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ABSTRACT

The fact that residential land uses are being engulfed by the invading economic
forces, in a competitive urban land market is well known. Yet, it continues to remain as
the basic requisite of all settlements and consequently, play a decisive role in an urban
system. A study of residential land utilization, therefore, becomes important for all efforts
in urban studies and planning.

Residential-land utilization essentially refer to quantity of land under residential
use, its spatial distribution, the changing densities, and typologies. Several studies have
been presented by researcher regarding the social, economic physical, aesthetic,
legislative and environmental aspects of residential development. However, the purpose
of most of the studies, have been to explain residential land utilization, in terms of one of
more these factors. This study aims at deriving a model integrating all these factors and
user preferences, which will serve as a tool for formulating policies for an ideal
residential development satisfying the desirable criteria of each of the subsystem. Kochi
city, a metropolis and the largest city in Kerala has been selected as the study area for this
research. The following set of objectives were framed for the research (I) to study the
historical changes in residential land utilization pattern in Kochi, (ii) to examine the role
of the environmental factors affecting the credential development, (iii) to- identify the
control -parameters, which determine the pattern of residential land utilization in the
system, (iv) to formulate an optimum user satisfaction model for residential land
utilizations, (v) to evolve a set of policy guidelines for optimum residential land in Kochi
city.

Survey research methods have been extensively employed in the present
investigation. The surveys were personally undertaken by the investigator using pretested
schedules. Six primary surveys covering various categories of people namely occupants
of multi-storeyed apartment buildings, prospective clients of ready built housing, general
populace, neighbours of multi storeyed apartments, decision makers in urban

development and builders were undertaken along with visual surveys for this research.



Computer software like MS ACCESS, MS EXCEL, SPSS statistical package
have been used for data processing and analysis. Analytical techniques, such as, weighted
index methods, multiple regression and factor analysis have been used for detailed
analysis and modelling.

It has been possible to extract 6 components contributing to user satisfaction. A
mathematical model has been developed based on the results of the analysis. Policy
guidelines have been  evolved for optimum residential land utilization with

environmental considerations.
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This chapter defines the problem and identifies the scope of the study. It sets the
objectives for the research work, and outlines the research design. The methods employed for
data collection and the analytical techniques used, are detailed. The important components
constituting each of the subsystems of the residential land system viz., Techno-physical,

economic, social, legislative and bio-aesthetic, are identified.
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1.1 INTRODUCTION

Land is the stage for all human activities. Before the advent of industrial revolution
and consequent urbanisation, all land in a habilal was primarily under residential use. Urban
development and specialisation of functions brought about division of land under different
occupancy classifications like. residential, commercial, industrial, institutional, recreational,
etc. As the city size increased and urban .functions became more varied, the urban land use
pattern also became increasingly complex. It gave more weightage to non-residential
functions, with the economic type land uses bidding out the social type uses, like residential
and amenity uses (8). As allotment of land for amenity uses result through statutes of
governmental policy, it is the residential land, which often gets engulfed by the invading
economic forces. Consequently, it is generally seen that such land uses progressively show a
decreasing trend in growing cities. Residential land, nevertheless, continues to remain as the
basic requisite ofal].settlements, and it does play a decisive role in-an urban system. A study
of residential land utilisation, therefore, becomes important for all efforts in urban studies and
planning. Residential land utilisation essentially refers to quantity of land under residential
use, its spatial distribution, the changing densities, and typologies.

It is well known that the relative share of land under residential use is steadily
decreasing, in growing cities. However, the approach to this problem is not yet well defined.
The strategies suggested to ease the pressure on residential land, cover:

1. achieving higher residential densities through zoning and development controls,

2. phased spatial distribution of residential development by expansion of city limits,

3. and innovating suitable residential forms to minimise uneconomic use of land. (Refer

Fig. No. 1.1)



The aclual combination of stratcgies has to be decided with an aim to improve living
conditions in physical and social terms, provide better quality of life, and make efficient
human settlements in economic terms (87, 143). This demands an understanding of the
various aspects affecting residential land utilisation viz. physical and economic resources,
technology, and the political, legislative and administrative {ramework, within which housing
is produced (94, 95).

The policy formulation for residential land utilisation has many constraints: physical,
political and socio-economie. Often, physical planning is taken as an extension of economic
planning. The planning process has to have its roots in the physical and .socio-economic
surveys, and detailed analysis of economic base, developmental costs, etc. Yet, right from the
1960’s, urban planning has almost been reduced to a technical exercise, concerned only with
assigning land uses for a perspective period, and framing zoning regulations (142, 86, 189).
In this process, residential land is just treated as onc of the many types of land uses, to be
apportioned in the land utilisation plan. Nowhere in this process, is there an attempt, to
recognise the cultural importance of residential landuse. Rarely does the planning process
emphasise on environmental-considerations, which will influence aesthetics, social harmony,
psychological satisfaction, security, etc., nor does it involve the people concerned in various
stages of planning (189, 182, 87, 72, 164). The neglect of the socio-cultural aspects in
residential development, has wider impact on the urban fabric, leading to the failure of the
very concept of planning.

The overemphasis on demographic criterion, functionalism, economic priority and
physical targets, has led to the marginalisation of the historical, social, aesthetic, cultural and
environmental characteristics of the city (117). It is believed that some of the reasons for this
failure of planning are, the inability of planners to understand peoples problems of access to

Jand and housing. lack of knowledge of their preferences, non-involvement of public in the



planning process, construction, and management of housing, and a disregard to free market
forces (200, 203, 161, 228, 87, 95, 269, 166, 157, 234, 184, 181, 20). This view is also
endorsed in the central theme of the Global Shelter Strategy to the year 2000, approved by the
United Nations General Assembly in 1988 (230). In spite of such awareness, views and
opinions are seldom sought from knowledgeable citizens, prospective occupants, developers,
etc., on designing residential development appropriate for the settlement. It is hypothesised
that such an inquiry will highlight issucs relevant to residential development, and help to

suggest policies that will lead to an enhanced quality of life, without additional economic

inputs.

1.2 PARAMETERS OF RESIDENTIAL ENVIRONMENT

Environment may be broadly defined as ‘The total of circumstances surrounding an
organism or group of organisms’ (American Heritage Dictionary). It can be divided into two
types: i) natural environments: cousisting of physiography, climate, vegetation, soil, water
bodies, wildlife and minerals; and ii) human environments: consisting of all elements with a
human touch in origin, including all manifestation of human activities (205, 96). Over the
years, it is the natural environment which has received exlensive coverage, with most research
highlighting the impacts of human behaviour and scttlements on the natural environment
(238, 199, 112, 75, 25, 158, 152,273, 98,74, 214).

The importance of the human environment was brought to world focus only after the
Conference on the Human Environment in Stockholm in 1972, the UN Habitat Conference in
1976 in Vancouver BC, the UN Conference on Environment and Development (UNCED) in
Rio de Janeiro in June 1982, and the publication of the Report of the World Commission on
Environment and Development in 1987 (242). Environmnent here refers to a ‘complex and

comprehensive aspect of human life that shapes his modes while, in its turn, being shaped by
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human beings themselves’ (42, 183). It is the total physical product of man’s impact on the

landscape. It is about buildings, their appearance and placement in their surroundings;

different types of spaces and spaces between buildings; integration of hard and soft elements;
streetscape; use of different materials, sounds, smells etc; about how uses relate to his

surroundings and the impact his surroundings have upon him (179).

The residential environmental system functions as a whole with the interaction of the
five subsystems- Physical, economic, social, legal and bio-aesthetic having their specific
components. Each of these can be defined as consisting of:

1. The techno-physical conditions that affect and influence the development of residential
areas like geography, location, topography, subsoil conditions, infrastructure, services
etc.,

2. The economic factors influencing construction and development of housing and typology
of residential development,

3. The social considerations of safety, health, well being and quality of life affecting socio-
psychological satisfaction from housing,

4. The legal and administrative measures which controls, supports and guides residential
development, and

5. The aesthetics of natural and built form, created by-the perceptual qualities of biotic
features, landscape elements, and of artefacts (Refer Fig. No. 1.2)

The resultant of all these environmental forces decides the form, aesthetic character,
efficiency, quality, and direction in which residential development, as a whole, moves. All
these aspects are interrclated and interdependent on each other, and are dealt with in this
thesis, while analysing the residential land utilisation system.

Every city has a unique mixture of environmental conditions, which characterise it.

These, the city size, and the urban problems perceived in a particular city, ultimately
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determine the way in which solutions are sought, and the solutions themselves (270).
Therefore, patterns evolved for a particular city may not altogether suit another. No

generalisation is hence possible, for the ideal mode of residential land use in a town. The

i
5

search for a policy or strategy is hence more valid, than the solution itself. This search should
theoretically cover every town, each with its own specific problems and characteristics.
However, considering the limitations for such an extensive study, a medium sized city, 1s
considered as an ideal case study for this purpose, avoiding ¢ities on either end of the city size

scale.

1.3 LOCATION AND OBJECTIVES OF THE STUDY

1.3.1 LOCATION

Kochi has been selected as the study area for this research. It is the biggest city in
Kerala State with a population of around one million (Refer Fig. No. 1.3). Cochin Port has
trade connections with countries all over the world. Being the focal point of an extensive
regional network of transport and communication, a major centre for production, export and
distribution of goods and services, and a centre of higher education and specialised medical
facilities, it functions as the nerve centre of a large urban agglomeration. The commercial
importance, cosmopolitan fabric and central location, have made it the focus for investment in
land and housing in Kerala. The two national highways NH 17 and NH 47, the establishments
of the international airport, and the increased railway linkages, have all served to further
consolidate the position of Kochi, as an ideal ground for the real estate market. From the point
of view of physical planning, it is also a city with good administrative controls, planned
growth centres, and developed infrastructure. Availability of data, familiarity of the researcher

with the place, and the convenience in carrying out the primary survey, were among the other
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important considerations in the choice of the study area. Above all, the morphology of this
town from a humble trading centre to a sprawling metropolis, as well as the changing pattern
of residential development over a period of more than 150 years, can be still traced in its
urban fabric. The emphasis of the study is in the residential development of last three decades.
1.3.2 OBJECTIVES

The following set of objectives have been framed for this-research:

1. To study the historical changes in residential land utilisation pattern in'Kochi,
2. To examine the role of the environmental factors affecting the residential development.
3. To identify the control parameters, which determine the pattern of residential land

utilisation in the system.

4. To formulate an optimum user satisfaction model for residential land utilisation.

5. Toevolve a set of policy guidelines for optimum residential land utilisation in Kochi city.

1.4 RESEARCH DESIGN

1.4.1 METHODOLOGY

Given the complex nature of the problem addressed, the enquiry cannot be confined to
an exclusive quantitative plane, relegating intangibles to the background. ‘A multi faceted
approach was therefore adopted, to identify-and survey the varied parameters, and analyse
them within the overall problem. This involved collection of extensive information on various
aspects of residential development, from (a) the general populace, occupants of multi-storeyed
residential buildings, prospective consumers of ready built housing, developers, elected
representatives, town planners and administrators who are directly involved; (b) from
residents of the immediate environs of multi-storeyed buildings, who are indirectly affected
by the development; and (c) from environmental activists, who are vocal on most urban
developments in the city (Refer Fig. No. 1.4 ). Survey research methods were therefore

employed in this investigation. The surveys were carricd out using pre-tested schedules and



questionnaires, ‘in depth’ personal interviews (234) and by visual observations, with
occasional voluntary assistance from friends and acquaintances.

The paucity of secondary data in a form amenable for research purposes, other than
the census records and administrative reports of government departments, has been an
impediment in this work. This necessitated laborious and time-consuming primary surveys,

requiring the personal visit of the researcher, for collecting data.

1.5 DATA COLLECTION

1.5.1 SECONDARY SOURCES
Secondary sources of data consist of:
1. Census reports, Planning statistics, Development plan and Structure plan for Kochi,
government reports, and such other publications.
2. Books, journals, conference proceedings, study reports and newspaper reports.
1.5.2 PRIMARY SOURCES
Primary sources for data consist of:
1. Primary surveys using pre-tested schedules and questionnaires.
2. Visual surveys.
3. Search of statistics from local authority.
The Primary surveys conducted were:
1. Survey of occupants of multi-storeyed apartment buildings,
2. Survey of households (general),
3. Survey of prospective consumers of apartment housing,

4, Survey of neighbours of multi-storeyed apartments,



5. Survey of decision makers in urban development (Mayors, Civic officials, Town planners
and Technical experts), and

6. Survey of builders.

The visual survey covered the general profile of residential development, the pattern of
land conversion, and a survey of multi-storeyed residential development in selecled areas.

Search of statisties from unpublished records of local authority consisted of compilation
of data on new residential construction viz., location and spatial spread, amount of land
brought under residential use, rate of yearly construction, residential form employed, and
supply by various actors, from the records of local authorities, and from housing suppliers in
public and co-operative sectors. The information on multi-storeyed private sector housing
collected from the local authorities was supplemented by the survey of multi-storeyed
residential buildings and from the survey of builders. Information was collected on 215
apartment projects covering more than 6000 apartment units. The format under which
information was collected regarding the various characteristics of each multi-storeyed
building is given in Appendix A. This was undertaken from July 1995- January 1996 and
supplemented in later years.

1.5.3 PURPOSE OF PRIMARY SURVEYS

(A) Survey of Occupants of Multi-storeyed apartment buildings: This survey was aimed
at identifying the reasons for the choice of multi-storeyed buildings over the traditional
independent houses, the criteria used to select the location, and typology of housing, the
positive and negative aspects of life in such typologies, and the actual satisfaction
obtained from living in them. The schedule used for the survey is given in Appendix B.

(B) Survey of general populace: This survey was aimed at identifying the housing
preferences of the general populace regarding housing typology, attitudes towards tenure

types, and preferred methods of acquiring a house and reasons for the same, which may



be based on the socio-economic and demographic characteristics of the households. The
schedule used for the survey is given in Appendix C.

(C) Survey of prospective consumers of ready built housing: This survey was aimed at
identifying the locational and housing preferences of the people aspiring to buy a ready
built house, unconstrained by the actual choices available in the market. The questionnaire
used for this survey is given in Appendix D.

(D) Survey of Neighbours of multi-storeyed residential buildings: This survey was aimed
at identifying the reactions of the residents living adjacent to multi-storeyed residential
buildings, towards the changes perceived in the Techno-physical, social, economic, and
bio-aesthetic environment of the particular arca, consequent to the construction of such
multi-storeyed housing. The schedule used for the survey is given in Appendix E.

(E) Survey of Decision makers: This survey was aimed at perceiving the views of decision
makers viz., Town planners, Elected representatives, and Administrators; knowledgeable
citizens and environmental activists; and the developers towards the newly emerging
multi-storeyed residential buildings in the city. Opinions were solicited from them on the
most important problems faced by the city, since these were being increasingly linked to
the emergence of multi-storeyed buildings, particularly by the media. This survey was
undertaken during November 1995-January 1996. The schedule used for the survey is
given in Appendix F.

(F) Survey of Builders: This survey was aimed at identifying the role played by private
sector in the past decades, their operation and organisational set-up, the locational aspects
and spatial spread of activities, the pace of construction over the years, demand
assessment, clientele, housing types constructed and the problems faced by them in the
supply of housing.  The schedule used in the survey is given as attachment 6 in

Appendix G.



1.5.4 SAMPLING

(A) Survey of Occupants of multi-storeyed apartment buildings: A sample of 17 percent

(B)

(©)

of the total apartment buildings was identified, through stratified random sampling
method. For study purposes, the city was divided into three zones, namely, inner zone,
central zone and outer zone. The sample was chosen in such a way as to proportionately
represent the multi-storeyed residential buildings, from each of the three zones. 35
percent of the sample was drawn from the inner zone, 45 percent from the central zone
and 20 percent from the outer zone. Further, the apartment buildings were grouped
according to the height of the buildings i.e., walk up apartments (up to 4 floors), medium
rise (between 5 and 6 floors), and high rise (above 7 floors). The largest number of
apartment buildings in the city are of high rise variety, followed by the walk up, while
those of the medium type constitute the least number. The sample included consisted of
14 percent of the medium rise buildings, 22 percent of the low rise buildings and 64
percent of the high rise buildings so as to give a fair representation to the various
typologies based on height. The apartment dwelling units within the buildings were
chosen, so as to give a fair representation of dwellings, at various floor levels. 37 percent
of dwelling units chosen were from floors below three, 31 on floors between three and
six, and 32 percent were on floors above seven. The survey was conducted during
November 1995-January 1996. A check survey was also carried out in December 1999.

Survey of general populace: The sample size for this survey covered around 278
households, belonging to various social and economic strata. Random sampling method
was used for this survey. This survey was undertaken between September 1999 and

January 2000.

Survey of prospective consumers of rcady built housing: This survey covers the

responses of 2684 prospective consumers of ready built housing, towards their preference



for location and type of housing. This was undertaken during a property show, held in
Kochi in November 1995.

(D) Survey of Neighbours of multi-storeyed residential buildings: The apartments for this
survey consisted of 15 percent of the total apartments in the city, distributed over the
various zones of the city, and of various building heights. The respondents were chosen
in such a way as to include neighbours located on the four sides of the high rise multi-
storeyed building. Stratified random sampling method was used for selecting the multi-
storeyed apartment building and the respondents.

(E) Survey of Decision makers: The survey covered three broad categories of decision
makers, namely, Town planners, Elected representatives, Administrators and two
categories of non decision makers namely, Builders and Citizens knowledgeable in the
field, in order to assess their reactions towards the new residential forms emerging in the
city. - The sample included 100 per cent of the Town planners, 60 percent of the
Administrators, 50 percent of the Elected representatives, 10 percent of the Builders and
knowledgeable citizens, chosen [rom various walks in life. Stratificd random sampling
method was used for this survey, to have an equal representation of the various categories
of people, according to their involvement in decision making in physical planning, at city
level.

(F) Survey of Builders: This survey covered 25 per cent of the builders in Kochi. Builders in
Kochi were broadly classified into large builders, medium builders, and low-rise
builders, according to their organisational set up, scale of operations and the residential
typology constructed. While the large builders are few, and the medium builders are of a
limited number, there are a relatively larger number of low-rise builders. The sample
surveyed consisted of 90 percent of the large builders, 50 percent of the medium builders,

and 10 percent of the low rise builders. The builders were selected using the stratified



random sampling method. A pilot survey was conducted in July 1995, and the survey of
builders was completed in two phases, viz. November 1995-January 1996 and in August
1999, so as to cover all representative groups.

1.5.5 UTILISATION OF SURVEYS

Data regarding the five subsystems constituting the residential land utilisation system
in Kochi, was collected using the various surveys. The details were collected under the
following heads:

(i) Techno-Physical Considerations: Much of the macro level information regarding the
Techno-physical environment was available from secondary sources. The micro level
information collected through primary surveys can be grouped under two heads:

1. level of satisfaction with infrastructure inside multi-storeyed buildings, and

2. level of satisfaction with general urban infrastructure.

The survey of Occupants of multi-storeyed residential buildings, survey of Builders,
survey of Neighbours of multi-storeyed apartments, and survey of Decision makers, and
visual surveys were utilised for this purpose.

(i) Economic Considerations:

The information on economic concerns were broadly grouped into three 1) from the
suppliers point of view, 2) from the consumers point of view, and 3) as perceived by non
users.

Data regarding the economic considerations affecting the supply of housing was
collected from the survey of Builders. Information regarding the economic motivations
behind the purchase, mode of acquisition, locational choice, preferred form, budget and
period of purchase etc of the different user categories were grouped from the survey of
Occupants of Multi-storeyed residential buildings, survey of Prospective consumers of ready

built housing, and from the survey of General populace. The economic and the socio-cultural



pressures responsible for the spurt in multi-storeyed apaitments as perceived by decision
makers, environmental activists and knowledgeable citizens were identified from the survey
on decision makers.

(iit) Social Considerations:

Social indicators such as (i) cultural altitudes t-owards housing, (ii) socio-economic
reasons in choosing different typologies, (iii) salisfaction and quality of life, (iv) locational
preferences and (v) elfect on immediate environs of multi-storeyed buildings were collected
from the surveys conducted among occupants of multi-storeyed apartments, general populace,
prospective consumers, decision makers in housing. and neighbours in the. immediate
environs ol multi-storeyed buildings.

(iv) Legislative and Administrative Considerations:

Broadly, two aspects of administrative and legislative practices were investigated viz.
(i) The perception of the general public on undertaking house construction themsclves,
considering the controls and hassles involved, and (ii) the perception of the housing suppliers
on existing legislative controls, in production of housing. These were colleeled [rom surveys
of general populace, occupants of multi-storeyed apartments, and-builders.

(v) Aesthetic considerations:

The aesthetic sensibilities of the populace towards the emerging residential forms,
were obtained from (i) the response of present occupants and prospective consumers of ready
built housing, towards the aesthetic qualitics pertaining to their housing and neighbourhood ,
and (ii) the perception of the builders, decision makers, and senior citizens on the visual
quality of the city, as a result of the proliferation ol multi-storeyed residential structures.
Responses on this aspect was solicited in the survey of occupants of multi-storeyed residential

buildings, survey of prospective consumers of ready built housing, and survey of Dccision



makers. The researcher also, owing to her architectural background, carried out an evaluation

of the visual quality of the residential development.

1.6 TOOLS AND TECHNIQUES

Pre-tested schedules have been used for conducting the surveys. Computer software
like SPSS statistical package Ver.7.5, Microsofl EXCLEL 97 and Microsoft ACCIESS 97 have
been used for data processing and analysis. Analytical techniques, such as, Weighted index
methods, Multiple Regression and Faclor analysis have been used for detailed analysis and

modelling.

1.7 SCOPE

The present investigation aims at formulating an ideal user satisfaction model, and
evolving a set of policy guidelines for optimum residential land utilisation in Kochi City. It is
believed that the realisation of this model, will aid in the development of suitable architectural
forms and an appropriate residential land use pattern, which will be: (a). Economically
justifiable from the developers and investors point of view; (b) Environmentally satisfying
from the users point of view; (¢) Techno-physically appropriate from the point of view of
decision makers, vocal groups, and neighbours of high risc residential buildings; (d)
reasonably realisable by enforcing authorities through greater compliance from developers;
(e) enhance the bio-aesthetic environment of the city by providing a visually interesting
archilcclural.I“orm, and pleasing skyline, while retaining the pristine natural biotic beauty of
the city; and at the same time (f) providing a wide choice of residential typologies, for users

and developers, to ensure greater user satisfaction and compliance respectively.



1.8. LIMITATIONS

The rescarcher being an architect planner, the objective of the work has been limited
to the derivation of a meaningful direction for planning and design of ideal residential
environments, to ensure greater user satisfaction, and to evolve a set of policy guidelines for
optimum residential land utilisation. Attempts have been made to carry out the surveys at the
grassroots level for the above purpose. Suitable techniques like factor analysis have been used
to identify the factors amenable to control in the residential land utilisation system. The other
urban uses “like commercial, industrial, transportation network ete.,, have not been
incorporated directly in this study of residential land utilisation pattern. This inter alia

provides scope for further rescarch, on the complex urban [orm.

1.9 THESIS ORGANISATION

Chapter onc identifies the goal of the study, and defines the problem. It scts the
objectives for the research work. The important factors under each of the subsystems have
been identified, and the methods used for the analysis are prescnted. The scope and
limitations of the study are also spelled out.

Chapter two gives an overview of lilerature on various aspects of residential
environment. 1t identifies the patterns of residential landuse and building typologics, and
enumerates the merits and demerits of each. The importance of this research is established.

Chapter three introduces the regional setting of Kochi, the study area. 1t presents the
historic, economic, social, techno-physical and legislative factors that have shaped residential
architecture of Kerala. This provides the background for study on the residential land

utilisation of Kochi.



Chapter four describes the rich architectural diversity of Kochi and proceeds to
present the circumstances, which led to the change in the residential typology, in terms of
architectural plan, quality and form.

Chapter five based on a survey, is devoted to the study of the residential land and
housing supply mechanism in Kochi. It describes the characteristics of land, and identifies the
spéciﬁc problems, related to-utilisation of land. It lists out the role of various actors in land
and housing supply in Kochi, and presents their contribution to residential development.

Chapter six gives a detailed analysis of the survey on the temporal and spatial growth
in new residential development in terms of a) quantitative growth in apartment housing, b)
growth trend in building typology by height and ¢) growth trend of dwelling unit size. It
identifies the factors propelling the growth of new residential development and their unique
features.

Chapter seven presents the perception of the general populace, the prospective
consumers of ready built housing, and the occupants ol multi-storcyed residential buildings,
regarding the new building typology that have emerged in Kochi during the last.decade, based
on their response to a questionnaire. Firstly, it identifies the housing choices of general
populace and their attitudes regarding the newly emerging housing forms. Sccondly, attempt
is made to assess preferences of prospective consumers, regarding location, characteristics
and amenities. Lastly, it analyses the response of the occupants, on the choice of multi-
storeyed residential forms, in terms of locational and other characteristics. The satisfaction
derived from the various aspects is examined.

Chapter eight attempts to model the user satisfaction by identilying the important
components which contribute to it, using factor analysis. The significant factors and

variables, and their sensitivity to user satisfaction is identified through multiple regression



techniques. Tlie control variables are identified, to enable the formulation of policy guidelines
for planning and architectural design.

Chapter nine deals with the perceptions and reactions of the general public and
decision-makers towards the newly emerging multi-storeyed apartment forms. The opinions
of town planners, administrators, elected representatives, builders, social elite, and neighbours
of multi-storeyed apartment buildings, regarding the impact of the proliferation of new
residential typologies is examined.

Chapter ‘ten presents. the discussions, and attempts to give ‘an ‘architectural
interpretation to the mathematical model. A set of policy guidelines are evolved for optimum

residential land utilisation in Kochi.



CHAPTER 2

ENVIRONMENTAL CONSIDERATIONS IN;
RESIDENTIAL LAND UTILISATION -
A REVIEW OF LITERATURE
CONTENTS

2.1 Parameters of Residential Environment

2.2 Theories of Spatial Pattern of Residential Landuse
2.2.1 Historical Tenets of Residential Landuse
2.2.2 Later Residential Land Theories
A: Influence of Technological Changes

2.3 Alternate Spatial Patterns of Residential Landuse
2.3.1 The Dispersed Residential Spatial Order
2.3.2 The Compact Residential Spatial Order

2.4 The Multi-storeyed Residential Form
2.5 User Studies on Multi-storeyed Residential Living

2.6 Architectural Design Aspects in Multi-storeyed Residential buildings
2.6.1 Social interaction
2.6.2 Architectural design
2.6.3 Security

2.7 Summary

This chapter elaborates on residential development and its various subsystems, namely:
Techno-physical, economic, social, legislative and administrative, and bio-aesthetic aspects. It
gives an overview of literature regarding the various environmental aspects considered and
their influence on residential environments. It identifies the various patterns of residential
landuse and building typologies, and enumerates the merits and demerits of each. The need for

the present research is also established.



2.1 PARAMETERS OF RESIDENTIAL ENVIRONMENT

The term human settlements signifies “all natural elements and man made structures
which result from the process of settling, the establis}hment of shelter, the boundaries that
separate them, the spatial relation which link them with the immediate as well as distant
places, and the institutions, social, cultural, economic, political, and others created to manage
and govern them” (159). This statement recognises the embryonic role of residential land uses
in the formation of a settlement. This is substantiated by Doxiadis, according to whom, human
settlements are subject to five groups of influences namely cultural, social, political, technical
and economic. Here again the cultural and social aspects of “Ekois” precede the technical and
economic aspects (59). Architectural historians also affirm that architectural development
influenced by geographic, geological, climatic, social, historical, and political factors, had its
genesis from the humble residence (68). Obviously, studies linking the physical, political,
economie and socio cultural structure of residential development will help in the creation of a
satisfying living environment, and promote aesthetic values. This concept is the very basis of
an environmental design approach to residential development.

It is now well recognised that, every organism, is in constant adjustment with the
environment comprising not only the physical aspects bul the social aspects involVing other
organisms and their activities as well (166, 132, 161). Lewis Mumford viewed an ideal
environment as seeking continuity, variety, orderly and purposeful growth, as opposed to an
environment that magnifies authoritarian power and minimises or destroys human initiative,
self-direction and self-government (170). The complex interaction between man and
residential environment is well captured in the observation of the architect Lars Lerup "We
design things and things design us”; or of Sir Winston Churchill "we shape our buildings and

afterwards our buildings shape us". Architecture is one such instrument whose central



funciion is to modify the environment in man’s favour (206). Residential areas are
particularly important for man-built environment interrelationship studies, as man spends the
greatest part of his life there. The importance of housing is highlighted by Strassman who
notes ‘The use of no other product by one family intrudes as much on the community with its
ugliness, beauty, hygiene, noise, smells, dangers, traffic congestion, and several other
externalities and inequities’ (230). The state of housing is also an important measure of the
level and contents of the socio-economic, industrial, architectural and planning development
in every human society (180). Good housing is a tool for the macro-economic development of
a country, with substantial multiplier linkages throughout the economy (4). Many studies have
highlighted the effect of the housing environment on the physical and mental health of man
especially in his formative stages (161, 166, 207, 249, 115). According to Agan, housing may
affect the social and emotional aspect of family life, by influencing the behaviour of the
individual members, which depends on the effectiveness of the architectural design in
providing for rest, privacy, and quiet, that gives a sense of peace and inner strength (2, 3). In
modern times, the pressures of urbanisation have effectcd changes in the characteristics of
traditional housing, primarily due to pressures on land. As noted in section 1.1 of chapter 1,

the pressure is highest on residential land, necessitating studies on its judicious utilisation.

2.2 THEORIES OF SPATIAL PATTERN OF RESIDENTIAL LANDUSE

Residential land utilisation essentially refers to the location, spatial distribution and

the intensity of residential use as determined by the density and typology of the built form in
it. The earliest treatise on residential land dwells on the selection of land, physical attributes

and its suitability for a healthy living.



2.2.1 HISTORICAL TENETS OF RESIDENTIAL LANDUSE

Ancient Indian literature revcals the importance of the lopographical, hydrological and
biotic characteristics, which decide the suitability of land for establishing residential
settlements (1, 202). The importance of location of settlements in areas with wholesome air
and near fresh water bodies, and the effect of changes in seasons, wind and temperature on the
physical health of man, has been noted in some of the ancient western literature (204).

In India, the planning of settlements ‘Vastuvidhana’ has its origin from the Sanskrit
root “Vaas” which means to dwell. Vaastuvidhana describes numerous types and sizes of
villages and towns, all formalised within the symbolic form of ‘Mandala’ (117). There are 32
kinds of mandalas, from the one consisting ol a single square to that consisting of
1024(32x32) squares, with the grid lines oriented in cardinal directions. The cells were
grouped in finite order depending on their location and distance with reference to the focal
point of the mandala, to be zoned for different uses. The central zone of cells was always
occupied by a symbolic building viz. a temple (Prasada), palace, or other administrative
buildings and the residences for different classes ‘Varna’, were allotted in different zones.
Location for markets, crafts, and institutions were also earmarked in special zones in a pattern
designated within the canons of planning (1, 191, 82). There were similar schemes for
allotting residential uses in cities in other ancient systems like-that of the Greeks, Chinese etc.
2.2.2 LATER RESIDENTIAL LAND THEORIES

With industrialisation, and the development of cities as economic centres, studies were
undertaken on land as an economic good (8). Almost simultaneously, studies were initiated
which tried to understand spatial pattern of land as shaped by social forces (34).
Progressively, cities started being viewed from an aesthetic angle, with studies on the visual
effect of different landuse patterns and governing building regulations on the form of cities

(46, 176). Modern literature is replete with studies on the location and spatial distribution of



land u’ses, particularly by economists, geographers and sociologists, who have tried to explain
the household's choice of location, and the spatial distribution of households within the city,
each from the point of view of his own discipline.

The earliest attempt to understand the urban land market is found in the work of the
economist Thunen, in 1826. He laid the foundations for the formal spatial analysis of
agricultural rent and location and “said that the urban market operated under the same
principles. Hurd, in 1903 and Haig, in 1927 attempted to create a theory of urban land in the
footsteps of Thunen, but their theory failed to consider residential land, the predominant land
use in urban areas. Meanwhile, some economists held that residential patterns were caused,
due to non-economic factors like personal utility and individual tastes and prefcrences. The
expansion of the city takes place by the invasion of each zone into the next lower income
group. Hoyt in 1934 concluded after studies on 142 American cities, that residential patterns
conformed to sectors. The highest rental sector is located on some area with natural
topographic advantages and is flanked by sectors of the lower rentals. The cily grows by
expansion of high rental sector radially outwards into the vacant land, while the lower rentals
expand as a band from the centre and are successively occupied by the next income groups.
On the other hand, Harris and Ullman in 1945 propounded the multiple nuclei theory, which
states that the city is built around several nuclei and dilferentiated districts exist due to the
advantages of the profits of cohesion of specialised facilities.

Focus on residential land studies started around the late fifties to early sixties. It was
the rapid urbanisation, which propelled this interest in residential land. The problem now was
to relate transport costs, and housing costs, between the two predominant land use areas-
residential and the working zone in the city. The first economists who tried to explain the
pattern of residential location as a trade off between transport costs and housing costs were

Hoover and Vernon in 1959. Called by various names like Trade off theory by Richardson,



and Least coét theory by Beed, its original formulation is attributed to the sociologist Schnore
in 1954 (65). In the late fifties, this theory was developed to explain the relationship between
land rent and location by Alonso, transport system and landuse by Wingo, and residential
location and journey to work by Kain (65, 8). Alonso, in 1960 developed the bid rent curve,
which states that “Bid rent functions map an indifference path between the price of one good
(land) and quantities of another and strange good, distance from the centre of the city”. Every
land user has a family of bid rent curves, and the steeper curves capture the central location.
This exp.lains why'in many cities, central locations are captured by commercial uses, followed
by residential and agricultural uses. Muth modified the Trade off theory by incorporating the
theory of supply of space to explain the patterns of residential Jocation.

Many studies have highlighted the change in residential patterns of modern cities
brought about by improvement in transport system and the resultant increase in income
elasticities (171, 65, 26). The rich who occupied central locations in historical cities started
moving towards the peripheries as their income elasticities for demand for space increased,
while the poor occupied central areas and middle-income groups occupied intermediate
distances. Evans extended this theory to explain that while -the rich with large income
elasticities could be found in the peripheral areas, those houscholds with low income
elasticities and high value of travel time and cost move towards the city centre, with the rich
being the closest. Hence in most cities, both rich and poor can be found in city centres, while
middle income occupy intermediate distances and rich are again on the peripheries. Within
this broad framework, wealthy residents or high- status establishments obtain prestigious sites
close to natural amenities, select stores and high order employment while a reverse process
compels lower- income groups to settle for areas overlooked by wealthier residents, often

adjacent to disamenities (67). Some researchers report that cities that have administrative



CBD’s' without heavy industry and with significant commuting distance to the suburbs from
the core, were likely to contain middle class and upper class house holds near the centre (141).

The oldest theory, linking residential patterns to non-economic factors was by the
sociologist Burgess, in 1925. He stated that the city can be represented by a series of
concentric rings starting from central business area with the deteriorated environment and
followed by the zone' of transition, workmen zone, high quality single-family zone and the
commuters' zone. He described the dynamics of housing as a process of invasion and
succession in which new population, penetrate areas occupied by other groups and come to
dominate those areas after displacing the initial groups. Subsequently others have presented
theories on residential distribution from the viewpoint of their own disciplines. It was Evans
who attempted to integrate the various aspects of economic and social theories like income of
households, efficiency of its transportation system, social agglomeration characteristics of
various groups of households, their household characteristics, and the location of their work
centres, and develop a positive theory, which could be used to explain and predict residential
location patterns in cities (65).

Studies reveal that households vary concentrically from the centre depending on the
family status, and move from the centre to the periphery as they advance in life cycle. The
sizes of the households also increase with distance from the city centre subject to income
constraints. In the case of the low-income group, irrespective of their work centres, they are
restricted to a small distance around their work centres, with no marked variation with respect
to their household size (65, 171). In each income group, the number of larger households with
more members outside the working age, and households with no adult females working
outside the home, tend to increase with distance from the centre. When a city has several
work centres, those households with members working in a particular sector will tend to live,

along a radius connecting this sector (o the city centre (65, 154). The trade off theory holds



good only forllarge cities and hence in smaller cities, there may be variations in the residential
patterns based on the scenic surroundings, topographical advantages, residential proximity of
influential persons (65), quality of the environment which may depend on the residential
density, socio-economic status, and variations in terrain, condition of housing (34), special
attractions, personal values, location of consumer services, location of previous work places,
availability of jobs (154,:49), and cost of moving ( 65), which may pull the household in
random directions. Thus, while economic and social theories have been able to explain certain
aspects of residential land utilisation, none have been totally successful. A satisfactory theory
of residential location and city structure has remained elusive, and a ‘scarce commodity’,
inviting continuing studies (185, 7).
A. Influence of technological changes

The rapid urbanisation, and developments in transportation technology, encouraged
the growth of dispersed communities called by various names viz; suburbs, fringe
development, satellite townships and new towns. The density profile of the traditional city
with its peak at the city core and tapering to the edges was altered by this development. By
this development, the density profile of the city underwent-a change from the steeply
descending pyramid of the historical cities to the gently sloping profiles of modern cities (171,
67). With the movement of residential areas to the suburbs, the density profile is further
modified, with the peak shifting away froimn the central zone.

2.3 ALTERNATE SPATIAL PATTERNS OF RESIDENTIAL LANDUSE

The kinetics of urban growth has generated new theories of locating residential
development vis-a-vis the form of the city; whether it is to be compact high rise or sprawled
low rise. While some have strongly condemned the gross misuse of land through sub

urbanisation (269) and advocated re-densifying the city (220, 263), others argue that sub



urbanisation increases land supply and controls land prices (70). Studies have also been made
in various countries to determine the best housing typology for a specific density (15, 76, 35).
The Institute éf Town Planners (India) is initiating a study of Indian cities to determine the
appropriate housing typology.

2.3.1 THE DISPERSED RESIDENTIAL SPATIAL ORDER

Normative studies advocate the suburban type residential development, providing
large plots and low densities at affordable prices, an option absent in compact urban forms. A
deep-seated consumer preference for low-density and strong anti-intensification sentiments,
promote this type of develo