IJC! e~ w i Lh ~\JJ1.I~p.~;t.Hd 

Desian Guidelines. The sb:t.h pliekage ~uIJI-~est~ 
f-!xarnplmi of how t.hma~ Guidp.l inf'~ (:nn bp IJsf-:d in 
practice. 

?6. With the information provl(led hy this ~erie~ 
nf slide presentations, ruiminist.ratnrH, planner~. 
dr(:hit.p.(~1~!-; and engineers will ~pp. how f()11()winl:~ 

planning guidlines can simply Rnd inexpen:~jvely 

Ïmprove t~he f'mviroment,al émet s()(dnl quali1,y of 
low-incarne urban housing. 

?'/. This t,raining pn(!kage has heHn prppiH"f:d wi 1.h 
the support of the Can~dian Internnt umal 
Develol,ment, Agency. For furthfH" infurmnLlon 
please contacL the Vasi,u-Shilpli (loundaLlon, 
Ahmedabad. or the Centre for MltJllDlJm r.f)~t. fJ()u~inl!', 

McGiJJ University, Montrea]. 

-·-end--
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7. mHNG THE GUIDEI.INES 

1. ThiH preAnn1.at.inn is pArt. nf " (~nmprAhfmAive 
set of training .atarials praparBd by ft co­
operative effort. of the Vastu-,Shilpa Foundot.ion, 
Ahmedabad and the Centre for Minimum Cost Housing 
of McGilJ Universit.y, Montreal. 

2. This series of slides describes severai design 
guidel ines and how arehitec1.s and planners nan use 
the. to ilDprove the environ.entai qualities of 
low-inc:olDe huusing. 

3. The guidelines caver five subjects: 

1. Neighborhood St.reets 
2. Mork PlAces 
3. Small Shops 

- 4. Trees and Public Spaces. and 
- 5. House Extensions 

4. (Title) Neighborhood Streets 

5. Street.s are not on]y usfld for cir(mlation and 
8ccess ta homes, but are also places for social 
and cultural interaction. They Are ft kay element 
in organizing a settiement plan. 

6. Street.s can be classified inta four 
oat. .. ..gories, accord ing ta their phl'sical character 
and use: 

1. Access Roads 
- 2. S.a1l Streets 

3. St.reet Widenings 
- 4. Lanes 

1 
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1. The guidelines for designing access roads are: 
- provide a clearly defined ac~ess road to 
each neighborhood, 
- provide space for small kiosks and shops 
along the edges of access roads, and 
- design access roads to discourage through 
traffic. 

8. This illustration shows an effective design 
tor access roads. Notice how the entry to the 
neighborhood is restricted to a single point, 
discouraging traffic from passing through the 
neighborhood. 

9. In this low-cost housing project trom Madras, 
the settiement is organized around one main access 
road. AlI public facilities such as bus stands, 
communal and commercial spaces, and a clinic and 
daycare center are located along this road. 

10. Small streets give access to individual 
houses. But, in addition ta providing circulation 
space for pedestrians and vehicles, they also 
contain a variety of household and social 
activities. 

11. Small streets should be between 4 and 5 
meters wide and sbould leave a clear vehicular 
access of 2.5 meters. 

12. The plan on the right shows neighborhood 
streets of varying widths, connected by lanes. 
rather 4han the rigid grid layout on the lert. 
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13. Street widenings are small, open spa ces that 
are expansions of tbe street. Their scale and 
location should be carefully considerod. 

14. It is more effective to provide severai 
smal!er squares. with no dimension larger than 15 
meters, instead of one large, central green space. 

15. Provide smal! street widenings of about 2 ta 
5 meters wida, ta be used as public outdoor rooms 
for socializing at the cluster level. 

16. Enlarge street intersections, sa that they 
provide small spaces for hawkers, small shops or 
'.forkplaces. 

17. This housing design in Bareilly demonstrates 
the creative use of open spaces. Sma11 street 
widenings create house clusters. These pockets 
are used either as work spaces or for domestic 
activities . 

18. Lanes are the narrowest circulation links 
that connect smali streets. 

3 
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19. The guidelines for designing Ianes are: 

Ianes shouid be wider than 1.5 me~ers. 
Ianes should have house entrances. 
Ianes shouid be shorter than 15 me"t,er-s. and 
dead-end Ianes are the most desirabie. 

20. In tbis project. the dead-end streets combine 
maoy of the characteristics of Ianes, although 
here they are slightly wider and longer. 

21. (TitIe) Work Places 

22. Low-income neighborhoods are not ooly places 
for living. but also places where a number of work 
aotivities oocur. Spaoes should be provided to 
accommodate 8 wide range of work activities in 
public areas and in close proximity to the home. 

23. First of aIl, modify zoning by-laws to 
encourage the integration of work places in the 
home. 

24. Plan public spaces such 8S small squares, 
road widenings and dead end streets, ta 
accommodate a wide range of sma11-sca1e work 
activities. The speces shawn hatched can be usetl 
to set up informaI warkshops. 

4 
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25. Make _arginal land in close praximit7 to 
bousin« available to small entrepreneurs. Do not 
provide buildings. 

28. Extra land is set aaide at the street 
intersection and can be used ~or a variety of 
small-scale work activities. 

27. In tbis example from Ka.pur. the s.all 
pocket of land on the left ia kept open ~ 
eli.inating six plots. This open space 18 
intended ror a work space or cOIIIDercial use and i8 
more effective for this purpose tban the 1ar«er 
park space on the right. 

28. The interior space in tbis housing cluster in 
Hyderabad is a well~esigned vork place. 

29. Here is anotber example of hov work spaces 
can be incorporated with housing by removing one 
or two plots to make a slot for semi-public uses. 

30. (Title) Small Shops 
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31. Traditionally, living and sbopping areas bave 
existed side b~ side. There is no contlict 
batween small sbops and bOlles, indeed, tbe 
inte«ration of tbe two produces a more active and 
ricber public env ironllent. 

32. The first guideline cODcerned with s.al1 
shops requires the designer to avoid plaDned, 
for.al markets wbich are inappropriate places tor 
s.all co .. ercial activities in low-income areas. 

33. Modity zooing regulations to allow bouse 
owners along major streets and et road junctions 
to CQDvert a part of tbeir home to commercial use. 

34. In the Aranya project in Indore, in addition 
to the central .arket (shown in black), families 
living along access roads (sbown hetched) will be 
permitted to establish small shops. 

35. Although no special prOV1S10ns were made for 
shops alon« major roads in this resettlement 
project in New Delhi, notice how the ground floor 
and the spaces in front of houses have been 
modified for commercial use. 

36. The final guideline for small shops calls for 
a space for hawkers and temporary stells in small 
squares and in specified arees along major 
streets. 

6 



37. In this pl:m, spa ce has intentional17 baen 
left vaoant at the street intersection to permit 
hawkers to set up stalls along the .ain acceas 
road. 

38. Such intersection spaces can be developed in 
ft variet7 ot W87S. 

39. (Title) Trees and Public Spaces 

40. Trees are a vital part ot the built 
environment; tbeir presence encourages a wide 
variet7 ot social, cultural and work activities. 

41. Plant trees along both sides of main 8ccess 
roads to provide shade for commercial activities. 

42. In the Arambakkam project in Madras, the 
avenue of trees along the main aeeess road 
enhances the stalls and shops. 
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43. Provide trees vith low plinths at major 
street widenings and in small squares ta serve 
social and co .. ercial activities. 

44. Plant trees at minor street widenings ta 
provide shade for social and work activities. 

45. In this de.o~stratioh project, tree plantin« 
is considered ta be an integral part of the urban 
infrastructure. 

46. This drawing shows how the architects of a 
recently completed project have studied the effect 
o~ trees on a vide range of urban activities. 

47. (TitIe) House Extensions 

48. Bouse extensions represent 8 transition zone 
between the street and the home. They arc 
conducive ta a variety of domestie and soeial 
activities. It is important to make provisions 
fur house extensions regardless of the plot size, 
or of the housing density_ 

B 



49. Provide space tor house extensions var)'ing in 
size tro. less than 1 meter ta a .aximu. ot 2 
.etars deep. depending on the street width. 
housing densit~ and space available. 

50. For large plots. require a setback to 
encourage h~use extensions. 

51. For s.all plots, permit a restricted use o~ 
the public space tor stoops, plattorms and 
porches. 

52. This stud7 explores the e~tect ot house 
extensions OD the architectural character of the 
narrow-front house. 

53. In this example tram a sites and services 
project i'n Ahmedabad, plot owners were allowed a 
restricted use ot the public space. Within a 
depth of one meter they could build stoops, 
platforms. open stairs and balconies. This has 
produced a livel~ and varied street front. 

54. Here is another example of restricted use o~ 
street space tor building house extensions in a 
sites and services project in Madras. 

9 
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55. Osing the guidelines regarding streets, 
shops, workplaces, trees, and house extensions, 
will produce a more human and a more successful 
housin« environment, at little or no extra cost. 

56. These training packages have shown some areas 
where the use ot design guidelines by architects, 
engineers and planners could improve the living 
environment of low-income users. 

57. This training package has been prepared with 
the support of the Canadian International 
Development Agenc7. For turther information 
please contact the Vastu-Shilpa Foundation, 
Ahmedabad, or the Centre tor Minimum Cast Housing, 
McGill University, Montreal. 

--end--
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7. OSING TRI GOIDKLIHBS - Praotioal beroiae 

The following exercise is intended to provide an opportunity for 
participants to see how the Design Guidelines could be used in 
practice. 

The attacbed NeighbQJ:'hood Plan shows 504 bousing plots (3m x 7m). 
There are tour green spaces as weIl as a shopping area. The 
smaII streets are aIl 5m wide; the Ianes are 3. vide. The 
surrounding streets are 7m_ 9., and 13m wide. 

1. Place a sheet of tracing paper over the plan and try to 
replao the layout by redistributing the large green spaces 
throughout the neighborhood (see Guideline No.7). It is not 
necessary to make radical changes to the existing layout. 

2. Modify the lanes according to Guideline No.l. 

3. Provide a clearly defined Dceess road, aceording to Guideline 
No.4. 

4. Develop the street intersections according to Guideline No.6; 
make street widenings according to Guideline No.5. 

5. Can you redistribute the Shopping AreD throughout the 
neighborhood according to Guideline No.ll? 

6. Do you think that the open spaces that you have provided can 
respond to Guidelines Nos.9, and 12? 

7. Mhere is the best place to plant trees in this new plan? 
Consult Guidelines Nos. 14_ 15, and 16. 

8. How docs this plan compare with the original? Do you think 
that such improve.ents are feasible? 

Il 



IIIDWI SITTI.IMIN'l'S TlAIHIIIQ PACIMIS 

DESIGN GUIDILIHmI 

Neigbborhood Streeta 

1. Lanes should be wider than 1.5 .etars, 
Lanes should bllve house entrances, 
Lanes should be shorter than 15 meters. 
Dead-end lanes are the most desirable. 

2. Sma11 streets should be between 4 and 5 meters wide, and 
should leave a clear vehicular access of 2.5 meters. 

3. Smal1 streets of varying widths, connected by lanes, should 
be substituted for rigid, gridiron layouts. 

4. Provide ft clearly defined access road to each 
neighborhood, 
Provide space ~or small kiosks and shops along the 
edges of access roads, and 
Design access roads to discourage through tra~fic. 

5. Provide small street wideniDgs, about 2-5 meters wide, to be 
used as pUblic outdoor rooms for socializing st the cluster 
level. 

6. Enlarge street intersections so that they provide small 
spaces for hawkers, smal1 shops or workplaces. 

7. It is more e~fective to provide several smaller squares, 
with no dimension larger than 15 meters, instead of one large, 
central green space. 

"orkplaces 

8. Modify zoning bylaws to encourage the integration of 
workplaces in the home. 

9. Plan public spa ces such as small squares, road widenings, 
and dead end streets, so as to accommodate a wide range of small­
scale work activities. 

10. Make marginal land, 
to small entrepreneurs. 

in close proximity to housing, available 
Do not provide buildings. 



s.all Sbops 

Il. Avoid planned. tormal .arkets wbich are inappropriate places 
for small commercial activities in low-income areas. 

12. Provide space for bawkers and temporary stalls in small 
squares and in specitied areas alon« major streets. 

13. Modify zoning r~latiODs to allow house-owners Along major 
streets and at road JunctioDs ta convert a part of tbeir ha.e to 
co_ercial use. 

Trees and Public Spaces 

14. Plant trees along both sides o~ main access roads to provide 
shade for commercial activities. 

15. Provide trees with low plinths at major street widenings and 
in small squares to serve social and commercial activities. 

16. Plant trees at minor street widenings ta provide shade for 
social and work activities. 

Bouse Bxtens ions 

17. Provide space tor house extension, varying ~rom less th an 
one meter to a maximum of two metera. depending on street width, 
housing density and space available. 

18. For large plots, require a set.back to encourage house 
extensions. 

19. For sma11 plots, permit a restricted use o~ the public spa ce 
for stoops. plattorms and porches. 
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Small Shops 



4. SMALL SHOPS 

1. This pr·f:s(!rd.at.ion is }Jl1r·t. of ft (:{)Iflprf~hcru;jvp 

!.;r~L of tr~jnjna mR1~(~ri(lls prepar(~d hy R 

(:()C1pp.rat.ivf~ f-:ffor·t. of 1.tlf: Vast.u Shi 1 piS 1,'oundaLion, 
Ahmt~ifttmti. Rnd thf? CHntrH for Minimum COHl H()wdtll~ 
of' MI:G 1 J 1 Urs 1 Yf!r~ i 1.y, Mord. r-t-~a 1 

2. This serip.s of slicies df~S(:rjbH:::; thf? physi(:nJ 
(:harftC!1.Hri ::::t. i es of sm»ll shop!';, the; r 1 (l(:ftt.j ons, 
and t.heir relationship t.o hmming 

3. Commerc:],,1 fH:1.ivit.im·; htlVH t.radit.ionally hncm 
eomb ined w i th hou:::: i nrI, a r,; i t.uation wh j ch noni. i nues 
1.CI rnd :::1. in mnny older urban ne] f:thborhoocls. 

4. It is no acciden1~ that shopping and living 
ad.ivl1.it!s a]so p.xls1. Sjclf~ hy side in must. ~;llJDI!'; 

and ullplanned settlements. 

5. It is on ly in modern, p] annp.<l hom;;ing project.s 
that we find large housing areas wi thouT. any 
provision for smal] sho!,s and (!ommerc:ial 
aetivities. 

fi. As ft resu 11., i t. i H no1. unc:ommon 1,0 !';ee 
improvised, shopping areas spring up "long major 
r08d s and on st.rflet. eurn~rs. Rec:ausn suf':fï c: i en" 
sp8ce has flot. been set aside, they block the 
s j dewnl ks nnd obH1.ruct. 1.raf f j c-:. 
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7. But central ized, formaI shoppi ng centers are 
not a solution. In this market, erected by the 
municipal authori ty, the rent~ 1.s 1.00 expens i VP. .for 
the small shop owners, and the stalls stand empty. 

8. A successful solution to the provision of 
shopping facilities in low-income, urban areas, 
must recognize that small shops have several 
specific advantage~ that suit the lifestyle of 
people with minimal financial resourcûs. Here are 
several examples, which illustrate this facto 

9. Two sisters have set up this little shop 
selling homemade rice rolls and fruit adjacent to 
their home. Notice how little is needed to 
operate this small business--only a ground cover 
made from old jute bags, and a hamboo basket. 

10. This open-air vegetable stand is located on a 
platform, under the shade of a large tree. This 
entrepreneur uses bis push-cart to transport the 
produce whicb he buys dai ly from a big market. 

11. A corner room of this house has been 
(!onverted to a grocery shop. Sueh SIDft Il shops. 
which are found located throughout housing Ilreas, 
ru 1 fi Il an i roportant, funct.ion s incp. 1 ow-' i ncome 
user~ are obi iged to buy food daily. in small 
quanLit.ie~. 

12. Tea s·tall~ are anot.her i~ype of (!()lIIrof-~r(!ial 

~et i vi ty t-.hl\t i s r~] Il tp.d t.n the sea 1 e of the 
nf!lghhorhoo<l und être import.ant. I>ltH!(:~; ('or 
social izing. Wooden benches are providp.d for 
s j t. t. i IIf~ 

2 



13. 5mBll shops sell a variety of products and 
are classified into two categories: 

shops that sell mainly commodities. 
and 
shops that provide mainly services. 

14. (Selling commodities) Commodities used daily 
like vegetables and fruits are sold from push­
carts, or along the roadside. 

15. This kiosk sells day-to-day items like 
matches, beedies. soap. packets of tea and so on. 

16. (Providing services) In addition to food and 
daily items. smalt shops a1so provide services 
directly ta the community, like this ironing and 
laundry shop. 

17. Roadside metalwork shops are set up ta repaîr 
tonls and kitchen implements. 

18. This apenair barber-shop requires a minimal 
investment--only two chairs and ft bench. 

3 
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19. Some shops sell both services and comm()di1~ies 
like this permanent staIl where sweets and other 
savouries are made. 

20. Small shops can also be classified in terms 
of their physical character: 

shops that are detached from the house, 
shops that are a part of the bome, and, 
mobile shops. 

Now, let us look st each type. 

21. (Detached shops) The street hawker 
represents the simplest form of detached shop; 
there is no physical structure at aIl. Under an 
umbrella, this locksmith bas laid out his wares on 
the ground. 

22. It is possible ta set up a temporary shop, 
like this one selling potato chat, with the least 
possible investment. 

23. In t,his makeshift shoe-repair stand, a bed is 
used as a screen from the busy street. 

24. J.t~ven when a detached ~hop oCf:upi e~ " 
permanent site, i t does not TP.<]U i re a b\J i ) cJ in,{. 
This bicye)B n:pnir :-;hop, which providm; a vel'y 
important service to low-income users, is locatecl 
on il hu~;y ~t,reet. Hnd U};C:.; an ex i ~~t. i n~ oompourul 
WAll ~o support a eanvas awning . 

4 



"'~I" ....... . . .., . 
• :::... • J 

• ! .... 'f t~ :. , ..... ...,--0,,=\ 14 li ., l:.l 

25. A more permanent shop of the detached type 
tBkes the form of ft small kiosk. It could be as 
small as 2m X lm like this paan shop. 

26. (Part of the bome) The 
j ncorpora ted into the home. 
wall of the house, becomes a 
small kite shop. 

small shop is often 
Here the external 
display area for a 

27. The shop-owner who sets up at home pays no 
rent. A part of the stoop of this house has been 
converted into a grocery shop. 

28. A corner tea shop is set up simply by 
providing a counter in the existing ki tchen of a 
house. 

29. In this house, an enti re room has been 
converted into commercial space. 

30. It is possible to convert the fron1~ room of {} 
house into a small shop, like this one selling 
1 • [. rocer les. 

5 
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31 . A very large shop can OCCUPy t.he en t. i re 
graund flaor of a house--the awners live above. 

32. (Mobile shaps) Mobile shops take many forms. 
The most typical being the four-wheel push-cart. 

33. Push-carts are used for seIIing mainly :frui1~s 
and vegetables. 

34. The shop-on-wheels can move around the 
neighborhood. bringing its products directly to 
the customers. This man is sell lng eloT.h from t.he 
back of his bicycle. 

35. Ice candies, appealing mainly ta children, 
are sold from small refrigerated carts. 

36. Not al] mobile shops move around. This orlE! 
j ~ pnrked Ht a permRnent l ocat i on ,md i t;~ gf)OdH 

are fi i ~:p) aYf.!d on l.ho ro;ul!;.ide. 

6 
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37. The dü;1.inctinn between a mobile and a fixed 
shop sometimes becomes blurred; this pa an shop on 
a push-eart has had lts wheel removed and is 
parked at a permanent location. 

38. The wheels of this push-cart have been 
replaced by a solid platform. 

39. 
by: 

To summarize, small shops are characterized 

their small size, 
their proximity to homes, and 
their ability to eater to local needs. 

40. 5mall shops follow sound commercial 
principles in terms of how and where t;hey are 
located. They are usually placed where there is 
the greatest exposure to passersby. Notice the 
number of shops on this main street. 

41. Major roads are good loc81~ions for· certain 
businesses like this one that makes and repairs 
push-carts. 

42. Publ i c squares wi th pl atforms and shadf!-trees 
attract hawkp,rs And rOAdside sellers. 

7 
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43. Screet corners are a good place for 
convcn i ence ~tores and tfm shops. 

44. Even small streets within neighborhoods can 
support certain kinds of small shops. 

45. This plan of a sIum in the city of Indore 
indicates that the location of shops follows the 
bierarchy of streets, that is, larger shopG locate 
on wider streets, and smal! shops on narrower 
streets. Notice that although most of the 
commerci.al activities are along the main rOfid, a 
small number of shops is scattered throughout the 
set.tl ement. 

46. Small shops have various economic advémtéll~Cs 
over commercial centres and planned markets. When 
shopping and 1 i ving acti vi ties are (~omhined, one 
gives way ta the other as the need arises, makina 
optimal use of aIl avai 1 ahle spaee. 

47. Owning and operating a small shop is an 
important addition ta the fami ly ioc!()mc. 

48. The small scale of the family shop allow~ 
pellp 1 n 1.0 undertake commerc i a] a <:1. i vii.; p~~ w i t.h 
ver,; smalt resources. For example t.hi~; shop i!; 

set up w i th on 1 y a do:;;en hanan»s. 

8 
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49. Di fferent fami ly members can run the shop at 
djfferent tjmes. when they are free. and hence 
provide many economic and social henefits. 

50. To summarize, the main advantages of small 
shops in low-income urban neighborhoods are: 

they can be started and operated with ~ minimum 
investment, 
they do flot require much space. 
they encourage family enterprise. and 
they Clm be suitably located to reflect \lSer 
demand. 

51. (Guideline) Avoid planned. formaI marke1.s 
which are inappropriate places for small 
commercial activities in low-ineome areAS. 

52. (Guideline) Provide spece for hawkers and 
temporary s1~alls in small squares and in 
specified areas along major streets. 

53. (Guideline) Modify zoning regulations to 
allow house-owners alang major streets and at road 
junct.ions to convert a part of t.heir home 1~o 
commercial use. 

54. This training package has beHn preparer) with 
the support of the Canadian Inter:-national 
Dt!vt'lopmenl. A(~I!n(.!y. For' furt.hf~r informnl.iofl 
please contact. the Vastu-Shilpa FoundaLion. 
AhrnedRbnci, or t.he Cenf,re for Mi n imum Cost. fh)'!S ing. 
McGi 1 J (Jn i Vt~r!': j t.y, MonLrea 1 

-- end--
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4. SMALL SBOPS - Questions and Topics ~or DiscussioD 

1. Have you observed small shops in the neigbborbood where you 
live? Nhat kind of tbings do tbey sell? What kind of services 
do they provide? 

2. Shopping and hous iog are often segregated in Dew townships. 
Khat is the re8SOD for tbis separation? 

3. Is there a certain scale of sbops that should be permitted 
in housin« arees? Bow could zoning restrictions be changed ta 
permit su ch integration on a selective basis? 

4. Ithat is the reaSOD tbat shops are frequently a part of tbe 
bouse? "hat are tbe advantages? Wbat are the disadvantages? 

5. Where are sma1l shops usually located? Wby? "bat ls the 
least desirable location ~or a small shop? 

6. Bave you observed kiosks, stalls and sidewalk vendors? 
Mhere do they usually set up? 

7. Do these kind of shops interfere witb pedestriaD and 
vehicular traffic? ls there 1) way in which this inconvenience 
could be reduced or eliminated? 

8. Do yeu tbink that small shops should be incorporated into 
the design of housing neigbborhoods? If yes, wby? If no, why? 

9. How is the design of streets and street widenings affected 
by the presence of sma Il shops? 

10. Nhat are some of the differences between small shops and 
centralized markets? "hat are the differences for the shopper? 
Or for the shop owner? 

11. Do you &gree that formaI shopping markets are legs 
ef~fective tban decentralized small shops? 

12. Do l'OU tbink that aIl or some of the Design Guidellnes which 
have been described in tbese Training Packages could be 
incorporated in future housing projects? 

13. Is there something in this Training Package tbat you 
dis&gree vith, or whicb doesn't accord with your experience? 

10 
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5". TRERS AND OPEN SPACES 

1. 'l'hH'~ prH!-H!nLnt.ion i}. parI. of fi (:om~';·flhf!IJ!.;i"1: 

flet. of tra i n j ng mnt~nrj ft 1 r-; prepar(~i hy R 

«:oopp.rflLjvH efror1. of Un·} Vm'it.u f>hilpn (t·oundat.ion. 
Ahmedabad, and the Centr'p' for Minimum C,mt 1J()u:;ifll~ 
of M,lOi] 1 IJni vnJ'Hl t,y. Monl.rea 1 . 

2. This series of slides dm'H-:ribes trBl.~S nnrl 
pu hl i (: spftees nrad thei r l mpori.ant. ru 1 ~ i Tl t.tw 
puh lie env i l'onmeni~. 

3. Tr·aclii,julJalJy. t,rmm have ltm~n (!onsidnrflCl Unl 
source of li fe Rnd many soeia) and rel igious 
uei;ivi1.ies arn (!ent.(~red around t.hem. 

4. ln most; modern housing schemas no 
considcn,1.1o[) l.S given i.u IJlnnt.i.ng l.rees. As Il 

rmml1~ no matter how attractive the design may lu!, 
t.her·al ~.;et.t.l f!mf:n1;s si. i ] J 1 nek many flHsfm1. i li J 
qua 1 i t. i es. 

h. f.nmJ!.a:aping j H lJsuaJ]y c:on:-:; idt-lrnd t.o hH n 
luxury in low cm;t housing, and the infrastructure 
1.hat. i~; providrnl 1 S (!on1ïrmd t.o undflrground 
net.works of pipes. street lights, Rnd eler!tric 
cl isl.r H1Ut.i on linm.;. Dm;pi t.f~ p\J(~(!8 houses, wide 
s1~reet.s Imcl efficient. sery j m~s, something i s st.i Il 
mjssirag. 

fi. 'rbe mi sr-; i na i ngred ümt. i fi ..• t.rees. 

l 
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7. Tbe presence of trees can improve even the 
poorest neighbourbood. 

8. In contrast to many publicly-built housing 
projects. sIums often conta in large numbers of 
trees that are planted. mainta~ned and protected 
by the inhabitants. They do this because trees 
serve several functions and support many domestic 
activities. Let us look at a few'exampies. 

9. Trees provide defined and shaded space which 
can substitute for porches and verandahs. They 
can shelter various 8ctivities such as sleeping, 
sitting and community gatherings. 

10. Bousebold activities. such as washing clothes 
and cleaning kitcben utensils. are performed under 
the shade of a tree. 

Il. Tree trunks are useful as structural supports 
for drying clothes. and for building sma1! 1ean­
tos or house extensions. 

12. It is ft common practice to tie animais 
beneath shade trees. 

2 



13. The spa ces beneath trees are often used to 
store household goods, protecting them from the 
sun and rain. 

14. As weIl as providing shade in the hot summer 
months, pruned branches can provide fuel for 
cooking in winter. 

15. The commercial value of fruit-bearing trees 
can be a substantial addition to the household 
income. Individual families maintain fruit trees 
like coconut, papaya and banana. 

16. Shad~l areas are useÎul not only for domestic 
activities, but also make comfortable work places. 
Here, rope makers are sitting under a tree nt the 
edge of the street. 

17. The areas around trees are a convenient place 
for hawkers. and small shops and stalls. 

18. Trees have religious signifieance as weIl. 
Banyan, pipaI and bili trees are usually 
am·:oein-t.f!'d wi1.h shrinm .. and t~emples. 

3 
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19. Trees certainly enrich the living environment 
but it is important ta understand that the mere 
provision of trp ... ·s is not enough; they must be 
weIl lo~ated. 'Ir example~ this housing scheme in 
Delhi provides .arge open spa ces with rows of 
euc~lyptus 'crees but the area remains unused and 
wasted. 

20. On the other hand~ a single shaèe t.ree wi th 
an inexpensive, mud platform at a street widening 
is an attractive place for socializina. It is 
very important Co understand where and how trees 
should be planted. 

21. There are four locations where trees seem to 
perform a useful role in housing areas: 

private yards and courts, 
street curbs, 
street widenings, and 
small square~. 

22. (Private yards and COU~R) People often 
plant shade~ decorative or Truit trees in front of 
their bouses and in small adjacent gardens. 

23. Beacuse of their close proximU,y to the 
nouse, trees planted in private yftrds are used 
only by individusl families. 

24. Trees with platforms csn be ft suhstitute for 
porches and outdoor rooms. Living and working 
activities take place bore. 

4 



25. Trees in the front yard become physical 
supports for house extensions or for fastening 
ropes in order ta dry laundry. 

26. Banana, coconut, papaya, guava and chiku are 
fruit trees commonly fo\md in small private yards; 
when more space is available it is not uncommon to 
see large trees like mango. 

27. (Street curbs) Street curbs are another 
common place for planting trees. 

28. Even narrow streets can have rows of shade 
and decorative planting. Here we see a series of 
drumstick trees. 

29. Streets wider than 5 met ers require a double 
rows of trees. 

30. Although they are a part of the public realm, 
these trees encourage more personal use since they 
arE-! (:] m .. :e LO the h()U~E-!. 

1 
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31. Species that are appropriate for street curbs 
are: asoka, mulberry, drumstick or gulmohar. They 
are decorative and provide good shade. 

32. (Street widenings) The third common location 
for planting trees is at street widenings. This 
small pocket of land contains three shrines. 

33. At such locations, a platform shaded by a 
tree can become a favourite place for meeting 
friends. Although the platforms arc a part of the 
street, they remain undisturbed by the traffic. 

34. The semi-public character of the platform is 
ideal for shrines and small temples that become an 
ident.ifiable eommunity spa ce for the immediate 
neighbourhood . 

35. (Small squares) The fourth location for 
trees is in small public squares. Such squares 
occur occasionally in sIums and unplanned 
settlements, and typically grow up around ft large 
trae. The size of 1~he square is oft.en determim-:d 
by the spread of the tree located in the centre . 

36. Larger spaces demand larger specics of shade 
trees, such ftS banyan, karanj, neem, palmira, 
pi pal, tul ip and eura 1. 

6 
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37, Such) arge trees often become landmarks. and 
the space around the'n is used by the who) e 
community. 

38. A centrally-Iocated tree provides shade for 
nearby bouses as weIl as becoming a central 
support for guy ropes and clothes lines. The 
platform serves as a sitting and resting place for 
young and old. passersby and hawkers. 

39. In this example from Indore, a group of trees 
in a publ ic square shades a pl atform that 
accommodates a community complex comprising three 
temples, seats and an exercise area. 

40. Such spaces turn into a stage during 
community functions, weddings or religious 
ceremonies. 

41. To summarize, 
trees enrich the living environment. 
the cost of planting is low, 
they become important landmarks and 
reference points. 
the presence of trees encourages a wide 
range of pr i vate and commun i ty 
activities. 

42. Since trees take a long time tu grow they 
should be planted early in the construction 
prOCHRS. Th i sis a v it~w of' a s ii.es and sery i eflS 

project in Madras, before its completion--notice 
the trees along the main street. 
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43. By the time that the project is ready ~or 
occupation, the trees are large enough to serve a 
useful purpose. 

44. Trees should be considered as part of the 
basic infrastructure that is supplied by the 
housing authority in sites and services projects. 

(Guideline) Plant trees along both sides of main 
access roads to provide shade for commercial 
sctivities. 

45. (Guideline) Provide trees with low plinths 
st major street widenings and in small squares ta 
serve social and commercial activities. 

46. (Guideline) Plant trees at minar street 
widenings to provide shade for social and work 
activities. 

47. This training package has been prepared with 
the support of the Canadian International 
Development Agency. For further information 
please contact the Vastu-Shilpa Foundation, 
Ahmedabad, or the Centre for MinimuM Cost Hnusinft. 
ML~il) University. Montreal. 

--end--
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5. TKIKS AND PUBLIC SPACIS - Questioos and Topics for Discussioo 

1. List some of the difterent benefits fro. trees planted in 
streets ta tbe urban population? 

2. Do you know the different species of trees in your are a that 
are commonly planted for shede? For fruit? For fuel? 

3. ftbat are the agencies involved in planting and maintaining 
trees in publio spaces? Do tbese agencies sbow aay preference 
tor particular locations when plantin« trees? 

4. ls it feasible to allow people to plant and maintain trees 
in public areas, adjacent to tbeir homes? Nhat are tbe 
advantages? abat are the disadvantages? 

5. Cao you tbink of any ways that would encourage people to 
plant and maintain trees? 

6. Do you !mow the current proportion of the budget in low­
income bousiog projects tbat is spent on landsoaping and tree 
plantin«? Is tbis sufficient to implement sOlDe of the suggested 
Design Guidelines? 

7. In your experience. is tree plantin« given sutficient 
emphasis in low-cost bousing projects. If the answer is no, then 
why not? 

8. Wbat are the benetits of planting trees along access roads? 

9. Wbat are tbe benefits of planting trees along small streets? 

10. Wbat are the benefits of planting trees in street widenings 
and slD811 squares? 

11. In the case of a restricted budget, in your op1n10n, which 
locations sbould be given priority for tree planting? 

12. Do you think that aIl or some of tbe Design Guidelines whicb 
bave been described in tbese Training Packages could be 
incorporated in future bousin« projects? 

13. Is tbere something in tbis Training Package tbat you 
disagree vith. or whicb doesn't accord witb your experience? 

9 
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fi, HOUSE EXTENSIONS 

"III': IHf'!a'nlaLillfl i:; l'Hr'1. "f ct l'fJlnpt, .. hl"I':ivl· 
';pl. 1) r t ra i ni n,r maL!'t'i" 1:: Pl'I'pM"l'd "'1 ,1 

""OPf'fïl' ivl' f·f f"t'/ n" Uu· VIt!:1,1l !:t,1 Ipa l''flllfll!al "'fi, 
Ah/ll(:'fjRh~d. artel Lh,. Cf~nLn~ for toilrlllllUIII C,,::1. I\OU!:I",'. 

flf M,·(;\ l 1 nu i Vf:":;Î t.y, Mor" n'a 1 

? Th\:~ ::nt'Îm.; of : .. 1 idl~S tlp::a'r'illt!:~ Lh.! var'jntl:: 
way:.; i fi wh i (:h l'HOp II' PX I.Hncl tht! j,' hOIl:.;.::: I.OWiI r'd:~ 
UIP. :~ 1. t'Pt~t,. Ftnd how UH-"y u!-;e t.hp.!")p. :';PiH:P.S 

:l Wf: ('~ lIa h()U~:f1 HX t.mm i (lf! t.h... ;,; plie !t~ i fI f' r'C1n t 
Ilf t.hl~ dwtd 11n~ 1.hl-\t. i~: norm~ 1 Iy ~ p»rt-. of' Ull~ 

~\Jhlie! rf!aJm, hui. whic:h ha~ 1tc:quir'f:cf ît privttl.p 
I:hnrRcLer t~hr()uah jt.r~ usp. Inul ph.v:;icaJ 
mCld j 1 i (:ai, i OJI , Tt"w, i.. rnprf!~;( m1.r: an in t.f' r'Jnt:c! i a 1.(' 
:-;onP. hetw(~p.n !.he homt: and t.l:u~ ~;t.rl~I~t. 

4, Ohv j ()U~ 1 y, t.ttnHt: spae!m ... (:xpnrul ".hf: art:u of 
wh1lt I~; \J:;ua] ly ~ VP.!'Y :~mR)) hO\J:~I~. huI. in doin,~ 
:-;0 t.ht!Y hf!C:OflU! in(.(:Hra 1 par''':; of LtH: 1 i v inf..~ and 
wnrk ing envi ronmfmt. 

!, 'l'hl: (HJI'eh is n e:1USBi(: lI("(:hil.nc:t.ur"nl dc!vi(:f-': 
found ln li 1 mout. a J 1 hot. cd ima Lp.:-l; il prov i dt!:. 11 
uhadf:d S()l.u:e, prot.m:l.f:d fr'om 1,t'f: rUÎu, mut 
fur\(!t,.ions as RU ouf.duor room, 

fi, In Il vi J Jal~n houf.;f: "he: por(:h u~ala' Jy fIU!f'~; I.hf' 
::; t. rp.~'L and aequ i ,"es a ha J f Pl' i vat.(~. ha J r pu" l i (! • 
"hunlf'!.fH' 'fhi~ nxampln jB rr"OUl Madhya Pr'aclm.;h. 



7. Ralconies and platforms have llhmys been a 
comman feature of traditional neighborhoods in 
lndian cities. This street is in a town in 
Rajasthan. 

8. Even in very poor urban settlements, 
rudimentary house extensions allow every 
individual--young or old, mille or femllle--t,o 
participate in public life. 

9. It is unfortunate that many planned housing 
developments seem to have ignored the importance 
of traditional porches and platforms. 

10. In Many cases. building regulations 
discourage the building of house extensions, and 
the street becomes simply a corridor for movement. 

Il. What a difference when domestic life spil ls 
into the street! 

12. Platforms and stoops are such an import.ant. 
and integral part of Indian life that even when 
1.hey are Dot providerl hy designers, as in 1.h i~; 
planned development, they soon begin t.n makH theï r 
appetl ranr:f' . 
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13. Not.ice how the platform has been bui 11'. into 
the corner of this building, and how many 
activities are going on there. 

14. Bouses can be extended in maDy ways. The 
stoop is the smallest and simplest of these. 

15. Porches and outdoor rooms are larger and more 
elaborate types of extensions. 

16. Furniture placed in front of the home defines 
ft temporary use of the public space. 

17. Low brick walls signal a permanent extension. 

18. People do not hu'Ud porches and platforms 
simply to enlarge their homes; they are ft place 
for ft ""ide range of publio and priv~t,p, ~e1~ivi1,ies. 
Domestic chores, such as washing, can be 
(!onven i «~nt.l y pf~rfnrmed on Il Hi,ClOP whi eh i s nex1, t.u 
thfl front door, 
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19. Thp. ftreA in front:. of t.he hou!-:e enn be also 
used as a place for sleeping, both dUrlng the ÙilY 
and .Ü, night, especially cluring thH summer. 

20. The space immediately outside the house is 
secure and protected, and so is often used for 
storage for a wide range of household goods. Here 
ef\rth building materials are bei.ng kept. for fut.ure 
use. 

21. A large stoop or paved terrace also provides 
a convenient place for cottage industry. 

?2. Tf the house is lm:ated on l) busy s1~reHt. t.he 
space in front of it can be turned into a shop. 
This coconut seller needs only a narrow st.oop to 
rlisplay her wareB. 

23. Tulsi pots and sma]] religious shrines can be 
accommooated in a porch without any difficulty. 

24. A porch offers shade and securi t~y for 
domestic animaIs, 8S weIl as for people. 

4 
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25. Bouse extensions are classified in five 
categor i es: 

stoops, 
- platforms, 
- porches, 
- outdoor rooms, and 
- yards. Let us examine them one by one. 

26. (Stoopsj The simplest. smallest. 
cheapest extension is the stoop. 

and 

27. Stoops can be made of ft variety of materisls; 
this one is simply beaten earth plastered with 
cow-dung. 

28. A better quality stoop is built out of stone. 

29. Just by ft smsll change of level, the stoop is 
separated from the street and beeomes lt more 
usefui space. The levei change also makes a good 
sent. 

30. The stoop (:an sr:commodate eommercial 
~r.tivities, like this workplace ... 
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31. The size of the stO()P is usually constrained 
by the width of the street, and the smallest 
stoops tend "t.a occur in narrow Innes. 

32. When a street is wider, the stoap is enlarged 
to leave just the minimum circulation area in the 
middle. 

33. (Platforms) The stoop is defined by use, by 
a change of material. or by a minimal change of 
level. no more than a step. When this change of 
level is greater, we refer ta the stoop as a 
platfQ.rl(l . 

34. The larger change of level clearly marks the 
private area. Unlike stoops, platfarms always 
represent a permanent use of the space, a 11~ho\Jgh 
they are still inexpensive ta build. 

35. Platforms clearly dafi.ne privllt.e arens that 
encourage more personal activities such as 
washing. 

36. I.ike stoops. platforms can hf! gut.herinf~ 
spaces where fami ly and neighbors meet to,~ether. 



:31. (Porches) W~en a stoop or plat.form acquires 
a roof, it can be referred ta as a porch. 

38. Often 2 or more pales are erected on the 
platform to support 8 temporary roof, or a 
elothes-line for drying laundry. 

39. Porch roofs are usually supported on a 
framework of cheap wood. 

40. Inexpensive materials such as thatch, plastic 
or canvas are used on top of this framework as 
roofing. 

41. Sometimes more permanent mat;erials such as 
clay tiles or tin sheets replace the temporary 
ones. 

47.. Porch roofs provide mueh-needed shade and 
exposure to cooling hreezes. They serve the same 
pu rposes aH pl nt.forms for li y i nft' and wnr-k i n~ 
lwt.ivities. 

./ 
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43. As weIl as bicycles and mopeds, larger 
vehicles su ch as push-carts can be accommodated 
under the porch roc,T. 

44. (Outdoor rooms) A porch that is enclosed 
becomes an ou~~oor room. 

45. This roofed platform achieves a greater 
measure of privacy and security through the use of 
a wallon one side. 

46. Screens can be erected to give complete 
privacy, but still provide cooling ventilation and 
view to the exterior. 

47. Outdoor rooms can accommodate sorne quite 
personal activities. sueh as bathing. 

48. Outdoor rooms are usually quite wide, and 
vary in depth from 1 1/2m -1.0 2 1/2 me1~ers. and 
sometimes stretch across the entire width of the 
dwelling. This slide shows Cl group ni' ext.Hnsioü:: 
on 1} street. 
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4H. (Yards) Y~rQ§ are the largest, form of house 
extension. Because of their size they are less 
<:oonoon in denRe sIums. 

50. When they do occur, yards are usually feneed 
around for security and privaey. 

51. Because of thei r large size t,hey can be used 
for gardening ... 

52 .... or for parking large vehicles, such as 
autoriekshaws. 

53. AlI t;hese cl i fferent house extensions provi.de 
an important benefit to the individual, but they 
Rlso affect the pub 1 ie space. Streets wit.hout. 
porches, platforms and stoops become dead plRces. 

54. On t.he other hand. even a sIum st;rect. ean 
be(!ome a human, l ively environment ....,hen it js 
a fff?(!t.f-!d hy !.tif' prf!SprH:n [) f m1·my and va ri ed hOlJ~f-! 

ex tens ions. 
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fi!) To slImmflrl?e, the main advant.Il.~e~; of house 
exr.<:!nsions 8re: 
- "t.ney flre ideal places fur many out.door domest.i(! 

act:ivities, 
t.ney encourage social interact~ion bet.ween t.he 
family and the street, and 

- they provide an inexpensive addi.1,ion t,o the 
house area. 

56. Planning regulations should be modified t.o 
recognize the importance of house extensions, and 
ta encourage the development of a semi-puhlic 
intermediate zone in front of the house. 
(GuHleline) Provide space for hou~e ext.t~m;ion, 
varying from less than one meter to a maximum of 
two meters, depending on st.rf~et.. wid1~h, hcm:-;ing 
density and space available. 

57. (Guideline) For large plot:-;, require ft 

setback ta encourage house extensions. 

58. (Guide.lirw) For smull plot.s. permit a 
rest,ricted use of the public space for st.oops, 
pl At.forms and porehes. 

59. This training package has he en pn~par·t!d wl Lh 
the support of the CAnadian International 
Development. Agency. r'or furt.her informat.ion 
please contact the Vastu--$h il p<l Foundrlt.j on, 
Ahme<labttd. or t.he Ct"'nLre for Minimum C(J~t Hou::;inrL 
McGlll Unlverslty, Montre~l. 

--end---
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6. BOUSE EXTENSIONS - Questioos and Tapies tor Discussion 

1. Can you list some of the house extensions tbat were described 
in the Training Package, or that you bave seen elsewbere? 

2. Can you list some of tbe activities that take place on house 
extensions? 

3. Nhy do people in low-income neighborhoods build bouse 
extensions? 

4. Do you think, after seeing this Training Package, that bouse 
extensions are ft usetul ingredient ot housing? 

5. Do eurrent planning practices encourage or discour&ge owner­
built house extensions? 

6. Have you seen examples of house extensions in planned bousins 
projects? Nbat kind? If not, why do you tbink that tbey were 
absent? 

7. Do you think that it is feasible to permit some form of 
private bouse extension on public land? 

8. How could ft building regulation be written to permit bouse 
extensions, and also to safeguard street traffic? 

9. What is more important in determining the dimensions and 
character of house extensions: plot size, street width, bousing 
density, plot location? 

10. Is it possible to consider bouse extensions for extremely 
sma11 plots? 

Il. Can you think of different house extensions that eould be 
considered for ditterent budgets? 

12. Do you think that aIl or some of the Design Guidelines which 
have been described in these Training Packages eould be 
incorporated in future housing projects? 

13. ls there something in this Training Package tbat you 
dis&gree with, or which doesn't accord with your experience? 

11 
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? Nit: 1 GflBOURIIOOJ) STRI!:":T~; 

1 . Th i H prnHen1~"t ion i s pu ri. nf 8 (!Omprchf~nH i Vf~ 
set of training matarials prepared by a 
cooperative eff'ort. of' t.he Vastu-·ShUpR ]t'uundat.ion, 
Ahmedabad. 8nd the Centre for Minimum Cost:. Housing 
of' McGiJ 1 Universi1.y. Montreltl. 

2. This series of slides deseribes the 
character. size and design of neighborhuod s1.reets 
and open spaces in low-income urban settlements. 

3. Streets are used not only for circ:ulation Rnd 
access--but also as places for social and mlltural 
intera«:tion. ln addit.ion. many househo1d. 
commercial and work a(!tivities lire performed here, 

4. Enhafleed by the presence of elements like 
platforms. trees and shrines. neighborhood streets 
are importent oommunity speees. 

5, Altbough neighborhood streets are narrow, the 
slowness of t.ra:ffic a110ws pedest.rian and other 
movement ta eoexist. 

6. Streets with varying widths. and with twists 
and turns. provide useful spaees for passerby to 
stop" for housework. and for sidewalk vendors and 
other sma1l businesses. 

1 
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7 . Onfortunatel)" • Dlost lDOdern hous iog projects 
disregard the special charaeter of neighborhood 
streets. Streets are designed strictl)" for 
circulation, aDd use standards that often 
disregard the type and ~requenC)" of traffie that 
actuall)" exiat in low-inca.e settle.ents. 

8. tlben open spaees are 
divoreed fra. the streets 
use. 

provided, the)" are 
and get little, real 

9. Slu.s and unplanned settlements are 
cbaracterised b)" lanes and slDall streets, whieh 
are appropriate to the li~est)"le and tratfic 
patterns o~ tbe urban poor. 

10. It ia i~ant to understand the 
cbaracteristiea of neighborhood streets and open 
spaoes. The)" can be elassi~ied aoeo~ing to 
seale, use pattern and tbe nature of traffie, ioto 
tour categories: 1. Lanes, 2. Small Streets, 
3.Access Roads, and 4.Streets "idenings. 
A combination of ail four is required to m&ke a 
successful plan. Let us look at each in detail: 

11. Lones - LaDes are the Darrowest circulation 
links, eODDecting s_ll streets. The)" are usuall)' 
between 1 1/2 to 3 .eters vide. 

12. Lanes are use~ul beeause the)" often give 
aeeess to only a •• all nu.ber of bouses and 
tberetore bave a .are private and individual 
cbaracter. Consequeotly. the)' cao be used for 
relatively private dOlDestie activities. In this 
case the bouse extensions in front of each 
dwelling forlD a band of seats of varying heights. 
Notice that the width of the lane permits people 
sitting on either side ta converse. 
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13. Traffic on narrow lanes is restricted ta 
pedestrians. altbougb tbere is roo. for the 
occasional bicycle. 

14. Due to the more private nature of these 
laDes. tbey are used for sucb bousebold activities 
as cooking and washing. 

15. Private laDes can be used for various 
festivities. Bere the lane has been decorated for 
a aarriage ceremany. 

16. Less exposure ta passersby .&ke lanes more 
secluded tban streets. Tbis dead-eod lane bas 
been paved and maintained by the individual 
families. and bas become a usetul space. 

17. It is better ta avoid Isnes on whicb houses 
do Dot front siDee they lose their domestic 
character and end up being used as stor&ge or 
parking spaces. 

18. Rxtremely Ion«. narrow lanes will not 
functioD suecessfully. and end up as dumps for 
refuse and garbage. 
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19. (Guidelines) 

IODes should be wider than 1 1/2 meters, 
lanes should have bouse entrances, 
IODes should be shorter thon 15 meters. 
daad-end Iones are the most desirable. 

20. Small streets - Small streets are defined 8S 

being 3-5 meters wide. and giving occess to 
'individuol bouses. They should torm the majority 
of the neigbborhood circulation. 

21. The traffic on small streets consists of 
pedestrians and ft large variety of slow-maving 
vehicles. 

22. The most commonly used vehicles in low-income 
neigbborhoods are bicycles. Due ta their small 
size, they con easily pass without disturbing the 
other activities taking place on the street. 

23. Pushcarts are commonly used for transporting 
and selling goods. They are approximately 1 meter 
wide and therefore do not require a wide street. 

24. Other vehicles that can circulate on small 
streets include auto-rickshaws and pedai 
rickshaws. which are 1-2 meters widc. Even cars 
can pass through this small street if required. 



25. Apart ~ro. the obvious functioD of 
circulation and access, the sma11 streets in 1ow­
income neighborboods accommodate a variety of 
housebold, econa.ic and social activities. 

26. Many commercial activities. like this sma1l 
sbop. can also he accolIIIDOdated. on small streets. 

21. The preseace of bouse extensions provides 
spatial variet)' and a setting for di:f:ferent 
activities. 

26. Trees are important teatures tbat improve the 
environment of the street. 

29. The d istincti ve cbaracter of the neigbborhood 
street is further enbanced by the presence of 
special features sucb as gates and slDall religious 
shrines. 

30. The physical configuration of the small 
street can influence the type of activities that 
take place there. A street with varying widths 
and trees is suited for many social and commercial 
uses. 
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31. (Guideline) 5mall streets should be between 
4 and 5 meters vide, and should leave a clear 
vehicular access of 2 1/2 meters. 

32. (Guideline) Small streets of varying widtbs, 
connected b)r lanes, sbould be substituted for 
rigid. gridiron layouts. 

33. Access rosds - Access roads are 5-9 meters 
wide and connect the settlement to the city street 
network. 

34. Access rosds are major tboroughfares with a 
continuous flow of pedestrian and vehicular 
traffic; tbey are the main activity spines of tbe 
community. 

35. Besides bicycles, auto-rickshaws and 
pushcarts, larger vehicles sucb as bullock carts, 
tempos. cars and taxis use access roads. 

36. Slow-moviog trucks and vans con also go 
through. 
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37. Access roads are ideal for commercial 
activities. They become local bazaars with 
hawkers, and temporary as weIl as permanent shops. 

38. Public structures sucb as large telllPles are 
commonly located alang access roads, and become 
gatberings places tor the whole community. 

39. Despite tbeir heavy vehicular traffic, access 
roads are Dot simply automobile carriers. 
Vehicles of ail sorts have to co-exist vith the 
pedestrian tlow, as weIl as with the various 
activities wbich take place st the edges of such 
roads. 

40. (Guidelines) 

provide s clearly defined access road to 
each neighborhood, 
provide space for small kiosks and shops 
along tbe edges of access roads, and 
design access roads ta discourage 
througb tralfic. 

41. Street wideoings - Street widenings are 
small, open spaces tbat are an expansion ot the 
street space. Street widenings include enlarged 
intersections and small squares. 

42. Street widenings can be of different widtbs. 
A small 2-3 meter side space C8D comfortably 
accommodate domestie activities. When tbis 
widening is increased to 3-5 meters, it cao be 
used for community and commercial activities ~s 
weIl as domestie ones. 
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43. Shade trees can be plonted in street 
widenings to make spaces for working and resting. 
Tbese PQckets remain undisturbed by the traftic. 
even thougb they are a part of the public street. 

44. In large widenings. in addition to a trea. a 
low plattorm caD be accommodated. Such places are 
ideai tor social gatberiogs and group activities. 

45. The widening o~ an intersection can create 
use~ul. small spaces. 

46. Apart from being community gathering spaces. 
street widenings. especially st intersections. 
have a more commercial character because of 
greater exposure to passersby. A small vegetable 
stand or a tea sbOP can be located there. 

47. Street widenings cao be used as spaces tor 
setting up temporary workplaces; here this 
carpenter is working in a street intersection. 

48. (Guideline) Provide small street widenings. 
about 2-5 meters vide. to be used as public 
outdoor rooms for socializing at the cluster 
levei. 
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49. (Guideline) Enlarge street intersections so 
that they provide small spaces for bawkers~ small 
shops or workplaces. 

50. A larger_ more defined street widening 
produces a small square. Small squares can 
accommodate public gatherings, testivities_ work 
activities and a number of other social and 
cultural functions related to the lifestyle of tbe 
people living there. 

51. Sma1l squares are defined by the bouses that 
border them_ creating a sense of enclosure. These 
households o~ten use the perimeter of the square 
for domestic activities. leaving the central 
portion for public use. 

52. Sma11 squares witb centra1ly located trees 
and platforms cao become neighborbood community 
centres for larger gatberinas. 

53. It is not sutlicient to simply set aside land 
for community use. If open space is divorced from 
street lite it will not be used effectively. 

54. Spaces tbat are too large are impersooal and 
uncomfortable. If they are not used--or used by 
very few--they represent a waste of valuable land. 

9 



\ 

) 

55. (Guideline) It is more effective to provide 
several small~r squares, with no dimension larger 
than 15 meters. instead of one lar~e, central 
green space. 

56. The function of streets in low-income 
nelgbborboods sbould not be restricted to 
circulation and access. These are places for 
social1zing. performiog bousehold acttvities, work 
and commerce. 

57. It ls important to uoderstand the use end 
physical cbaracteristics of neighborbood public 
spaces which are summarized bere. The presence of 
aIl four features--lanes. small streets. access 
roads and street widenings--is essential to the 
development of 8 successful neighborhood plan. 

56. This training package has been prepered with 
the support of the C8Dediao International 
Development Aeency. For further information 
please contact the Vastu-Sbilpa Foundation, 
Ahmedabad, or tbe Centre for Minimum Cost Housing. 
McGill Oniversity. Montreal. 

-- end --
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2 ~ NKIGHBORHOOD STRKBTS - Questions aod Topios tor Discussion 

1. Do you ogree that streets in low-income housing projects 
should support ft number of activities other thon ftccess and 
circulation? 

2. "hat are the advantages of allowing household, social and 
commercial activities ta coexist with vehicular and pedestrian 
traffie? 

3. tftlat are the disadvantages? 

4. ShlJuld there be a hierarchy ot differeot street widths. or . 
should t~here simply be one standard widtb? 

5. What are the benefits of narrow IllDes? 

6. Do you think current planning regulations governing street 
widths are too large? Or too slDa11? 

7. tfbat are the advantages and disadvant&ges of smaller plots 
and larger streets vs. larger plots and smaller streets? 

8. Do you agree that many small public spaces are more useful 
thso one large. single green space? In your experience, are su ch 
spa ces used effectively? 

9. Do you think tbat the grid 1ayout ~or streets is the only 
efficient s()lution? Clln you tbink ot ways in which stre'~t 
widenings and irregular spaces could be incorporated into housing 
layouts? 

10. Street 8ctivities such as sidewalk vendors. household and 
commercial work. and social and religious events can easily 
obstruct pedestrian and vp.hicular traffic. What cao the designer 
do to minimize this problem? 

Il. Besides trees, platforms and religious shrines. what other 
public structul"es are common in public squares? 

12. Do you think that aIl or some of the Design Guidelines which 
have been described in these Training Packages could be 
incorporated in future hous ing projects? 

13. Is there something in this Training Package that you 
disagree with, or wbich doesn't accoro with your experienoe? 

11 
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3, WORK PLACES 

'l'hl:; prl':;"rd.al.'flC! i:: p.ul (If it ('''IIIIH('h''f!':'v(' 
';1'1. ., .. 1 r'aitli,,(~ Ina .... r·lal:: tH't-'JII1f'.>d hy ft 

('lII1J.prar.ivf' f't fo,·!. of I.ho ViI:d.\I ~ihllpa ,.'pundallnn. 
Ahmf-~clal)1ul, ,..nd thn ConLrp for Minimum COHL lIotJl:inf~ 

Clf' MI-<: i 1 1 Urt 1 V('t"!-: i I.Y. Monl.rf'it 1 

? .lu:...:L a:.; 1Jw llT'hnn pOOT' Lakp i nL(, Lho 1 f' ()wn 
"andn Uu' pt"ovi!:ion of inOX[H!rH:IVf! ~:tHdl.l:r'. t.hny 
HI:,,) iniLiHt.(· tI wi,ip v.H'il~Ly !If l'IJ/lmll~ri,jal 

(u'Livll,i,!!:. 'l'hi:: ~~(:r il!!'; (If :.;1 id!'!·; d(,!:l'r,itlf'!: ""'01 
wn,'k pJ~H:f~'; H"I' l:omhlrH:d wlLh I.ht' 1 ivint! 

l 'ri v i r'or ""f 'n 1 . 

:~ Wor'k ill'L,vil,,'!; ,Hf' iHI ,rdpHrt,1 piH" 'lI 
f\lJlI!drl/~ in I.r"ldiLiot1,\1 rH!i,rldllwhl)l)d',; 'J'hi,: ·.Iidl~ 

';hllw:: l.tlf' WIH'p fOf' HliI" 1 fil' ::,11'('(':: I,,'ion :a'l. "l' IfI ;t 

:;, t'l"'!. Hl Bnrldt'(':: 

.., 'l'tif' f'ini:;hnd wal'" il; flHJvf'd illili I.hl' hou::!' for' 
t.h/> (\(!1.IlH 1 Wl!I\V i nl~ Nol i 1'(' I.ha1. hoLh t.hE-' '.;pn('I~ 

f\l'xi 1.0 I.hl' dwoll inH, a~. w(d 1 a~.; UI(' how::(! il.~;(?ll, 

,H'C! lJ!:/!d a~:; H work fJlac~n 

!, ln Il (!I(n\l'f'f! (:iLv. (!UlldllYIIII'nL \!:;ually iUlJl! ,(>~; 
illdlJ~;Lr'v II(Jw(!Vf~r', ldrJ~(! 1. .. {-:hrlollJ/!Y f'f'qllir(~ laqrl! 
('"p,!..,1 iflV(!~;l.r",'nl.::, a:; w('11 H:: land and 
f'1'~;!I'H'l!l"~, whll!h may flOt. IH! availllldl' in cll)!;1) 

pr "X 11/11 Ly 1.1\ Illw i rll'ollll: III' i/!hlll H'tHH ,d~: 

(; Orll! ;,lll'f'naLiv,' I!: LII 1Jt'lJvllll~ ndaLivf-'!Y ::mnl 
wllr'k~~h(lp!; wh i (:h ('iHI h" 1 pa:;(!{1 ot' !;( ,1 cl I.ll 

(·nLt'.'pr'(!"!)IJr':; who Will ptnplny wllrkf~r:; IO('ally 
Th,<; inflllv;lI.iolJ w,,:: 1('('(:111 Iy ,,-j(·1f Ifi il Madr'ii:: 
IIr l'iHI D"v"! f)prr,,~nt. l'rll,II'/'\' 

( 



7. There is ft third al t.erna1.i ve: even :::ma J 1 cr 
workshops that do not require investments from 
outside the communit.y, and cun 1.ake ndvant.é1(!e of 
exist ing entrepreneurship and commerc laI know-how. 

8. Many smnll-scale commercial nctivities (:an be 
set up with very little investment. S\Jch wark 
places can take man y forms. The fi rst (!n1.f~gory Î!: 

oriented towards providing services ta the 
i mmed i u1.e neighborhood, li ke 1~h i s man wenvi nlt ft 

chair. Let us look dt a few more examples ()f s\Jch 
act.ivities. 

9. Manual Inborers, such as hric:klayer:·j and 
carpenters, can be hired locally Ut; temporary 
he Ip. The ('arpenter set.s up hi s workshop 1 n t.he 
street. Here he is making (10()r~: ilnd wlndow~; t'r'orn 
()] cl framps und othf'!r s(!rap wood 

10. Due ta constant. use, chf\irs f\nd heds 
frpquent 1 y requ i re rf~wca v i nt:! 'l'hf! (! rn n.:-;rrtt>n who 
provide this service MOye from house 1-.0 h()lJ:·a~ 

11. This roadsHie 1.ai10r dOf~~ !-lmal1 repair:: nnd 
al terat ions for ne ighborhood c] ients. 

12. A t. i m~m i Lh hi ma kIng (!()n L;n rH' r:; ou t. Cl f fi 1 d 
kerosene cans coll ec1~eci hy hi:, (~I i f~nt:-;. Th(!:;!' 
ITIf't.al b(lXf~!-i will tH"! lJ~a'd ,,~~ !;f.o[·al!(' "iw~ t',H' l~r:'lrI 

and other dry food. 



13. Another common type of work involves 
producing items for the larger urban market. Raw 
materials are usually purchased in the city and 
reprocessed into sellable items, such as the 
baskets being woven here. 

14. Brooms are produced out of dried palm leaves. 
They can he fabricated hy one person and require a 
minimal area for work and storage. 

15. Waste materials such as cloth or wool are 
made into harnesses for animaIs. This is a 
household activity, earried out by women, most;ly 
in afternoons after they have eompleted eooking 
and eleaning. 

16. AlI members of the family are involved in 
making wooden combs. Wood is split into thin 
~livers with an axe, and then shaped, u~ing hand­
tools. Finally, the teeth are eut with a fine 
hand saw. 

11. Bambuo screens ure used during the summer to 
provirle protection from the sun. Slats of bamboo, 
or reeds, are woven toget,her with string. 

18. The lowest type of work, done by the pooresL 
people, i~ the sorting of garha~e. G1L\ss, p(}pf-~r. 

and metnl ar-e collected from differenL par-ts of 
t,he c" t.y, and sepurat.f~d aL home he fore t;hey (}re 
sn Id to t.he scrap d8111 er. 



19. Old 8ut.omobi le t.yres, genern lly bought from 
scrap merchants, are converted into sandals. This 
8C!tivity usually involves two or three persons. 
The lighter work 1S don~ by women while the more 
arduuus work of stripping tyres is done by men. 

20. Metal workshops make drums, containers and 
other kitchen and household implement.s 1.hat. wi 11 
be sold in the local market. 

21. Cottage industries are (!ommon in low- i neOmf! 
areas. Rnw materials are providrui by 
entrepreneurs, who ln1.er pUr(~haRe the f"lnisht!d 
product from the workers. These men are maklnf-{ 
jf!wel ry. 

22. School-dresses and o1.her uniform~~ nrn made 
h~re, and marketeri through reLailers. Wholesalers 
s,lpply prp.-eu1. pif!(:fl~ and GO] 1f-!c1. t.hH flnishl!d 
gArment. 

23. Beed i mnk lng i nvol ves at. 1 f!A~t. t.wo pf-'r~()m;, 

working in an assembly like fashlon. The raw 
materials, whieh ineillde special dry lPAv(!~,;, 
t.obacco and thread for wrnpping, ar·e l:tf~n(~rally 

given out. nu a (!onsl{{nmp.nL hasi:..; by fi ]oc!al 
d istr i butor. 

24. Sorne Lhin/:-{s Hrt~ made only for SIH!(!lal 
o~cAsi()ns, or durin,! A pnrticlJlar Sf~AS()n of Lhf~ 

YHar. [(p.rf! <1 c:raft.:-;OIan is ro"kinH rnl if!IOU!: 
st;ü.ues for the fortbeomi nt.! Gatll~sh plJ.Jn 
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25. Bof,h chi Idren and adults fahrica1,p. brar:elet.!': 
of silk or cotton thread for the Hindu festival of 
Rakshabandhan. 

26. Noodles are made by a group of' women. working 
outside the house, 

27. Different kinds of work need different. ~;lzes 
and shapes of space. As can be seen at the top 
left hand corner, the ac:tivity of hraceJet making, 
needs a very smalt area. On the other hand, 
hraiding rope, ~h()wn on t.he ri~h11, requi r(~s t.hf! 
length of the st~reet. Sorne work occurs ma in Iy 1 n 
t,he house ex1.en~1()n, or ln elosE-! proximlt.y Ln th!: 
home, and ~:;ome sp i Ils out i nto the pub Ile spa ces 
und s t.rt"'f:t.S . 

2n. In t.his i 11ustrat~ion, a ;,!Dal J workshop t.hai. 
pol ishes al um inum utens ils i s establlshed ins idp. 
t.he house. ft'our persons work hf~re. The t.wo 
storage spaces behind the work arell are for 
unfinishe<i it.f!m!';, and for polished gond!':, 

29. This workshop produces canvas awnings, and 
needs a large floor area :~ mf~t.f-~rs wirie hy 8 mp.t,pr!i 

10nn, This work activity is confinffli ta thA 
jnt,f!rlor for rna~:on:.; of :.;~!(:tlrif.y. 

30" Mliking WOIJdfm crFltf~s involves rer.ycl jng old 
hoxf-!!': t.hat. (lr"e rf!pl1irf!<l, and rpsold ln 1.t-'tp lor'al 
market. Thi:-; activity requl res ;} lot of ~pHce [(\r' 

~L()rinf~ Ult-~ maLPori"l:.; and t.he hulky crat.(!!': Thf' 
rnpair- wnrk I~, m()~;t-.ly (~;H'ripd nut-. in thp h()IJ~;f~ 

(·xt.f'tI!:j(Jn ,!rIel t.he rf·ctdy I:nJl .. !L. art! !;t.(JT'(:d (lIJI.: i(!" 

1 
~ 
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31. 8andal sare bei ng mnde out. of st.rl PPf!d 
automobile tyres. This work is confine<! Ln Lhe 
house extension and t.he rf!ady sandn] ~'; lu'e st.()rt~d 

inside the home. 

32. Papad is thin rolled breAd t.hat. is sun drh!(i 
and is made during the summer by groups of wOlOen. 
The work is done mainJy outside the hO\l!.;e, or in 
the house extension, where the finished hread can 
IJf~ dried on beds. 

33. S()metime~ work is done in puhl i C !-ipl}(!t-!S 
Bere a carpenter has set up his working place in a 
street widening. 

34. This lit.tle square ~urr()unded by a /Jroup of 
houses is an attractlve work place. People are 
making string ()1lt of wAste eot.ton. 

35. This person i5 repairlng metaI Lrunks in t.he 
ruad intersf!et.ion. The shadf! provided hy t.tw I.rnf! 
also attracts other household act.ivities. 

36. Ropt! mak lng requ i rm.. lorllt opml ~; pae!':; . '('tH! 

verges of rOftds are suitable for t.hls wnrk, 
f!spec:ially if t.rf!f!S pl'ovü!f! t.h{! c:olllf{)rl. (JI" ::hildc!. 
The finished l'opes cali ea:::ily bc~ st.()T"(~d Irl a 
ba:;knt. i n~; ide thc! h()IJ:;c-

fi 
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37. Rven narrow Janes can be work places. The 
side of a house supports Il signboard while it is 
heing pajnted. 

38. In this il lustration, a publ ie open spaee in 
a resettlement colony has been turned int.o an 
improvised kiln and storage area for t.he 
fRbricRtion of clay pots. 

39. There is a wide variety of spRtial 
requirements in terms of area, shape arui chRracter 
of spaee for dif'ferent types of work act.ivities. 

40. Many work activities do not need lllrge formal 
areus and ean t.ake place within t~ht-'! hou~a! 
extenslon, and in other semi-public areas; they 
c:an siso eo-exist wi1.h other domest;ic é}e1.ivit.ü:s. 

41. Integrating work and living areas provides 
t.hH ec!onornic: and sO(:ial benefits of inr:rü11sed 
fllmily income uriing modest, exist.ing resource~. 

4?. (Jnfort.unately modern housin!! lIr:\Jéd Iy ignorm.; 
the importance of providin~ ~;mall work 1\rp.IlS and 
mi~';~';f!S an important. opporLuni t.y Lo ('rJ('(Hlr'at-~(! 

people tu help themselves. 

'/ 



43. Plnnners nnd arehi1~eet~ ~;houJd h~ ~f!n~;lt.ive 

ta the economic and socia 1 Ildvantnges of ~:;ma 11 
work plaees. 

(Guidel ine) Modify zoning bylaws t.n erH~OUrft(te t.he 
integra~ion of workplaces in the home. 

44. (Guideline) Plan public spftees mleh fUt smllll 
squares, road widenings, and dearl end streets. so 
as to aceommooate a wide ran~e of !'Omnll --~H:al(! work 
aeti vi t ies. 

45. (Guideline) Make mnrginal land, in C!lose 
proximi~y to housing, aVIlilable ta small 
fmt.r(!prc:neurs. no not providt· huilclinr{;._ 

46. This traininl7, package hu;, heen prt~parpd with 
t.he support, of th .. ! Canadilln Int.t!rnat.inrml 
n~vp.lopment Agency_ For furthp.r infor'mation 
lJlea~~t-! (!()nLae"L t.bt! Va:-;t.u Shilpa FOllndat.inn. 
Ahmedabad. or the Centrp. for MIn imum Co~;L flou:; inl~ 1 

Mdi i l 1 Un i \le l'~; i ty , Mon t. reH 1 . 

-- end ---



1. "hat different kinds or work activities have you seen 
yourselt in low-income neighborboods? 

2. Are the work activities in sIums and squatter settlements 
ditterent trom those observed iD planned housin« schemes? Is 
tbis because a) people in planned projects tend ta be financially 
better off, or b) tbere is DO space for such work? 

3. Have you seen or visited a planned. urban housing scheme 
where workplaces have been integrated with housing? If yes, how 
was this done? 

4. Do the current planning practices make any special effort ta 
integrate workplaces with housin«. If yes. how? 

5. If no, then, in your opinion. ~!hy not? 

6. "hat are the social and economic advantages of integrating 
working and living space? 

7. "hat are the disadvantages o~ integrating working and living 
spa ce? 

8. Wbat modifications could be made ta bylaws and building 
regulations that would encourage the provision of small. informaI 
workplaces? 

9. Is there a need, in yaur experience, for more permanent types 
of workplaces such as small workshops? 

10. Do some of them require storage space. water supply. or 
electricity? 

11. Instead of providing workspaces in public areas, would it be 
more useful ta provide slightly larger plots? 

12. Do you think that aIl or some of the Design Guidelines which 
bave been described in these Training Packages could be 
incorporated in future bousing projects? 

13. Is there something in this Training Package that you 
disagree with, or whicb doesn't accord with your experience? 
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